
WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-lU-2 and 100-IU-6 Control No.: 2015-073
Waste Site Code(s)/Subsite Code(s):

600-279, Vegetation-Free Area Between White 600-368, Segment 4 Stained Soil #1
Bluffs and 100-F 600-369, Segment 4 Bare Ground and Crusted Soil
600-293, White Bluffs Service Station #1 Areas
600-294, White Bluffs Service Station #2 600-370, Segment 4 Debris Area #1
600-298, Stained Soil and Surface Debris 600-371, Segment 4 Chalky Material Area
600-299, Surface Debris/Batteries 600-372, Segment 4 Oil Stain and Filter Area #1
600-300 Miscellaneous Surface Debris 600-373, Segment 4 Bare Ground and White Stain
600-301, White Bluffs Sanitary Sewer Pipelines Area
600-303,, Vertical Pipes 600-374, Segment 4 Drum Remnant Area
600-316, Dry Cell Batteries 600-3 75, Segment 4 Dry Cell Battery
600-318, Wet Cell Batteries Debris Area #1
600-320, Oil Stains 600-376, Segment 4 Stained Soil Area #2
600-321 , Suspect ACM Sites 600-3 77, Segment 4 Oil Stain and Filter Area #2
600-328,, Lead Slag 600-378, 506 Telephone Exchange Emergency
600-3 56,, Tar Deposit West of Susie Junction Generator Building Underground Fuel Storage tank

600-379, Segment 4 Burn Area #1

Reclassification Category: Interim Ell Final E
Reclassification Status: Closed Out No Action l Rejected El

RCRA Postclosure l Consolidated EiNone l
Approvals Needed: DOE E Ecology ElEPAZ
Description of current waste site condition:

These waste sites were previously remediated and reclassified under the Interim Action Record of Decision for the 100
BC-I, I00-BC-2, 100-DR-I, l00-DR-2, 100-FR-I, I00-FR-2, 100-HR-I, I00-HR-2, 100-KR-I, I00-KR-2, 100-lU-2, 100
IU-6, and 200-C W-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S.
Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999).

Basis for reclassification:

These waste sites were identified for remove, treat, and dispose (RTD) in the Record of Decision, Hanford 100-Area
Superfund Site, 100-FR-I, 100-FR-2, I00-FR-3, I00-IU-2, and I00-IU-6 Operable Units (100-F/lU Area ROD). The
included waste sites were interim reclassified based on remediation, sampling, and evaluation under an interim action
ROD, but the post-remediation conditions were not evaluated in development of the 1 00-F/lU Area ROD due to
concurrent timing of remediation and ROD development efforts. Final reclassification of these waste sites is performed
in accordance with TPA-M P-I 4 in the Tni Party Agreement Handbook Management Procedures (DOE-RL 2011). The
basis for reclassification is described in detail in the Final Action Evaluation of Additional I00-IU-2 & 100-IU-6 Waste
Sites (attached).
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Re-gulator comments:

Waste Site Controls:
Engineered Controls: E] Yes E No institutional Controls: L Yes F] No O&M El Yes No

Requirements:
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Decision, TSD Closure Letter, or other relevant documents:
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FINAL ACTION EVALUATION OF ADDITIONAL
100-IU-2 & 100-IU-6 WASTE SITES

INTRODUCTION

This attachment documents evaluations performed to support final reclassification of multiple waste
sites identified for remove, treat, and dispose (RTD) in the Record of Decision, Hanford 100 Area
Superfund Site, 1 00-FR-i, 1 00-FR -2, I100-FR-3, I100-IU-2, and IJ00-IU-6 Operable Units
(I100-F/lU Area ROD) (EPA 2014). The included waste sites were interim reclassified based on
remediation, sampling, and evaluation under an interim action ROD but were not evaluated in the
Remedial Investigation/Feasibility Study for the I100-FR-], 1 00-FR-2, 1 00-FR -3, I100-I U-2, and
100-IU-6 Operable Units (DOE-RL 2014) due to concurrent timing of remediation and RI/FS
development efforts. Final reclassification of these waste sites is performed in accordance with
TPA-MP- 14 in the Tni-Party Agreement Handbook Management Procedures (DOE-RL 2011).

Based upon evaluation of the previous waste site reclassification data against the 100-F/lU Area ROD
cleanup levels, no further RTD is required for any of these sites. Evaluations for the following waste
sites are provided to support reclassification to Final Closed Out:

* 600-279, Vegetation-Free Area Between White Bluffs and 100-F
* 600-293, White Bluffs Service Station #1
0 600-294, White Bluffs Service Station #2
* 600-298, Stained Soil and Surface Debris

*600-299, Surface Debris/Batteries
* 600-3 00, Miscellaneous Surface Debris
0 600-30 1, White Bluffs Sanitary Sewer Pipelines
0 600-303, Vertical Pipes
* 600-316, Dry Cell Batteries
* 600-318, Wet Cell Batteries
* 600-320, Oil Stains

*600-32 1, Suspect ACM Sites
* 600-328, Lead Slag
* 600-3 56, Tar Deposit West of Susie Junction
* 600-368, Segment 4 Stained Soil #1
* 600-369, Segment 4 Bare Ground and Crusted Soil Areas

*600-3 70, Segment 4 Debris Area #1
* 600-371, Segment 4 Chalky Material Area
* 600-3 72, Segment 4 Oil Stain and Filter Area #1
* 600-3 73, Segment 4 Bare Ground and White Stain Area
0 600-3 74, Segment 4 Drum Remnant Area
* 600-3 75, Segment 4 Dry Cell Battery Debris Area #1
* 600-3 76, Segment 4 Stained Soil Area #2
* 600-3 77, Segment 4 Oil Stain and Filter Area #2
* 600-378, 506 Telephone Exchange Emergency Generator Building Underground Fuel Storage tank
* 600-379, Segment 4 Bum Area #1.

Final Action Evaluation ofAdditional I]OO-IU-2 & I]00-IU-6 Waste Sites
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600-279 Waste Site - Vegetation-Free Area Between White Bluffs and 100-F

Interim Action Summar

The 600-279 waste site was an area of no vegetation covered with ash and pieces of burned debris. The
site was remediated from September 30 to October 22, 2013. Due to the sloped topography at the
location, the site was excavated to a depth of approximately 3.7 to 6.1 m (12 to 20 ft) below ground
surface (bgs). Verification sampling was performed on October 23 and November 13, 2013, as
summarized in Table 1. Additional information is available in the Remaining Sites Verification Package
for the 600-2 79, Vegetation Free Area Between White Bluffs and J OOF (WCH 2014a).

Table 1. 600-279 Verification Sample Summary.

HEIS Washington State Plane
Sample Location Sample Coordinates Sample Analysis

Number Northing Easting ___ ___________

EXC-1 JIT469 148073.7 579576.0

EXC-2 JIT470 148073.7 579586.6
EXC-3 JIT471 148082.9 579570.8

EXC-4 JIT472 148082.9 579581.3

EXC-5 JIT473 148082.9 579591.9

EXC-6 JIT474 148092.0 579565.5 b

EXC-7 JIT475 148092.0 579576.0 ICP metals amercury, IC anions

EXC- JI476 4802.0 7956.6 sulfide, SVGA, herbicides,
EXC- J1476 4802.0 7956.6 pesticides, pH

EXC-9 JIT477 148092.0 579597.2

EXC-10 JIT478 148101.1 579570.8
EXC-11I J1T479 148101.1 579581.3
EXC-12 J1T480, 148101.1 579591.9
Duplicate of JIT481 148073.7 579576.0
EXC-1I

ICP metals amercury, IC anions b
FS-1 c JIT461 148087.0 579578.0 cyanide, sulfide, SVGA, herbicides,

____I___I_ pesticides, pH

Equipment blank IJIT482 _I NA I NA ICP metals a, mercury
a The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total),

cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.
b The expanded list of IC anions included bromide, chloride, fluoride, nitrate, nitrite, phosphate, and sulfate in the

analytical results package.
cOne focused soil sample was collected from a yellow stained soil found at the bottom of the deeper excavation.

EXC = excavation (random, gridded sample) ICP = inductively coupled plasma
FS = focused sample NA = not applicable
HiEIS = Hanford Environental Information System pH = hydrogen ion concentration
IC = ion chromatography S\JOA =semnivolatile organic analysis

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-279 waste site achieve the
applicable cleanup levels (CULs) developed to support unrestricted land use for the 100-F/lU Area as

Final Action Evaluation of Additional I]OO-IU-2 & I]OO-IU-6 Waste Sites 2
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established in the 100-F/lU Area ROD (EPA 2014). Comparisons of the results for each contaminant of
concern (COC) detected at the 600-279 waste site against the CULs are shown in Tables 2 and 3 for the
statistical and focused sample results, respectively. Analytes that were detected in the samples above
soil background levels but are not considered COCs are reported in Table 4. The additional potential
risk contributions associated with the residual concentrations of these non-COC analytes are not
significant.

Table 2. Comparison of Contaminant Concentrations to Cleanup Levels for the
600-279 Excavation Statistical Verification Samples.

Soil CULs a (mg/kg)
Statistical Result Protection of Do the Results

COC b, c (mg/kg) Direct Groundwater and Exceed CULs?
Exposure Surface Water

Arsenic 13.9 20 -- No

Lead 28.3 250 -- No

Mercury 0.0045 1 (<BG) 24 -- No

Nitrogen in nitrate and 6.00 (<BG) d 128,217 e 1,436 C No
nitrite _____________________________________

BAP TEC 0.0489 0.14 -- No
a CULs obtained from EPA (2014).
b Values obtained from WCH (201 4a), unless otherwise noted.

CBackground values obtained from DOE-RL (2014).
d Maximum of values for nitrogen in nitrate reported in WCH (20 14a) based on analyses by EPA Method 300.0 and EPA
Method 353.2.

eNitrate-based CULs from EPA (2014) have been adjusted to a nitrogen-basis using a factor of 4.43.
fValue is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).

-- = No CUL / not applicable
BAP =benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration

Table 3. Comparison of Contaminant Concentrations to Cleanup Levels for the
600-279 Excavation Focused Verification Samples.

Soil CULs a (mg/kg)
Maximum Result Protection of Do the Results

COC b, c(mg/kg) Direct Groundwater and Exceed CULs?
Exposure Surface Water

Arsenic 3.96 (<BG) 20 -- No

Lead 4.04 (<BG) 250 -- No

Mercury 0.00573 (<BG) 24 -- No

Nitrogen in nitrate and 056(B d 1826e,46eNo
nitrite 056<G 2,1 ,3
a CULs obtained from EPA (2014).
b Values obtained from WCH (201 4a), unless otherwise noted.

CBackground values obtained from DOE-RL (2014).
d Maximum of values for nitrogen in nitrate reported in WCH (2014a) based on analyses by EPA Method 300.0 and EPA
Method 353.2.

Nitrate-based CULs from EPA (2014) have been adjusted to a nitrogen-basis using a factor of 4.43.
-- = No CUL / not applicable

BG =background
COC = contaminant of concern
CUL = cleanup level
EPA = U.S. Environmental Protection Agency

Final Action Evaluation of Additional I100-IU-2 & I]OO-IU-6 Waste Sites 3
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Evaluation of verification sampling results at the 600-279 waste site listed in Tables 2 and 3
demonstrates that all COCs were quantified below the applicable CULs. Evaluation of residual
concentrations of carcinogenic polycyclic aromatic hydrocarbons (PAHs) considers mixtures of these
carcinogenic PAHs as a single hazardous substance, compared against the cleanup level established for
benzo(a)pyrene. Concentrations for each carcinogenic PAH are multiplied by a corresponding toxicity
equivalency factor and then summed to a total value, as shown in Appendix A.

Table 4. Analytes Detected Above Background at the 600-279 Waste
Site that are not Identified as Contaminants of Concern.

Fluoride Sulfate Benzo(a)anth-racene a

Benzo(b)fluoranthene a Bezno(k)fluoranthene a Chrysene a

Fluoranthene Pyrenej
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

Assessment of the residual risk for the 600-279 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 x 10- , and a
cumulative carcinogenic risk of less than 1 x 10-5 . Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-279 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 x 10 -. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 3.57 x 107 which is less than the criterion of I10-
Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-279 waste site
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-279 waste site was remediated and has been evaluated against the criteria of the 100-F/IU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site nominally extended into deep zone soils (below 4.6 mn [ 15 ft] bgs),
but the entire site was sampled and evaluated against the more stringent shallow zone criteria.
Therefore, no site-specific institutional controls are required. In accordance with this evaluation, the
verification sampling results support a reclassification of the 600-279 waste site to Final Closed Out.

600-293 Waste Site - White Bluffs Service Station #1

Interim Action Summary

The 600-2 93 waste site consisted of several suspect features that appeared to be part of a gas station
infrastructure. The site was confirmatory sampled on October 18, 2010. Based on confirmatory
sampling results the 600-293 waste site was recommended for remove, treat, and dispose. The site was

Final Action Evaluation of Additional ]OO-IU-2 & ]OO-IU-6 Waste Sites 4
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remediated on March 25, June 24, and October 23, 2013. The floor of the 600-293 waste site excavation
varied from approximately 2.4 to 3 m (8 to 10 ft) bgs. Verification sampling was performed on
August 26 and October 24, 2013, as summarized in Table 5. Additional information is available in the
Remaining Sites Verification Package for the 600-293, White Bluffs Service Station #1 Waste Site
(WCH 2014b).

Table 5. 600-293 Verification Sample Summary.

HEIS Washington State Plane Coordinates
Sample Location Sample (Center of Quadrant) Sample Analysis

Number Northing (in) Easting (in)

Comp-l J1RWL1 149021.5 577539.2

Comp-3 JlRWL3 1490171 577541.2 ICP metals a mercury,
Comp3 JIWL3 14901.257751.2 hexavalent chromium, PCBs,

Comp-4 J1RWL4 149015.5 577535.4 TPH

Duplicate of J1RWL5 149021.5 577539.2
J1RWL1 __________ ______ ________

Equipment blank JlRWL6 NA T- NA ICP metals a, mercury
a The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt,

copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results package.

HEIS = Hanford Environmental Information System PCB = polychlorinated biphenyl
ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
NA = not applicable

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-293 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/lU Area as established in
the I100-F/lU Area ROD (EPA 2014). Comparisons of the results for each contaminant of concern
(COC) detected at the 600-293 waste site against the CULs are shown in Table 6 for the focused sample
results. Analytes that were detected in the samples above soil background levels but that are not
considered COCs are reported in Table 7. The additional potential risk contributions associated with the
residual concentrations of these non-COC analytes are not significant.

Table 6. Comparison of Contaminant Concentrations to Cleanup Levels for the
600-293 Excavation Focused Verification Samples.

Maximum Result Soil CULs a (mg/kg)
C b,c DietProtection of Do the Results

COCkg Diosre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 2.44 (<BG) 20 -- No

Lead 14.3 250 -- No

Aroclor-1254 0.0970 0.50 -- No

Aroclor-1260 0.247 0.50 -- No

TPH - diesel range + 86 2,000 2,000 No
motor oil
a CULs obtained from EPA (2014).
b Values obtained from WCH (201 4b), unless otherwise noted.

CBackground values obtained from DOE-RL (2014).

--- No CUL / not applicable
BG = background
COC = contaminant of concern
CUL = cleanup level
TPH = total petroleum hydrocarbons

Final Action Evaluation ofAdditional IJOO-IU-2 & I100-IU-6 Waste Sites 5
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Table 7. Analytes Detected Above Background at
the 600-293 Waste Site that are not Identified as

Contaminants of Concern.
Molybdenum IAroclor-1242 II

Evaluation of verification sampling results at the 600-293 waste site listed in Table 6 demonstrates that
all COCs were quantified below the applicable CULs.

Assessment of the residual risk for the 600-293 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 x 10- , and a
cumulative carcinogenic risk of less than 1 X 10- . Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-2 93 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10- . The cumulative hazard quotient for COCs detected
above background is 6.06 x 10- 2, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for COCs detected above background is 6.88 x 10-7, which is less than the
criterion of 1 x 10-5. Incremental risk contributions from constituents detected above background that
are not considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the
600-293 waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-293 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-293 waste site to Final Closed Out.

600-294 Waste Site - White Bluffs Service Station #2

Interim Action Summary

The 600-294 waste site consisted of an area of a service station with the potential for underground
storage tanks, associated piping, and contaminated underlying soils. The site was confirmatory sampled
on October 20, 2010. Based on confirmatory sampling results, the 600-294 waste site was
recommended for remove, treat, and dispose. The site was remediated between March 28 and
July 16, 2013. The final depth of the south area excavation was approximately 1.8 m (6 ft) bgs. The
final depth of the northern excavated area was 3 mn (10 ft) bgs. Verification sampling was performed on
September 4 and October 30, 2013, as summarized in Table 8. Additional information is available in the
Remaining Sites Verification Package for the 600-294, White Bluffs Service Station #2 Waste Site
(WCH 2014c).

Final Action Evaluation of Additional 100-IU-2 & ]OO-IU-6 Waste Sites 6
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Table 8. 600-294 Sample Summary.

WSP Coordinates (in)

Sample Location HEIS Sample (Center for CompositeSapeA lyi
Number SapSape nlyi

Northing Easting
EXC-1 J1RWL7/ JlRWN4 147601.0 577495.5
EXC-2 J1IRWL8/ Jl1RWN5 147605.1 577493.2

EXC-3 b J1IRWL9/ J1IRW N6, 147605.1 577497.9
J1T4N1 _____ _____

EX-4JlIRWMO/ JlIRWN7 147609.2 577490.8
EXC-5JJIRWMlI/ JlIRWN8 147609.2 577495.5
EC6JlIRWM2/ Jl1RW N9 147621.5 577488.4 ICP metals a, mercury,
EC7J1RWM3/ J1RWPO 147621.5 577493.2 hexavalent chromium,
EX-8bJ 1RWM4/ JlIRWP 1, 147625.6 577486.1 SVOA, TPH, and asbestos

J1T4N2______

EXC-9 J1RWM5/ JlRWP2 147625.6 577490.8
EXC-10 J1RWM6/ JlRWP3 147625.6 577495.5

EXC- 1 b J1RWM7/ JlRWP4, 147629.7 577488.4
J1T4N3

EXC-12 J1IRWM8/ J1IRWP5 147629.7 577493.2
Duplicate of J1RWL7/J1RWvN4 J1RWM9/ Ji RWP6 147601.0 577495.5

Comp-1 J1IRWNO/ Jl1RWP 7 147607 577484 ICP metals a, mercury,
Comp-2 J1RWrN1/ J1RWP8 147607 577486 hexavalent chromium,

Duplicate J1IRWvNO/J1RWP7 JJIRWN2/ J 1RWP9 147607 577484 SVOA, TPH, and asbestos

Equimentblan JIRN3 N NA ICP metals a, mercury and
Equpmnt lak JRW3 N N SVOA

Trip blank JlT4N4 NA NA BTEX
a The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt,
b copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results package.

Per regulator concurrence, VOA-BTEX analysis was performed on sampling locations EXC-3, EXC-8, and EXC-l 11, where
TPH verification sampling results were detected above 200 mg/kg (WCH 2014c).

BTEX =benzene, toluene, ethylbenzene, and xylenes SVOA = semnivolatile organic analysis
EXC =excavation (random, gridded sample) TPH = total petroleum hydrocarbons
HEIS =Hanford Environmental Information System VOA = volatile organic analysis
ICP =inductively coupled plasma WSP = Washington State Plane
NA =not applicable

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-294 waste site achieve the
applicable CULs developed to support unrestricted land use for the 100-F/lU Area as established in the
100-F/LU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-294
waste site against the CULs are shown in Tables 9 and 10 for the statistical and focused sample results,
respectively. Analytes that were detected in the samples above soil background levels but that are not
considered COCs are reported in Table 11. The additional potential risk contributions associated with
the residual concentrations of these non-COC analytes are not significant.

Final Action Evaluation of Additional I]OO-IU-2 & IJOO-IU-6 Waste Sites 7



Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

Table 9. Comparison of Contaminant Concentrations to Cleanup Levels for the
600-294 Excavation Statistical Verification Samples.

Statistical Soil CUlLs a (mg/kg)
CIReutb,c irc Protection of Do the Results

COCkg ResuotsDre Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water ________

Arsenic 2.55 (<BG) 20 -- No

Hexavalent 0.230 240 2.0 No
Chromium

Lead 64.3 250 -- No

Mercury 0.00953 (<BG) 0.50 -- No

TPH - diesel range 222 2,000 2,000 No
+ motor oilIIII

BAP TEC 1 0.00150' 0.14 -- No
a CULs obtained from EPA (2014).
b Values obtained from WCH (2014c), unless otherwise noted.

cBackground values obtained from DOE-RL (2014).
d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).

-- = No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbon

Table 10. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-294 Overburden Focused Verification Samples.

Maximum Soil CU s a (mg/kg)
co eutb,,circ Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/kg) Exposure -Surface Water ________

Arsenic 2.57 (<BG) 20 -- No

Lead 9.56 (<BG) 250 -- No

Hexavalent 0.169 240 2.0 No
Chromium_____ ___

TPH - diesel range 50 2,000 2,000 No
+ motor oil_________

BAP TEC j 0014d j 0.14 -- No
a CULs obtained from EPA (2014).
b Values obtained from WCH (2014c), unless otherwise noted.

'Background values obtained from DOE-RL (2014).
d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
__ = No CUL / not applicable
BAP =benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbon

Final Action Evaluation of Additional I100-IU-2 & I]OO-IU-6 Waste Sites 8
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Table 11. Analytes Detected Above Background at the 600-294 Waste Site
that are not Identified as Contaminants of Concern.

Antimony Total Chromium Molybdenum

Benzo(g,h,i)perylene Indeno(1 ,2,3-cd)pyrene a Methylnaphthalene, 2-

Naphithalene Phenanthrene Phenol
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

Evaluation of verification sampling results at the 600-294 waste site listed in Tables 9 and 10
demonstrates that all COCs were quantified below the applicable CULs. Evaluation of residual
concentrations of carcinogenic PAHs considers mixtures of these carcinogenic PAHs as a single
hazardous substance, compared against the cleanup level established for benzo(a)pyrene.
Concentrations for each carcinogenic PAH are multiplied by a corresponding toxicity equivalency factor
and then summed to a total value, as shown in Appendix A.

Assessment of the residual risk for the 600-294 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10.6 , and a
cumulative carcinogenic risk of less than 1 x 10- Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-294 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6 . The cumulative hazard quotient for COCs detected
above background is 9.58 x 1 0 -4, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for COCs detected above background is 1.27 x 10-8, which is less than the
criterion of 1 x 10- 5 . Incremental risk contributions from constituents detected above background that
are not considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the
600-294 waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-294 waste site was remediated and has been evaluated against the criteria of the 1 00-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 mn [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-294 waste site to Final Closed Out.

600-298 Waste Site - Stained Soil and Surface Debris

Interim Action Summar

The 600-298 waste site included eight areas in the Central Shops Area of White Bluffs, reported as eight
subsites, with surface debris and stained soil. The site was remediated between February 21, 2012, and
January 29, 2013. The remediation depth for each of the eight subsites varied between 0.9 to 2.4 mn

Final Action Evaluation of Additional 1]OO-IU-2 & ]OO-IU-6 Waste Sites 9
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(3 to 8 ft) Verification sampling was performed on April 4, April 23, May 15, May 17, and
May 30, 2012, and February 5, 2013, as summarized in Table 12. Additional information is available in
the Remaining Sites Verification Package for the 600-298, Stained Soil/Surface Debris; 600-299,
Surface Debris/Batteries; and 600-3 00, Miscellaneous Surface Debris Waste Sites (WCH 2013a).

Table 12. Verification Sample Summary Table for the 600-298 Waste Site.

HEIS SapeWSP Locations
Sample Location Sample e Sample Aaye

Numbers Dae Northing Easting SapeA lys
600-298:1 A J1P296 147543.4 577392.8
600-298:1 B J1P297 5/15/2012 147559.3 577406.9
600-298:2 J1P298 147510.8 577400.2
600-298:3 A J1P8C8 51/02 148110.4 577510.6
600-298:3 B J1P8C9 51/02 148114.1 577505.2
600-298:4 A5 JIM 0i/2/21 147749.0 577704.4

4/23/2012 JI 1 147757.4 577699.6

600-298:4 A6 resample b J1RDW6 2//03 147751.0 577689.0
Duplicate of J1RDW6 b J1RDW8 2//03 147751.0 577689.0
600-298:4 A7 JIPI 12 4/23/2012 147738.3 577675.7 ICP metals a, mercury,
600-298:4 A8 JiPi 13 147731.0 577681.7 PAH, PCBs,
600-289:4 B I J1P106 147738.3 577729.3 pesticides, TPH
600-298:4 B2 JlP107 42/02 147744.6 577721.9
600-298:4 B3 J1P108 42/02 147736.1 577713.5
600-298:4 B4 J1P109 147730.0 577719.3
600-298:5-1 (east) JINP97 148008.1 577968.1
Duplicate of JINP97 JINP99 4/4/2012 148008.1 577968.1
600-298:5-2 (west) JINP98 148001.8 577956.0
600-298:6 J1P8D4 5/17/2012 147740.8 577911.9
600-298:7 J1PPC6 /3202 148052.0 578778.8
600-298:8 J1PPC7 53/02 148079.4 578932.6

ICP metals a, mercury,
Equipment blank (600-298:5) J1NPCO 4/4/20 12 NA NA PAH, PCBs,

_________ ________ __________ ___________pesticides, TPH

ICP metals a 'mercury,
Equipment blank (600-298:4) J1RDW5 2/5/2013 NA NA PAH, PCBs,'

_______________________ _________ _________ __________ ___________pesticides, TPH
a Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total),

cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results package.
bResample was analyzed for ICP metals and mercury only.

HEIS = Hanford Environmental Information System PCB = polychlorinated biphenyl
ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
NA = not applicable WSP = Washington State Plane
PAH = polycyclic aromatic hydrocarbons

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-298 waste site achieve the
applicable CULs developed to support unrestricted land use for the I100-F/lU Area as established in the
I100-F/lU Area ROD (EPA 2014).

Final Action Evaluation ofAdditional I]OO-IU-2 & I]OO-IU-6 Waste Sites 10
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Comparisons of the results for each COC detected at the 600-298 waste site against the CULs are shown
in Table 13 for the focused sample results. Analytes that were detected in the samples above soil
background levels but that are not considered COCs are reported in Table 14. The additional potential
risk contributions associated with the residual concentrations of these non-COG analytes are not
significant.

Table 13. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-298 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
COC Result b,, Direct Protection of Do the Results

(mg/g) xpoure Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 18.3 20 -- No

Lead 13.5 250 -- No

Mercury 0.0082 (<BG) 0.50 -- No

TPH - diesel range 89 2,000 2,000 No
+ motor oil

BAPTEC 032d0.14 No No
aCULs obtained from EPA (2014).

b Values obtained from WCH (20 13a), unless otherwise noted.
cBackground values obtained fromn DOE-RL (2014).

d Value is the sumnmed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH- = total petroleumn hydrocarbons

Table 14. Analytes Detected Above Background at the 600-298 Waste Site
that are not Identified as Contaminants of Concern.

Antimony Total Chromium Copper

Molybdenum Nickel Sel eniunm

Acenaphthene Benzo(a)anthracene aBenzo(b)fluoranthenea

Benzo(g,h,i)perylene Benzo(k)fluoranthene aChrysenea

Fluoranthene Indeno( 1,2,3-cd)pyrene aPhenanthrene

Pyrene DDE, 4,4'- DDT, 4,4'-

Endosulfan (1, 11, sulfate) Heptachlor epoxide____________________

aIncluded in calculation of the benzo(a)pyrene toxic equivalency concentration.
DDE = dichlorodiphenyldichloroethylene
DDT =dichlorodiphenyl trichloroethane

Evaluation of verification sampling results at the 600-298 waste site listed in Table 13 demonstrates that
all CO~s were quantified below the applicable CULs. Evaluation of residual concentrations of
carcinogenic PAHs considers mixtures of these carcinogenic PAHs as a single hazardous substance
compared against the cleanup level established for benzo(a)pyrene. Concentrations for each
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carcinogenic PAH are multiplied by a conresponding toxicity equivalency factor and then summed to a
total value, as shown in Appendix A.

Assessment of the residual risk for the 600-298 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10- , and a
cumulative carcinogenic risk of less than 1 x 10 -5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-29 8 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 x 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 2.35 x 10-7 , which is less than the criterion of 1 x1-5
Incremental risk contributions from constituents detected above background that are not considered
CO~s are not significant relative to the threshold cumulative criteria. Therefore, the 600-298 waste site
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-298 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore , institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-298 waste site to Final Closed Out.

600-299 Waste Site - Surface Debris/Batteries

Interim Action Summary

The 600-299 waste site included six areas in the Central Shops Area of White Bluff, reported as six
subsites, with surface debris and/or batteries. The site was remediated between January 16, 2012, and
February 4, 2013. The remediation depth for each 600-299 subsite was approximately 0.3 m (1 ft) bgs.
Verification sampling was performed on January 3 1, May 15, May 17, and May 30, 2012, and
February 6, 2013, as summarized in Table 15. Additional information is available in the Remaining
Sites Verification Package for the 600-298, Stained Soil/Surface Debris; 600-299, Surface
Debris/Batteries, and 600-3 00, Miscellaneous Surface Debris Waste Sites (WCH 201 3a).
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Table 15. Verification Sample Summary Table for the 600-299 Waste Site.

SamplLoctionSl Sample WSP Locations
Sample___Location____ SNmbe Date Northing Easting Sample Analyses

600-299:1 J1P8DO 5/17/2012 148036.9 577370.1
600-299:2 b IbJ1N3J1 13/02 149122.3 579511.9
Duplicate of J1N3J1 J1N3J2 13/02 149122.3 579511.9
600-299:2 resample 1 b J1P291 5/15/2012 149229.8 579512.8
600-299:2 resample 2 JIRF24 2//03 149122.0 579511.0 Cmeasmrcy
Duplicate of JlIRF24 JIRF25 //21 149122.0 579511.0 IPmeasmrcy
600-299:3 J1P8D1 146932.0 576994.2
600-299:4 J1P8D2 5/17/2012 146914.5 577025.7
600-299:5 J1P8D3 147072.7 577024.8
600-299:6 J1PPC8 5/30/2012 147736.9 578863.5
Equipment blank (600-299:2) J1N3J3 1/31/2012 NA NA ICP metals a, mercury
Equipment blank (600-299:2) JIRF23 2/6/20 13 NA NA ICP metals a, Mecr

aAnalysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total),
cobalt, copper, lcad, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results package.

b Sample results exceeded RAGs. This location was further remediated and was resampled for all analyses.
HEIS =Hanford Environmental Information System RAG = remedial action goal
ICP = inductively coupled plasma WSP = Washington State Plane
NA = not applicable

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-299 waste site achieve the
applicable CULs developed to support unrestricted land use for the 100-F/IU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the
600-299 waste site against the CULs are shown in Table 16 focused sample results. Analytes that were
detected in the samples above soil background levels but that are not considered COCs are reported in
Table 17. The additional potential risk contributions associated with the residual concentrations of these
non-COC analytes are not significant.

Table 16. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-299 Excavation Focused Verification Samples.

Maximum Soil CULs a(mg/kg)

cocResltb,,DirctProtection of Do the Results
COCkg ResultsDre Groundwater and Exceed CULs?

(mg/k) Expsure Surface Water

Arsenic 1. 1 (<BG) 20 -- No

Lead 84.0 250 -- No

Mercury 0.027 0.50 -- No
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 13a), unless otherwise noted.

Background values obtained from DOE-RL (2014).
-= No CUL / not applicable

BG = background
COC = contaminant of concern
CUL = cleanup level
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Table 17. Analytes Detected Above Background at the 600-299 Waste Site
that are not Identified as Contaminants of Concern.

Antimony Cadmium ICopper
Manganese Molybdenum Zinc

Evaluation of verification sampling results at the 600-299 waste site listed in Table 16 demonstrates that
all COCs were quantified below the applicable CULs.

Assessment of the residual risk for the 600-299 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10- , and a
cumulative carcinogenic risk of less than 1 X 10-5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-299 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 1. 13 x 10-3, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for COCs detected above background is 0, which is less than the criterion of
1 X 10-5. Incremental risk contributions from constituents detected above background that are not
considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the
600-299 waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-299 waste site was remediated and has been evaluated against the criteria of the 1 00-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-299 waste site to Final Closed Out.

600-300 Waste Site - Miscellaneous Surface Debris

Interim Action Summar

The 600-300 waste site consisted of 12 areas in the Central Shops Area of White Bluffs, reported as
twelve subsites, including miscellaneous scattered debris. The site was remediated between
February 28, 2012, and March 5, 2013. The remediation depth for each 600-300 waste site was
approximately 0. 3 m (1 ft) bgs. Verification sampling was performed on March 1, May 2 1, and
May 30, 2012, and February 12 and March 5, 2013, as summarized in Table 18. Additional information
is available in the Remaining Sites Verification Package for the 600-298, Stained Soil/Surface Debris;
600-299, Surface Debris/Batteries; and 600-3 00, Miscellaneous Surface Debris Waste Sites
(WCH 2013a).
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Table 18. Verification Sample Summary Table for 600-300 Waste Site.

HEIS Sml S oain
Sample Location Sample Sape WSPp Locations

_________________Numbers Dae Northing Easting SapeAays
600-300:1a J1PPF3 5/30/2012 147450.1 577304.9
600-300:1 resample a,c JLRHC2 147450.1 577304.9
Duplicate of J1RHC2 a, cJ1RIIC3 3/5/2013 147450.1 577304.9
600-300:2 c JINL71 3//02 147603.2 577568.1
Duplicate of JINL71 cJINL72 147603.2 577568.1
600-300:3 c J1P8F6 5/30/2012 147119.3 578207.8
600-300:4 J1P8F5 5/21/2012 147516.7 578305.3
600-300:5 J1P8F7 5/30/2012 147729.0 578472.7
600-300:6 J1P8F2 148147.7 578216.4 ICP metals b, mercury,
600-300:7 J1P8F3 5/21/2012 148139.9 578256.0 PAH, PCBs,
600-300:8 J1P8F4 148123.6 578324.9 pesticides, TPH
600-300:9 J1PP99 53/02 148183.6 578791.6
600-300:10 JIPPCO 5/021 148146.4 578816.4
600-300:11 J1PPC1 5/31/2012 149408.5 578578.3
600-300:11 rsngeJlRF30 149408.0 578578.0
Duplicate of JlIRF3O0d JIRF31 21/03 149408.0 578578.0
600-300:12 a' J1PPC3 148619.9 579584.8
600-300:12 b J1PPC4 5/31/2012 148653.8 579595.3
600-300:12c J1PPC5 148668.7 579587.8
Equipment blank (600-300:2) JINL73 3/1/20 12 NA NA ICP metals b mercury
Equipment blank (600-300) JIRF29 2/12/20 13 NA NA ICP metals Fb mercury
a Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total),
bcobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results package.
bThe WSP coordinates for the 600-300:1, 600-300:2, 600-300:3, and 600-300:12 subsites are centroid coordinates.
cResample was analyzed for PAH only.

d Resample was analyzed for ICP metals and mercury only.
HEIS =Hanford Environmental Information System PCB = polychlorinated biphenyl
ICP =inductively coupled plasma TPH = total petroleum hydrocarbons
NA = not applicable WSP = Washington State Plane
PAH = polycyclic aromatic hydrocarbons

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-3 00 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-300
waste site against the CULs are shown in Table 19 for the focused sample results. Analytes that were
detected in the samples above soil background levels but that are not considered COCs are reported in
Table 20. The additional potential risk contributions associated with the residual concentrations of these
non-COC analytes are not significant.
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Table 19. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-300 Excavation Focused Verification Samples.

MaxmumSoil CULs '(mg/kg)
Maxmu Protection of Do the ResultsCOC Result bDirect Groundwater and Exceed CULs?(mg/kg) Exposure Surface Water

Arsenic 28.6 20 -- No d

Lead 203 250 -- No

Mercury 0.016 0.50 -- No

Aroclor- 1260 0.0097 0.50 -- No

BAPTEC 0.0597 e 0.14 -- No

TPH - diesel range 130 2,000 2,000 No
extendedII
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 13a), unless otherwise noted.

'Background values obtained from DOE-RL (2014).
d Elevated residual arsenic has been determined to be the result of pre-Hanford pesticide use. Formner orchard

areas and associated residual elevated lead and arsenic will be addressed separately from the 1 00-IU-2
Operable Unit.
Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).

-= No CUL / not applicable
BAP = benzo(a)pyrene
COC =contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons

Table 20. Analytes Detected Above Background at the 600-3 00 Waste Site
that are not Identified as Contaminants of Concern.

Antimony Boron Zinc

Acenaphthene Anthracene Benzo(a)anthracene a

Benzo(b)fluoranthene a Benzo(g,h,i)perylene Benzo(k)fluoranthenea

Chrysene a -Dibenz(a,h)anthracene aFluoranthene

Fluorene Indeno( 1,2,3-cd)pyrene a Phenanthrene

Pyrene DDE, 4,4'- DDT, 4,4'-

Endrin (and ketone, aldehyde) IMethoxychior _________________
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

DDE = dichlorodiphenyldichiloroethylene
DDT = dichlorodiphenyl trichloroethane

Evaluation of verification sampling results at the 600-300 waste site listed in Table 19 demonstrates that
all COCs were quantified below the applicable CULs, with the exception of arsenic. Residual elevated
arsenic concentrations at this site are associated with formner pesticide usage at pre-Hanford orchard
areas. Such contamination will be addressed as part of the l00-OL-1I Operable Unit, separate from the
600-300 waste site. Evaluation of residual concentrations of carcinogenic PAHs considers mixtures of
these carcinogenic PAHs as a single hazardous substance, compared against the cleanup level
established for benzo(a)pyrene. Concentrations for each carcinogenic PAH are multiplied by a
corresponding toxicity equivalency factor and then summed to a total value, as shown in Appendix A.

Final Action Evaluation of Additional 100-IU-2 & 100-IU-6 Waste Sites 16



Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

Assessment of the residual risk for the 600-3 00 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10-6, and a
cumulative carcinogenic risk of less than 1 x 10-5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 00 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 x 10-6. The cumulative hazard quotient for COCs detected
above background is 6.67 x 10 -4, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for COCs detected above background is 4.55 x 10-7, which is less than the
criterion of 1 X 105 Incremental risk contributions from constituents detected above background that
are not considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the
600-300 waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-300 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-300 waste site to Final Closed Out.

600-301 Waste Site - White Bluffs Sanitary Sewer Pipelines

Interim Action Summary

The 600-301 waste site consisted of the sanitary sewer system that served the White Bluffs shop area.
The waste site remediation occurred between April 22 and June 20, 2013. The maximum depth of the
excavation was approximately 2.1 mn (7.0 ft) bgs. Verification sampling was performed on
September 5, 2013, as summarized in Table 21. Additional information is available in the Remaining
Sites Verification Package for the 600-301, White Bluffs Sanitary Sewer Pipelines Waste Site
(WCH 2014d).

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-301 waste site achieve the
applicable CULs developed to support unrestricted land use for the 100-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-301
waste site against the CULs are shown in Tables 22, 23, and 24 for the statistical, focused, and
confirmatory sample results, respectively. Analytes that were detected in the samples above soil
background levels but that are not considered COCs are reported in Table 25. The additional potential
risk contributions associated with the residual concentrations of these non-COC analytes are not
significant.
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Table 21. 600-301 Verification Sample Summary.
HEIS Washington State Plane (m)

Sample Location Sample EsigNrhn apeaayi
Number EsigNrhn apeaayi

VSP-1 J1IRWIRO 577851.7 147829.4
VSP-2 J1RWR1 577837.3 147835.7
VSP-3 J1RWR2 577821.2 147857.4
VSP-4 J1RWR3 577806.8 147863.7
VSP-5 J1RWR4 577790.7 147885.5
VSP-6 J1RWR5 577776.3 147891.7
VSP-7 J1RWR6 577760.2 147913.5 ICP metals'a mercury,
VSP-8 J1RWR7 577745.8 147919.7 nitrate, pesticides, NWTPH-
VSP-9 J1RWR8 577769.2 147953.9 DX b

VSP3-10 J1RWR9 577767.4 147969.4
VSP-1I1 JIRWTO 577753.1 147975.7
VSP-12 JIRWT1 577737.0 147997.4

FS-1 J1RWT2 578241.4 148295.8
FS-2 J1IRWT3 578309.6 147971.8

Duplicate c J1RWT4 577851.7 147829.4
Equipment blank J1RWT5 NA NA ICP metals'a mercur

a Analyses were performed for the expanded list of ICP metals to include antimony, arsenic, barium, beryllium, boron,
cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

b NWTPH - Dx analyzes for both diesel and heavy oil range organics.
'The duplicate soil sample will be collected at a location selected at the project analytical lead's discretion.

FS =focused sample
HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma
NA = not applicable
NWTPH-Dx =Northwest total petroleum hydrocarbons - diesel range organics
VSP = Visual Sample Plan

Table 22. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-301 Excavation Statistical Verification Samples.

Statistical or Soil CULs a (mg/kg)
Maximum Result Protection of Do the ResultsCOC b,c Direct Groundwater and Exceed CULs?

________________ (mg/kg) Exposure Surface Water _________

Arsenic 4.88 (<BG) 20 -- No

Lead 5.91 (<BG) 250 -- No

Mercury 0.00922 (<BG) 0.50 -- No

Nitrogen in Nitrate and 3.7d (<BG) 128,217 e 1,436 e No
Nitrite_____________________________________________

TPH - motor oil 6.1 2,000 2,000 No
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 14d), unless otherwise noted.

CBackground values obtained from DOE-RL (2014).
dMaximum of values for nitrogen in nitrate reported in WCH (20 14d) based on analyses by EPA Method 300.0 and EPA

Method 353.2.
eNitrate-based CULs from EPA (2014) have been adjusted to a nitrogen-basis using a factor of 4.43.

-- = No CUL / not applicable
BG = background
COG = contaminant of concern
CUL = cleanup level
EPA =U.S. Environmental Protection Agency
TPH = total petroleum hydrocarbons
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Table 23. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-301 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
CO eutb,c irc Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Lead 23.1 250 -- No

Nitrogen in Nitrate 28. 1 d (<BG) 128,217 e 1,436 e No
and NitriteI

TPH - motor oil + 16.4 2,000 2,000 No
diesel range_________________ __________

a CULs obtained from EPA (2014).
b Values obtained from WCH (2014d), unless otherwise noted.
'Background values obtained from DOE-RI (2014).

d Maximum of values for nitrogen in nitrate reported in WCH (2014d) based on analyses by EPA Method 300.0
and EPA Method 3 53.2.

Nitrate-based CULs from EPA (2014) have been adjusted to a nitrogen-basis using a factor of 4.43.
-= No CUL / not applicable

BG = background
COC = contaminant of concern
CUL = cleanup level
EPA = U.S. Environmental Protection Agency
TPH = total petroleum hydrocarbons

Table 24. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-301 Waste Site Confirmatory Verification Samples.

Maximum Soil CULs a(mg/kg)

CO eutb,,circ Protection of Do the Results
COCkg ResultsDre Groundwater and Exceed CULs?

(mg/kg) Exposure Surface Water ________

Lead 15.4 250 -- No

Nitrogen in Nitrate 7.9 (<BG) d 128,217"e 1,436 e No
and Nitrite I________________

TPH - motor oil + 32 2,000 2,000 No
diesel range____________________________________

a CULs obtained from EPA (2014).
b Values obtained from WCH (20 14d), unless otherwise noted.
'Background values obtained from DOE-RI (2014).

d Maximum of values for nitrogen in nitrate reported in WCH (2014d) based on analyses by EPA Method 300.0
and EPA Method 353.2.
e Nitrate-based CULs from EPA (2014) have been adjusted to a nitrogen-basis using a factor of 4.43.

-- = No CUL / not applicable
BG = background
COC = contaminant of concern
CUL = cleanup level
EPA = U.S. Environmental Protection Agency
TPH = total petroleum hydrocarbons
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Table 25. Analytes Detected Above Background at the 600-30 1 Waste Site
that are not Identified as Contaminants of Concern.

Antimony Molybdenum Nickel

zinc DDE, 4,4'- DDT, 4,4'-
Endrin (and ketone, aldehyde)
DDE = dichiorodiphenyldichioroethylene
DDT = dichiorodiphenyl trichioroethane

Evaluation of verification sampling results at the 600-30 1 waste site listed in Tables 22, 23 and 24
demonstrates that all CO~s were quantified below the applicable CULs.

Assessment of the residual risk for the 600-30 1 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 x 10-6, and a
cumulative carcinogenic risk of less than 1 x 10-5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-301 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 x 10-6. The cumulative hazard quotient for COCs detected
above background is 9.88 x 10-4, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for COCs detected above background is 0, which is less than the criterion of
1 X 10- 5. Incremental risk contributions from constituents detected above background that are not
considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the
600-30 1 waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-30 1 waste site was remediated and has been evaluated against the criteria of the 100-F/LU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore , institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-30 1 waste site to Final Closed Out.

600-303 Waste Site - Vertical Pipes

Interim Action Summary

The 600-303 waste site included an area with four vertical pipes protruding slightly out of the ground.
The waste site remediation occurred between February 11I and February 12, 2012. The soil within this
waste site was excavated to a depth of approximately 1.8 mn (6 ft) bgs. Verification sampling was
performed on February 20, 2013, as summarized in Table 26. Additional information is available in the
Remaining Sites Verification Package for the 600-3 03, Vertical Pipes; and 600-32], Suspect Asbestos
Containing Mater-ial and Debris (WCH 201 3b).
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Table 26. Verification Sample Summary Table for 600-303 Waste Site.

Waste HEIS Sample Codnt
Site/Subsite Sample Location Number Date Locations Sample Analysis

_________(WSP)

N. 148907.0 a
600-303, Base of excavation JlIRFN3 2/20/2013 E. 577420.0 ICP metals

600-303 N. 148907.0 mercury, IC anions,
Duplicate of J1RFN3 J IRFN4 2/20/2013 E. 577420.0 nitrate/nitrite, PAH

NA Equipment blank J I RFN2 2/20/2013 NA ICP metalsa
___________ _________________________________ _________mercury

Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromiumn
(total), cobalt, copper, lead, manganese, molybdenumn, nickel, selenium, silver, vanadium, and zinc in the analytical results
package.

HEIS = Hanford Environmcntal Information System NA = not applicable
IC = ion chromatography PAH = polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma WSP =Washington State Plane coordinates, meters

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-303 waste site achieve the
applicable CULs developed to support unrestricted land use for the 100-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the
600-303 waste site against the CULs are shown in Table 27 for the focused sample results. Antimony
was detected in the samples above soil background levels but is not considered a COC. The additional
potential risk contributions associated with the residual concentrations of antimony, a non-COG analyte,
are not significant.

Table 27. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-303 Excavation Focused Verification Samples.

Statistical or Soil CULs ' (mg/kg)
C Maximum DietProtection of Do the Results
CCResult b~c Diosre Groundwater and Exceed CULs?

(mg/kg) Exoue Surface Water
Arsenic 0.49 (<BG) 20 -- No

Lead 16.2 250 -- No

Nitrogen in Nitrate 2.5 (<BG) d 128,217~ 1,436 e No
aCULs obtained from EPA (2014).

b Values obtained from WCH (20 13b), unless otherwise noted.
cBackground values obtained from DOE-RL (2014).

d Maximum of values for nitrogen in nitrate reported in WCH (201 3b) based on analyses by EPA Method 300.0
and EPA Method 353.2.

Nitrate-based CULs from EPA (2014) have been adjusted to a nitrogen-basis using a factor of 4.43.
-= No CUL / not applicable

BG = background
COC =contaminant of concern
CUL = cleanup level
EPA = U.S. Environmental Protection Agency
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Evaluation of verification sampling results at the 600-303 waste site listed in Table 27 demonstrates that
all COCs were quantified below the applicable CULs.

Assessment of the residual risk for the 600-303 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup 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 I10- , and a
cumulative carcinogenic risk of less than 1 x 10 -5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 03 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6 . The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 X 10- 5. Incremental
risk contributions from constituents detected above background that are not considered COCs are not
significant relative to the threshold cumulative criteria. Therefore, the 600-303 waste site meets the
nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-303 waste site was remediated and has been evaluated against the criteria of the 1 00-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore , institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-303 waste site to Final Closed Out.

600-3 16 Waste Site - Dry Cell Batteries

Interim Action Summary

The 600-316 waste site included six areas (subsites) where dry cell battery debris was found on the
ground surface. The waste site remediation occurred between May 3, 2012, and February 4, 2013. The
soil within these subsites was excavated to a depth of approximately 0.3 to 1 m (I to 3.3 ft) bgs.
Verification sampling was performed between May 15, 2012, and February 12, 2013, as summarized in
Table 28. Additional information is available in the Remaining Sites Verification Package for the
600-316, Dry Cell Batteries and 600-3 18, Wet Cell Batteries (WCH 201 3c).
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Table 28. Sample Summary Table for the 600-316 Waste Site.

Sample Location HEIS Number Sample Analysis

600-316:1 Area 1 J IPP97
600-316:2 Area 2 J1P292

600-316:2 Area 3 J1IPP65

600-316:4 Area 4 JIRF27

600-316:5 Area 5A JIPP68

600-316:5 Area 513 J1IPP69 ICP metals a, mercury

600-316:6 Area 6 JIPP98

600-316:2 Duplicate (Area 2) J1P293

600-316:4 Duplicate (Area 4) JIRF28

Equipment blank (600-316:2) J1P294

Equipment blank (600-316:4) JIRF26 __________

a Analysis for the expanded list of ICP metals included antimony, arsenic, barium,
beryllium, boron, cadmium, chromium (total), cobalt, copper, lead, manganese,
molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results
package.

HEIS = Hanford Environmental Informnation Systemn
ICP = inductively coupled plasma

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-316 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/lU Area as established in the
1 00-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-3 16
waste site against the CULs are shown in Table 29 for the focused sample results. Analytes that were
detected in the samples above soil background levels but are not considered COCs are reported in
Table 30. The additional potential risk contributions associated with the residual concentrations of these
non-COC analytes are not significant.

Table 29. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-316 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
co eutb,,circ Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 6.6 20 -- No

Lead 26.9 250 -- No

Mercury 0.076 0.50 -- No
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 13c), unless otherwise noted.

cBackground values obtained from DOE-RL (2014).
-- = No CUL / not applicable
COC = contaminant of concern
CUL = cleanup level
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Table 30. Analytes Detected Above Background at the 600-3 16 Waste Site
that are not Identified as Contaminants of Concern.

Antimiony Cadmium Manganese
Zinc

Evaluation of verification sampling results at the 600-316 waste site listed in Table 29 demonstrates that
all COCs were quantified below the applicable CULs.

Assessment of the residual risk for the 600-316 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10-6, and a
cumulative carcinogenic risk of less than 1 x 10 . Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-316 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10- . The cumulative hazard quotient for COCs detected
above background is 3.17 x 10-3, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for COCs detected above background is 0, which is less than the criterion of
1 X 10-5 Incremental risk contributions from constituents detected above background that are not
considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the
600-316 waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-316 waste site was remediated and has been evaluated against the criteria of the 100-F/IU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [15 ft] bgs);
therefore , institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-316 waste site to Final Closed Out.

600-3 18 Waste Site - Wet Cell Batteries

Interim Action Summary

The 600-318 waste site included five areas (subsites) of wet cell batteries located on the ground surface,
generally in areas containing automotive debris. The waste site remediation occurred between
July 6, 2011, and February 7, 2013. The soil within these subsites was excavated to a depth of
approximately 0.3 to 1 m (1 to 3.3 ft) bgs. Verification sampling was performned between
December 7, 2011 , and March 6, 2013 , as summarized in Table 3 1. Additional information is available
in the Remaining Sites Verification Package for the 600-3 16, Dry Cell Batteries and 600-318, Wet Cell
Batteries (WCH 2013c).
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Table 31. Sample Summary Table for the
600-3 18 Waste Site.

Sample Location HEIS Number Sample Analysis

600-318:1 Area 1 JIPP93
600-318:2 Area 2 J1IPP94

600-318:3 Area 3 J1P1L2

600-318:3 Area 3 resample JIRH87

600-318:4 Area 4b J1MXRl

600-318:4 Area 4 resample J1N3J8

600-318:5 Area 5 J1IMXR2 ICP metals amercury

600-318:3 Duplicate (Area 3)b J1PlL3
600-318:3 Duplicate JIRH88
(Area 3 resample)

Equipment blank (600-318:3) J lP1L4

Equipment blank JR8
(600-318:3 resample) JR8

aAnalysis for the expanded list of ICP metals included antimony, arsenic, bariumn,
beryllium, boron, cadmium, chromium (total), cobalt, copper, lead, manganese,
molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results
package.

b Samples JlIPlIL2, J IP IL3, and J1IMXR I from Areas 3 and 4 exceeded remedial action
goals for lead and were not used in the calculations for waste site reclassification.
After further remediation at these locations, samples J IRH87, J IRH88, and J IN3J8
were collected and used for waste site reclassification.

HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-3 18 waste site achieve the
applicable CULs developed to support unrestricted land use for the 100-F/IU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COG detected at the 600-318
waste site against the CULs are shown in Table 32 for the focused sample results. Analytes that were
detected in the samples above soil background levels but that are not considered CO~s are reported in
Table 33. The additional potential risk contributions associated with the residual concentrations of these
non-COC analytes are not significant.
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Table 32. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-318 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
co eutb" icc Protection of Do the Results

COCkg RespltsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 4.8 (KBG) 20 -- No

Lead 168 250 -- No

Mercury 0.0093 (<BG) 0.50 -- No
a CULs obtained from EPA (2014).
b Values obtained from WCH (201 3c), unless otherwise noted.

Background values obtained from DOE-RL (2014).
=- No CUL / not applicable

BG = background
COC = contaminant of concern
CUL = cleanup level

Table 33. Analytes Detected Above Background at the 600-3 18 Waste Site
that are not Identified as Contaminants of Concern.

Antimony Boron Copper

Molybdenum

Evaluation of verification sampling results at the 600-316 waste site listed in Table 32 demonstrates that
all CO~s were quantified below the applicable CULs.

Assessment of the residual risk for the 600-318 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10-6, and a
cumulative carcinogenic risk of less than 1 x 105 Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-318 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for CO~s detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 X 10- 5. Incremental
risk contributions from constituents detected above background that are not considered COCs are not
significant relative to the threshold cumulative criteria. Therefore, the 600-318 waste site meets the
nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-318 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
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waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-318 waste site to Final Closed Out.

600-320 Waste Site - Oil Stains
(Including 600-320:1, 600-320:2, 600-320:3, 600-320:4, 600-320:5, 600-320:6, 600-320:7, 600-320:8
and 600-320:9 Subsites)

Interim Action Summary

The 600-3 20 waste site included nine areas (subsites) of suspected oil dump areas. Remedial action and
vification sampling activities at the 600-320 subsite ar sumrzdi al 4 eiiaion

sampling performed for each subsite is summarized in Tables 35 and 36. Additional information is
available in the Remaining Sites Verification Package for the 600 320, Oil Stains Waste Site
(WCH 2013d).

Table 34. Remedial Action Summary.

Subste RmeditionDateVerification Sampling
Subste RmeditionDateDates

600-320:1 May 11I to 14, 2012 May 24, 2012

600-320:2 May 9, 2012 May 15, 2012

April 30,2012, to March 21,2013 May 24, 2012

600-320:3 March 6, 2013
March 25, 2013
April 30, 2013

600-320:4 April 30 to May 8, 2012 May 24, 2012

600-320:5 April 30 to May 2, 2012 May 24, 2012

600-320:6 May 4, 2012 May 24, 2012

600-320:7 January 16 to 31, 2012 January 31, 2012

600-320:8 June 27, 2011, to January 17, 2012 December 7, 2011
___________January 21, 2012

600-320:9 May 23, 2012, to January 24, 2013 May 30, 2012
__________ ________________________ February 6, 2013

Total June 27, 2011, to March 21,2013 ___________
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Table 35. Verification Sample Summary for the 600-320:1, 600-320:2,
600-320:4, 600-320:5, 600-320:6, 600-320:7, 600-320:8, and

600-320:9 Composite Samples.

Washington

Sample Location HEIS Sample State Plane SapeA lyi
Number Date Coordinate SapeA lyi

Locations (mn)__________

600-20: JIP56 /24/012 N 144521.2
600-20:1J1P56 524/212 E 580232.2

600-20:2J I 299 /15/012 N 142045.3
600-20:2J1P99 515/212 E 581894.5

600-20:4 J IPP61N 140219.7
600-20:4 J1P61E 583138.6

600-20:4 J IPP62N 140218.5
600-20:4 JIP62E 583160.8

600-320:4c J IPP63 5/24/2012 N 140246.2
E 583144.5 ICP metals'a

6003205 JI P64N 140081.3 mercury, TPH,
600-20: JIP64E 583217.7 PAH

600-30:6 JPP82N 140271.1
600-320:6E JP8E583472.8

600-20: JlNJ9 /31/012 N 140052.5
600-20:7J1NJ9 131/212 E 585666.2

600-320:8 J1MXK4_ 1//01 N374.
Duplicate of J1IMXK4 J1IMXK5 12721 N517431.3
600-320:8 Resample J1N3J4 1/31/2012 5467

600-20: JIP89 /30/012 N 144926.5
600-20:9J1P89 530/212 E 580204.0

600-320:9 Resample J1IRDXO 26013 N 144925.0 1Pmtl

Duplicate of JI RDXO 2/6/201 E 580201.0 Ipmtl

Equipment blank (600-320:8) JLIMXK6 12/7/2011 ICP metals a

_________________________NA mercury

Equipment blank (600-320:9) J1IRDW9 2/6/2013 ICP metals a

a Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium,
chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc
in the analytical results package.

HEIS = Hanford Environmental Information System PAH =polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
NA = not applicable
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Table 36. Verification Sample Summary for the 600-320:3

Statistical and Focused Samples.

Sampe Sm l HEI Saple Washington State Plane
Samle Sapl HESame Coordiniates (in) Sample Analysis

Location Date Number
____________ ~~Northing Easting ____________

600-320:3a JIPP57 140277.6 583060.4
600-320:3b 52/02 JIPP58 140272.9 583071.7
600-320:3c 52/02 JIPP59 140267.0 583084.1
600-320:3d J_____ IlPP60 140262.7 583095.4

VSP- I JIRHR1 140257.0 583080.1 ICP metals', mercury,

VSP-2 J1IRHRO 140257.0 583090.2 TPH, PAH

VSP-3 3/6/2013 J IRHP8 140257.0 583100.2
VSP-4 J1IRJ-R8 140265.7 583065.1

JLIRHR4_______ __

VSP-5 32/03 JIR- 140265.7 583075.1 P

VSP-6 3/6/2013 J IRHR2 140265.7 583085.2 ICP metals', mercury,

______ J I RPJJ9 TPH, PAH

VSP-7 3/25/2013 J1IRJL3 140265.7 583095.2 TPH

4/30/20 13 J1IRKR5 VGA (BTEX)
VSP-8 J1IRHTO 140274.4 583060.1
VSP-9 J IRHR6

Duplicate J H7 140274.4 583070.1 Cmeaseruy
of VSP-9 J 1RHR IPealsH eruy

VS13-10 3/6/2013 J1IRHR3 140274.4 583080.1 TH A

VSP-1Il J1RHT1 140283.1 583055.1
VSP- 12 J1IRHJR9 140283.1 583065.1

Equipment J I1RHR5 NA NA ICP metals'a mercury
blank I__________________ I_____________I_____

aAnalysis for the expanded list of ICP metals included antimony, arsenic, bariumn, beryllium, boron, cadmium,

chromium (total), cobalt, copper, lead, manganese, magnesium, molybdenum, nickel, selenium, silver, vanadium, and

zinc.
BTEX = benzene, toluene, ethylbenzene, and xylene PAH = polycyclic aromatic hydrocarbons
HEIS = Hanford Environmental Information System TPH = total petroleum hydrocarbons
ICP = inductively coupled plasma VSP = Visual Sample Plan
NA = not applicable VOA = volatile organic analysis

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-320 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-320
subsites against the CULs are shown in Tables 37, 39 to 41, 43 to 46, 48, and 50 for the verification
sample results. Analytes that were detected in the samples above soil background levels, but that are not
considered CO~s, are reported in Tables 38, 42, 47, and 49 for each applicable subsite. Antimony was
detected in the 600-320:6 and 600-320:9 verification samples above soil background levels but is not

cosdered a COC. The additional potential risk contribution soitdwt hs eiulatmn
concentrations and other non-COC analytes listed in Tables 38, 42, 47, and 49 are not significant.
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Table 37. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:1 Excavation Focused Verification Samples.

MaximumSoil CULs a (mg/kg)
CO eutb,,Drc Protection of Do the Results

COCResltDirct Groundwater and Exceed CULs?(mg/kg) Exposure Surface Water _________

Arsenic 1.7 (<BC) 20 -- No

Lead 4.0 (<BC) 250 -- No

BAPTEC 013d0.14 -- No

TPH - diesel range 20 2,000 2,000 No
+ motor oil
a CULs obtained fromn EPA (2014).
b Values obtained from WCH (20 13d), unless otherwise noted.
'Background values obtained from DOE-RL (2014).

d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable
BAP = benzo(a)pyrene
BC = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleumn hydrocarbons

Table 38. Analytes Detected Above Background at the 600-320:1 Subsite
that are not Identified as Contaminants of Concern.

Antimony Benzo(a)anthracene a Benzo(b)fluoranthene a

Benzo(g,h,i)perylene Benzo(k)fluoranthene aChrysene a

Fluoranthene Fluorene Indeno( 1,2,3-cd)pyrenea

Phenanthrene Pyrene

aIncluded in calculation of the benzo(a)pyrene toxic equivalency concentration.

Table 39. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:2 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
CO eutb,,circ Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 2.9 (<BC) 20 -- No

Lead 4.0 (<BC) 250 -- No

TPH - diesel range 552,000 2,000 No
extendedIIII
a CULs obtained from EPA (2014).
b Values obtained from WCH (201 3d). unless otherwise noted.
cBackground values obtained from DOE-RL (2014).

-- = No CUL / not applicable
BC = background
COC = contaminant of concern
CUL = cleanup level
TPH = total petroleurn hydrocarbons
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Table 40. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:3 Excavation Statistical Verification Samples.

Statistical Soil CULs '(mg/kg)
C RsUtb,,circ Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 4.6 (<BG) 20 -- No

Lead 4.9 (<BG) 250 -- No

Mercury 0.0 13 (<BG) 24 -- No

BAPTEC 0.18d0.14 -- YeSe

TPH - diesel range 100 2,000 2,000 No
extended
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 13d), unless otherwise noted.

'Background values obtained from DOE-RL (2014).
d Value is the sumnmed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
' Calculated BAP TEC value is based on a single sample in the statistical set and overstates the residual
polycyclic aromatic hydrocarbon concentrations at the site.

-- =No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons

Table 41. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:3 Excavation Focused Verification Samples.

Maximum Soil CULs ' (mg/kg
C eutb,,Dcec Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water ________

Arsenic 5.0 (<BG) 20 -- No

Lead 5.6 (<BG) 250 -- No

Mercury 0.0091 (<BG) 24 -- No

BAPTECd 0.014___ 0.14 -- No

TPH - diesel range 310 2,000 2,000 No
extended

CULs obtained fromn EPA (2014).
bValues obtained from WCH (20 13d), unless otherwise noted.
Background values obtained from DOE-Rb (2014).

d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TP- - total petroleumn hydrocarbons
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Table 42. Analytes Detected Above Background at the 600-320:3 Subsite
that are not Identified as Contaminants of Concern.

Benzo(a)anthracene aBenzo(k)fluoranthene aFluoranthene

Naphthalene
aIncluded in calculation of the benzo(a)pyrene toxic equivalency concentration.

Table 43. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:4 Excavation Focused Verification Samples.

Maximum Soil CULs '(mg/kg)
COC Result b,, Direct Protection of Do the Results

(mg/g) xpoure Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 2.5 (<BG) 20 -- No

Lead 4.9 (<BG) 250 -- No

Mercury 0.0070 (<BG) 24 -- No

TPH - diesel range 67 2,000 2,000 No
extended
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 13d), unless otherwise noted.

cBackground values obtained from DOE-RL (2014).
-- = No CUL / not applicable
BG = background
COC = contaminant of concern
CUL = cleanup level
TPII = total petroleumn hydrocarbons

Table 44. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:5 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
CO eutb,c irc Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 1.9 (<BG) 20 -- No

Lead 4.1 (<BG) 250 -- No

Mercury 0.0069 (<BG) 24 -- No

TPH - diesel range 3.1 2,000 2,000 No
extended
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 13d), unless otherwise noted.

Background values obtained from DOE-RL (2014).
-- = No CUL / not applicable

BG = background
COC = contaminant of concern
CUL = cleanup level
TPH = total petroleumn hydrocarbons
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Table 45. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:6 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
CO eutb,c DietProtection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(m/k) Exosr Surface Water ________

Arsenic 2.0 (<BC) 20 -- No

Lead 3.9 (<BG) 250 -- No
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 13d), unless otherwise noted.

Background values obtained from DOE-RL (2014).
-- = No CUL / not applicable

BC = background
CC= contaminant of concern
CUL =cleanup level

Table 46. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:7 Excavation focused Verification Samples.

Soil CULs' (mg/kg
Maximum Protection of Do the Results

COC Result b,, Direct Groundwater and Exceed CUTLs?
(mg/kg) Exposure Surface Water

Arsenic 18.2 20 -- No

Lead 62.9 250 -- No

Mercury 0.0 11 (<BG) 24 -- No

BAP TEC 014d0.14 -- No

TPH - diesel range 32 2,000 2,000 No
extendedI
a CULs obtained from EPA (2014).
b Values obtained from WCH (201 3d), unless otherwise noted.

'Background values obtained from DOE-RI (2014).
d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable
BAP = benzo(a)pyrene
BC = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons

Table 47. Analytes Detected Above Background at the 600-320:7 Subsite
that are not Identified as Contaminants of Concern.

IBenzo(b)fluoranthene a jBenzo(g,h,i)perylene IBenzo(k)fluoranthenea
Chrysene a Fluoranthene Indeno( 1,2,3-cd)pyrenea
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.
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Table 48. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:8 Excavation Focused Verification Samples.

MaimmSoil CUs'(mg/kg)
Maxmu Protection of Do the ResultsCOC Result bDirect Groundwater and Exceed CU]Ls?

(mg/kg) Exposure Surface Water

Arsenic 57.5 20 -- No d

Lead 142 250 -- No

BAP TEC 0.068 e 0.14 -- No

TPH - diesel range 36 2,000 2,000 No
extended
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 13d), unless otherwise noted.

'Background values obtained from DOE-RL (2014).
d Elevated residual arsenic has been determined to be the result of pre-Hanford pesticide use. Former orchard
areas and associated residual elevated lead and arsenic will be addressed separately from the 10O0-IU-6 Operable
Unit.
e Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).

=- No CUL / not applicable
BAP = benzo(a)pyrene
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons

Table 49. Analytes Detected Above Background at the 600-320:8 Subsite
that are not Identified as Contaminants of Concern.

Benzo(a)anthracene aBenzo(b)fluoranthene aBenzo(g,h,i)perylene

Benzo(k)fluoranthene aChrysene a Fluoranthene

Pyrene Indeno(1 ,2,3-cd)pyrene a Phenanthrene
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

Table 50. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-320:9 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
co eutb,, Direct Protection of Do the Results

COCkg Resultr Groundwater and Exceed CIJLs?
(mg/kg) Exposure Surface Water ________

Arsenic 1.6 (<BG) 20 -- No

Lead 6.1 (<BG) 250 -- No

TPH - diesel range 3.7 2,000 2,000 No
extended
a CULs obtained from EPA (2014).

bValues obtained from WCH (201 3d), unless otherwise noted.
cBackground values obtained from DOE-RL (2014).

-- = No CUL / not applicable
BG = background
COC = contaminant of concern
CUL = cleanup level
TPH = total petroleum hydrocarbons
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Evaluation of verification sampling results at the 600-320 subsites listed in Table 37, 39 to 41, 43 to 46,
48, and 50 demonstrates that all COCs were quantified below the applicable CULs, with the exception
of benzo(a)pyrene toxic equivalency concentration (BAP TEC) at the 600-320:3 subsite and arsenic at
the 600-320:8 subsite. The calculated BAP TEC value for the 600-320:3 subsite is associated with
single detections of carcinogenic PAHs in a statistical data set with no detections in the other samples in
the set. In such cases of heavily left-censored data, the maximum detected value is conservatively used
for evaluation of the set, but this overstates the residual PAH concentrations, resulting in an apparent
slight exceedance for the summed PAH values. Considering nondetects, the total site concentrations are
significantly lower and do not represent a CUL exceedance. Residual elevated arsenic concentrations at
the 600-320:8 subsite are associated with former pesticide usage at pre-Hanford orchard areas. Such
contamination will be addressed as part of the 1 00-OL- 1 Operable Unit, separate from the
600-320 waste site.

Assessment of the residual risk for the 600-320:1 through 600-320:9 subsites is determined by
calculation of the hazard quotient and excess carcinogenic risk values for direct contact (Appendix A).
Nonradionuclide risk requirements for residential cleanup 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 1 0-6, and a cumulative carcinogenic risk of less than 1 x 10-5 . Risk values were not
calculated for constituents that were either not detected or were detected at concentrations below soil
background levels.

For the 600-320:1 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 8.96 x 107 which is less than the criterion of 1 X 105

Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-320:1 subsite
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-320:2 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 x 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 X 10-5. Incremental
risk contributions from constituents detected above background that are not considered CO~s are not
significant relative to the threshold cumulative criteria. Therefore, the 600-320:2 subsite meets the
nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-320:3 subsite, all individual hazard quotients were less than 1.0. The individual excess
carcinogenic risk value for BAP TEC was 1.08 x 10-6, greater than 1 X 10-6. As previously described,
this slight nominal exceedance is an overstatement of risk for the subsite and does not require further
consideration. The cumulative hazard quotient for COCs detected above background is 0, which is less
than the criterion of 1.0. The cumulative excess carcinogenic risk value for COCs detected above
background is 1.08 X 10-6, which is less than the criterion of 1 X 10-5. Incremental risk contributions
from constituents detected above background that are not considered COCs are not significant relative to
the threshold cumulative criteria. Therefore, the 600-320:3 subsite meets the nonradionuclide risk
requirements under the unrestricted land use scenario.
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For the 600-320:4 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 x 10-5. Incremental
risk contributions from constituents detected above background that are not considered COCs are not
significant relative to the threshold cumulative criteria. Therefore, the 600-320:4 subsite meets the
nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-320:5 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 X 10-5. Incremental
risk contributions from constituents detected above background that are not considered COCs are not
significant relative to the threshold cumulative criteria. Therefore, the 600-320:5 subsite meets the
nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-320:6 subsite, none of the detected COCs qualified for the calculation of the hazard quotient
and excess carcinogenic risk values for direct contact; therefore, the calculation was not performed for
COCs. The 600-320:6 subsite meets the nonradionuclide risk requirements under the unrestricted land
use scenario.

For the 600-320:7 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 1.05 x 10-7, which is less than the criterion of 1 X 10-5.
Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-320:7 subsite
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-320:8 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 4.96 x 10-7, which is less than the criterion of 1 X 10-5.
Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-320:8 subsite
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-320:9 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 1 0-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 X 10-5. Incremental
risk contributions from constituents detected above background that are not considered COCs are not
significant relative to the threshold cumulative criteria. Therefore, the 600-320:9 subsite meets the
nonradionuclide risk requirements under the unrestricted land use scenario.
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Summary for Final Closure

The 600-320 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-3 20 waste site to Final Closed Out.

600-32 1 Waste Site - Suspect ACM Sites

Interim Action Summary

The 600-321 waste site included four surface areas in the former Hanford Construction Camp, reported
as four subsites, with scattered metal, firebrick, suspect friable asbestos, and pipe lagging. Remediation
of the 600-32 1 waste site occurred from June 28, 2011, through March 19, 2013. Cleanup verification
sampling was performed on December 7, 2011; March 5, 2013; and March 26, 2013,. as summarized in
Table 5 1. Additional information is available in the Remaining Sites Verification Package for the
600-3 03, Vertical Pipes; and 600-32 1, Suspect Asbestos Containing Material and Debris (WCH 201 3b).

Table 51. Verification Sample Summary Table for
600-32 1 Waste Site. (2 Pages)

Wast HES Saple Coordinate
ste/HEIS Sample oainNme ae Locations Sample Analysis

SiteSubste ampl Loatio Nuber ate(WSP)

Northeast quadrant J1RHDO 3/5/20 13 E. 58447.0
N. 18447.0

Duplicate of JiRHDO JIRHIDi 3/5/2013 N. 58447.0
N. 18445.0

Northwest quadrant J1RHC9 3/5/2013 E. 584425.0

600-321:1 N. 18444.0 Asbestos
Southeast quadrant J1RHC8 3/5/20 13 N. 584504.0

N. 18414.0

Resample of J1RHIC8 J1RJNO 3/26/20 13 N. 584504.0
N. 18414.0

Southwest quadrant J1RHC7 3/5/2013 E. 584434.0 _________

N. 180273.9

600-321:2a (south) J1MXJ9 12/7/2011 E. 538083.7
N. 180830.4

600-321:2a (north) J1MlXKO 12/7/2011 N. 5380.7

600-321:2 N. 1807.9 Asbestos
600-321:2b (east) J1MXJ7 12/7/2011 B. 538099.1

N.518014.5

600:321:2b (west) J1MXJ8 12/7/2011 N. 5380945

N. 138189.2
600-321:3 600-321:3 J1MXK1 12/7/2011 E58192Asbestos
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Table 51. Verification Sample Summary Table for
600-32 1 Waste Site. (2 Pages)

Wast HES Saple Coordinate
ste/HEIS Sample oainNme ae Locations Sample Analysis

Site/Subsite~ ~~~~~ SmlLoainN be Dte(SP)

600-321:4 J1MXK2 12/7/2011 N. 138757.1
600-321:4 ______E.586859.1 Asbestos

Duplcat of IMX2 J NLK3 1/7/011 N. 138757.1
Duplicateof J1MXK J1MXK3 1/7/2011 E. 586859.1 _________

HEIS = Hanford Environmental Information System
WSP = Washington State Plane coordinates, meters

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-321 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). No comparison table is prepared for the 600-321 waste site since this
waste site underwent sampling for asbestos only. Asbestos was detected at the southeast quadrant
(sample HEIS number: J1IRHC8); therefore, this location underwent re-sampling after additional
remediation was performed. Final verification samples indicated that asbestos was non-detected for
each of the 600-321 waste site sample locations.

Summary for Final Closure

The 600-321 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that all asbestos was removed from the
600-321 waste site excavation; therefore, the residual site condition supports an unrestricted land use.
Remediation of the waste site did not extend into the deep zone soils (below 4.6 mn [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-32 1 waste site to Final Closed Out.

600-328 Waste Site - Lead Slag

Interim Action Summar

The 600-328 waste site consisted of several surface deposits of lead slag and a small area of stained soil
that was presumed to be due to petroleum. The waste site remediation occurred between
January 30, 2013, and February 4, 2013. The final excavation depth for the 600-328 waste site is
approximately 0.9 mn (3 ft) Verification sampling was performed on February 12, 2013, as summarized
in Table 3 1. Additional information is available in the Remaining Sites Verification Package for the
600-328, Lead Slag Waste Site (WCH 2013e).
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Table 52. Verification Sample Summary for the 600-328 Waste Site.

HEIS Sample Coordinate
Composite Sample Location Number Date Locations Sample Analysis

(WSP) ______ __

Northwest half JIRF93 2/12/2013 E 586119

Southeast half JIRF95 2/12/2013 N 138519

E 586124 ICP metals'

Duplicate of JIRF93 JIRF94 2/12/2013 E5138524

Equipment blank JIRF92 2/12/2013 NA
a Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium,

chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc
in the analytical results package.

HEIS = Hanford Environmental Information System NA = not applicable
ICP = inductively coupled plasma WSP = Washington State Plane, meters

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-3 18 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/lU Area as established in the
100-F/LU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the
600-318 waste site against the CULs are shown in Table 53 for the focused sample results.

Table 53. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-328 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
COC Result b, Direct Protection of Do the Results

(mg/g) xpoure Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water ________

Arsenic 5.3 (<BG) 20 -- No

Lead 17.5 250 -- No
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 13e), unless otherwise noted.

Background values obtained from DOE-RL (2014).
-= No CUL / not applicable

BG = background
COC = contaminant of concern
CUL = cleanup level

Evaluation of verification sampling results at the 600-328 waste site listed in Table 53 demonstrates that
all COCs were quantified below the applicable CULs.

Assessment of the residual risk for the 600-328 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
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hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 x 10- . and a
cumulative carcinogenic risk of less than 1 x 10-5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-32 8 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 x 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 x 10-5. Therefore,
the 600-328 waste site meets the nonradionuclide risk requirements under the unrestricted land use
scenario.

Summary for Final Closure

The 600-328 waste site was remediated and has been evaluated against the criteria of the 1 00-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-328 waste site to Final Closed Out.

600-356 Waste Site - Tar Deposit West of Susie Junction

Interim Action Summar

The 600-356 waste site consisted of a total area of approximately 1,624 m 2 (17,481 ft2) that contained
pebbles, rocks, and visible dark tar material. The 600-356 waste site was located west of the railroad
junction known as Susie Junction. The site was remediated between July 9, 2013, and December 12,
2013. The maximum depth of the excavation was approximately 3.6 m (12 ft). Verification sampling
was performed on February 18, 2014, as summarized in Table 54. Additional information is available in
the Remaining Sites Verification Package for the 600-356, Tar Deposit West of Susie Junction Waste
Site (WCH 2014e).

Table 54. 600-356 Waste Site Verification Sample Summary. (2 Pages)

HEIS Washington State Plane (in)
Sample Location Sample EsigNrhn apeaayi

_____________Number EsigNrhn apeaayi
EXC-1 JIT932 566632.4 140606.1
EXC-2 JIT933 566644.9 140606.1
EXC-3 JIT934 566626.2 140616.9
EXC-4 JIT935 566638.7 140616.9
EXC-5 JIT936 566607.4 140627.8
EXC-6 JIT937 566619.9 140627.8 1Pmtl WP-Xb
EXC-7 JIT938 566632.4 140627.8 IPH measCB WPHD
EXC-8 JIT939 566601.2 140638.6 PAC
EXC-9 J1IT940 566613.7 140638.6

EXC-10 J1IT941 566626.2 140638.6
EXC-lI1 J1IT942 566594.9 140649.4
EXC-12 J1IT943 566607.4 140649.4

Duplicate of JIT932 J1IT944 566632.4 J 140606.1 ____________
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Table 54. 600-356 Waste Site Verification Sample Summary. (2 Pages)

HEIS Washington State Plane (in)
Sample Location Sample EsigNrhn apeaayi

Number EsigNrhn apeaayi
B uipment blank ,JIT945 NA NA ICP metals a, PAll

a Analyses performed for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron,
cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium,
and zinc.

bNWTPH - Dx analyzed for both diesel and heavy oil range organics.
EXC =excavation (random, gridded sample)
HEIS = Hanford Environmental Information System
ICP =inductively coupled plasma
NA = not applicable
NWTPH-Dx = Northwest total petroleum hydrocarbons - diesel range organics
PAH =polycyclic aromatic hydrocarbons
PCB = polychlorinated biphenyl

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-356 waste site achieve the
applicable CULs developed to support unrestricted land use for the 100-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-356
waste site against the CULs are shown in Table 55 for the statistical sample results. Analytes that were
detected in the samples above soil background levels but that are not considered COCs are reported in
Table 56. The additional potential risk contributions associated with the residual concentrations of these
non-COC analytes are not significant.

Table 55. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-356 Excavation Statistical Verification Samples.

Statistical Soil CULs a (mg/kg)
cocReultbDirct Protection of Do the Results

COCkg RespotsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 5.24 (<BG) 20 -- No

Lead 6.34 (<BG) 250 -- No

BAPTEC 0.00250___d 0.14 -- No

TPH - diesel range36200,00N
+ motor oil 36200 ,00N
a CULs obtained from EPA (2014).
b Values obtained from WCH (2014e), unless otherwise noted.

Background values obtained from DOE-RI (2014).
d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concemn
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons
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Table 56. Analytes Detected Above Background at the 600-356 Waste Site
that are not Identified as Contaminants of Concern.

Silver IBenzo(b)fluoranthene a IBenzo(g,h,i)perylene
Chrysene aFluoranthene Pyrene
aIncluded in calculation of the benzo(a)pyrene toxic equivalency concentration.

Evaluation of verification sampling results at the 600-356 waste site listed in Table 55 demonstrates that
all COCs were quantified below the applicable CULs. Evaluation of residual concentrations of
carcinogenic PAHs considers mixtures of these carcinogenic PAHs as a single hazardous substance,
compared against the cleanup level established for benzo(a)pyrene. Concentrations for each
carcinogenic PAH are multiplied by a corresponding toxicity equivalency factor and then summed to a
total value, as shown in Appendix A.

Assessment of the residual risk for the 600-356 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup 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 1 0-6, and a
cumulative carcinogenic risk of less than 1 x 10 -5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 56 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 1.82 x 10-8 , which is less than the criterion of Ilx 10-5.
Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-356 waste site
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summar for Final Closure

The 600-356 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-356 waste site to Final Closed Out.

600-368 Waste Site - Segment 4, Stained Soil #1

Interim Action Summary

The 600-368 waste site consisted of a 15-in 2 (157-ft2 ) area covered with green granules. The site was
remediated on March 28, 2013. The approximate depth of the 600-368 excavation is 0.5 to 1 mn (1.5 to
3.3 ft) bgs. Verification sampling was performed on May 16, 2013, as summarized in Table 57.
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Table 57. Sample Summary Table for the 600-368 Waste Site.

Sample Location Numer Sample Analysis

600-368 JlIRML8 .ICP metals', mercury, PAH,
600-368, duplicate of JlRML8 JlRML9 nitrite/nitrate, hexavalent chromium

Equipment blank (600-368) J1RMMO ICP metals a, mercury
a Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron,

cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver,
vanadium, and zinc in the analytical results package.

HEIS = Hanford Environmental Information System PAH = polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma

Additional information is available in the Remaining Sites Verification Package for the 600-3 68,
Segment 4 Stained Soil #1; and 600-3 69, Segment 4 Bare Ground and Crusted Soil Areas Waste Sites
(WCH 2014f).

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-368 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-368
waste site against the CULs are shown in Table 58 for the focused sample results. Antimony was
detected in the samples above soil background levels but is not considered a COC. The additional
potential risk contributions associated with the residual concentrations of antimony, a non-COC analyte,
are not significant.

Table 58. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-368 Excavation Maximum Verification Samples.

Statistical Soil CULs a (mg/kg)
COC Result b,c Direct Protection of Do the Results

(mg/g) xpoure Groundwater and Exceed CUbs?
(mg/k) Expsure Surface Water

Arsenic 3.1 (<BC) 20 -- No

Hexavalent 0.231 240 2.0 No
Chromium ______

Lead 6.8 (<BC) 250 -- No

Nitrogen in Nitrateee
and Nitrite d 4.1 (<BG) 1 128,217 1 1,436 e No

aCULs obtained from EPA (2014).
b Values obtained from WCH (2014f), unless otherwise noted.

'Background values obtained from DOE-RI (2014).
d Maximum of values for nitrogen in nitrate reported in WCH (20 14f) based on analyses by EPA Method 300.0

and EPA Method 353.2.
eNitrate-based CULs from EPA (2014) have been adjusted to a nitrogen-basis using a factor of 4.43.

-- = No CUL / not applicable
BC = background
COC =contaminant of concern
CUL = cleanup level
EPA = U.S. Environmental Protection Agency
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Evaluation of verification sampling results at the 600-368 waste site listed in Table 58 demonstrates that
all COCs were quantified below the applicable CULs.

Assessment of the residual risk for the 600-3 68 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup 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 Ilx 10-6 ,and a
cumulative carcinogenic risk of less than 1 x 10 -5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 68 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 x 1 0-6. The cumulative hazard quotient for COCs detected
above background is 9.63 x 10-4, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for COCs detected above background is 0, which is less than the criterion of
1 X 10-5. Incremental risk contributions from constituents detected above background that are not
considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the
600-368 waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-368 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore , institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-368 waste site to Final Closed Out.

600-369 Waste Site - Segment 4, Bare Ground and Crusted Soil Areas

Interim Action Summary

The 600-369 waste site was divided into eight subsites: 600-369:1, 600-369:2, 600-369:3, 600-369:4,
600-369:5, 600-369:6, 600-369:7, and 600-369:8. All subsites consisted of areas devoid of vegetation
located near the Leazer Spur in the 1 00-IU-6 Operable Unit of the Hanford Site. Remediation of the
600-369 waste site, including all eight subsites (600-369:1, 600-369:2, 600-369:3, 600-369:4,
600-369:5, 600-369:6, 600-369:7, and 600-369:8), was performed from March 28 through May 6, 2013.
The approximate excavation depth of the 600-369 subsites varied from 0.5 to 1 m (1.5 to 3.3 ft) bgs.
Verification sampling was performed on May 16, 28, and 29, 2013, as summarized in Tables 59 and 60.
Additional information is available in the Remaining Sites Verification Package for the 600-3 68,
Segment 4 Stained Soil #1; and 600-3 69, Segment 4 Bare Ground and Crusted Soil Areas Waste Sites
(WCH 2014f).
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Table 59. Sample Summary Table for the 600-369:1, 600-369:2, 600-369:4,
600-369:6, 600-369:7, and 600-369:8 Subsites.

Sample Location Numer Sample Analysis

600-3 69: 1, Area 1 J1RMN7
600-3 69: 1, Area 2 J1RMN8
600-369:2 JlRMN9
600-369:4, Area A J1RMPO
600-369:4, Area B J1RMP1
600-369:6, Area A JlRMP2
600-369:6, Area B J1RMP3 ICP metals a, mercury, TPH, PAH
600-369:7 J1RMP4
600-369:8, Area A J1RMP5
600-369:8, Area B J1RMP6
600-369:8, Area C J1RMP7
600-369:8, Area D JlRMP8
600-369:8, duplicate of J1RMP8 J1RMP9 __________________
a Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron,

cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver,
vanadium, and zinc in the analytical results package.

HEIS = Hanford Environmental Information System PAH = polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma TPH =total petroleum hydrocarbons

Table 60. 600-369:3 and 600-369:5 Sample Summary. (2 Pages)

HEIS Washington State Plane
Sample Location Sample Coordinates (in) Sample Analysis

Number Northing Easting

EXC3-1 JIRN42 145185.1 579791.0
EXC3-2 JIRN43 145185.1 579812.4
EXC3-3 JIRN44 145185.1 579833.9
EXC3-4 JIRN45 145185.1 579855.4
EXC3-5 JIRN46 145203.7 579780.2
EXC3-6 JlRN47 145203.7 579801.7
EXC3-7 JIRN48 145203.7 579823.2 ICP metals'a TPH, PAH,
EXC3-8 JlRN49 145203.7 579844.6 pesticides, PCBs

EXC3-9 JIRN50 145222.3 579791.0
EXC3-10 JIRN51 145222.3 579812.4
EXC3-11 JIRN52 145222.3 579833.9
EXC3-12 JlRN53 145240.9 579823.2

Duplicate of JIRN54 145203.7 579844.6
JIRN49 ___________________
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Table 60. 600-369:3 and 600-369:5 Sample Summary. (2 Pages)

HEIS Washington State Plane
Sample Location Sample Coordinates (in) Sample Analysis

Number Northing Easting __________

EXC5-1 JIRN56 145332.0 579930.8
EXC5-2 JIRN57 145332.0 579945.4
EXC5-3 JIRN58 145332.0 579960.0
EXC5-4 JIRN59 145344.7 579938.1

EXC5-5 JlRN60 145344.7 579952.7
EXC5-6 JIRN61 145344.7 579967.3

EXC5-7 JIRN62 145357.3 579930.8 ICP metals'a TPFI, PAH,

EXC5-8 JIRN63 145357.3 579945.4 pesticides, PCBs

EXC5-9 JIRN64 145357.3 579960.0

EXC5-10 JIRN65 145357.3 579974.6

EXC5-ll JlRN66 145369.9 579938.1

EXC5-12 JIRN67 145369.9 579952.7

Duplicate of JIRN68 145369.9 579952.7
JlRN67 ______

Equipment blank JIRN55 NA NA
(600-369:3) IPmtl

Equipment blank JIRN69 NA NA Cmeas

(600-369:5) 1______ 1______ 1______

aThe expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium,
chromium (total), cobalt, copper, lead, manganese, magnesium, molybdenum, nickel, silver, selenium,
vanadium, and zinc in the analytical results package.

EXC = excavation (random, gridded sample) PCB = polychlorinated biphenyl
HEIS = Hanford Environmental Information System TPH = total petroleum hydrocarbons
ICP = inductively coupled plasma
NA = not applicable
PAH = polycyclic aromatic hydrocarbons

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-3 69 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at 600-369
subsites against the CULs are shown in Tables 6 1-63, 65, 67-69, and 70 for the focused and/or statistical
sample results. Analytes that were detected in the samples above soil background levels, but that are not
considered COCs, are reported in Tables 64 and 66 for each applicable subsite. Antimony was detected
in the 600-369:1 subsite samples above soil background levels but is not considered a COC.
Benzo(b)fluoranthene was detected in the 600-369:2 subsite samples above soil background levels but is
not considered a COC. Benzo(b)fluoranthene and chrysene were detected in the 600-369:5 subsite
samples above soil background levels but is not considered a COC. The additional potential risk
contributions associated with the residual concentrations of these non-COC analytes are not significant.
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Table 61. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-369:1 Excavation Focused Verification Samples.

Maximum Soil CULs ' (mg/kg)
CO eutb,,circ Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 2.5 (<BG) 20 -- No

Lead 4.0 (<BG) 250 -- No

TPH - diesel range 82 2,000 2,000 No
extended
a CULs obtained from EPA (2014).
b Values obtained from WCH (2014f), unless otherwise noted.

Background values obtained from DOE-RL (2014).
-- No CUL / not applicable

BG = background
COC = contaminant of concern
CUL = cleanup level
TPH = total petroleum hydrocarbons

Table 62. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-369:2 Excavation Focused Verification Samples.

Maximum Soil CULs a(mg/kg)

C eutb, Diec Protection of Do the Results
COCkg RespotsDre Groundwater and Exceed CILs?

(mg/k) Expsure Surface Water

Arsenic 2.7 (<BG) 20 -- No

Lead 3.8 (<BG) 250 -- No

BAPTEC 0.00d0.14 -- No

TPH - diesel range 6.0 2,000 2,000 No
extendedIII
a CULs obtained from EPA (2014).
b Values obtained from WCH (20140), unless otherwise noted.

'Background values obtained from DOE-RL (2014).
d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- - No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons

Table 63. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-369:3 Excavation Statistical Verification Samples. (2 Pages)

Statistical Soil CULs a (mg/kg)
C eutb ,c DietProtection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water ________

Arsenic 12.5 20 -- No

Lead 52.4 250 -- No

BAP TEC 0.125___d 0.14 -- No
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Table 63. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-369:3 Excavation Statistical Verification Samples. (2 Pages)

Statistical Soil CULs a (mg/kg)
co eutb" irc Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water ________

IPH - diesel range 31 2,000 2,000 No
extended
a CULs obtained from EPA (2014).
b Values obtained from WCH (2014f), unless otherwise noted.

'Background values obtained from DOE-Rb (2014).
d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).

-- = No CUL / not applicable
BAP = benzo(a)pyrene
COC = contaminant of concern
CUb = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons

Table 64. Analytes Detected Above Background at the 600-369:3 Subsite
that are not Identified as Contaminants of Concern.

Antimony Acenaphthene Benzo(a)anthracene a

Benzo(b)fluoranthene a Benzo(g,h,i)perylene Benzo(k)fluoranthene a

Chrysene a Fluoranthene Fluorene

Indeno( 1,2,3-cd)pyrene a Phenanthrene IPyrene
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

Table 65. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-369:4 Excavation Focused Verification Samples.

MaximumSoil CUbs a (mg/kg)
COC ResiumcDrc Protection of Do the Results

coc esut b~ Diect Groundwater and Exceed CUbs?(mg/kg) Exposure Surface Water

Arsenic 27.0 20 -- No d

Lead 59.6 250 -- No

BAPTEC 0.018 e 0.14 -- No

TPH - diesel range 14 2,000 2,000 No
extended
a CUbs obtained from EPA (2014).
b Values obtained from WCH (2014f), unless otherwise noted.

'Background values obtained from DOE-Rb (2014).
d Elevated residual arsenic has been determined to be the result of pre-Hanford pesticide use. Former orchard

areas and associated residual elevated lead and arsenic will be addressed separately from the 1 00-IU-6
Operable Unit.

Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable

BAP = benzo(a)pyrene
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons
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Table 66. Analytes Detected Above Background at the 600-369:4 Subsite
that are not Identified as Contaminants of Concern.

Benzo(a)anthracene aBenzo(b)fluoranthene a Benzo(g,h,i)perylene

Benzo(k )fluoranthene a Chse a Fluoranthene

Pyrene
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

Table 67. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-369:5 Excavation Statistical Verification Samples.

StatiticalSoil CUbs a (mg/kg)
Sttitca Protection of Do the ResultsCOC Result bDirect Groundwater and Exceed CULs?(mg/kg) Exposure Surface Water

Arsenic 3.4 (<BG) 20 -- No

Lead 5.0 (<BG) 250 -- No

BAP TEC 0.00082 d 0.14 -- No

TPH - diesel range 25 2,000 2,000 No
extended
a CULs obtained fromn EPA (2014).
b Values obtained from WCH (20140), unless otherwise noted.
'Background values obtained fromn DOE-RL (2014).

d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable
BAP = benzo(a)pyrcne
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPI- = total petroleum hydrocarbons

Table 68. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-369:6 Excavation Focused Verification Samples.

MaximumSoil CULs a (mg/kg)
MaximesumtbcDrc Protection of Do the Results

COCkg ResutobcsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 2.8 (<BG) 20 -- No

Lead 4.2 (<BG) 250 -- No

TPH - diesel range 78 2,000 2,000 No
extended
a CULs obtained from EPA (2014).
b Values obtained from WCH (2014f), unless otherwise noted.
cBackground values obtained from DOE-RL (2014).

-- = No CUL / not applicable
BG =background
COC = contaminant of concern
CUL = cleanup level
TPH- = total petroleum hydrocarbons
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Table 69. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-369:7 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
c eutb,,Diec Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water ________

Arsenic 3.3 (<BG) 20 -- No

Lead 5.5 (<BG) 250 -- No

TPH - diesel range 6.8 2,000 2,000 No
extended
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 14f), unless otherwise noted.

Background values obtained from DOE-RL (2014).
-- = No CUL / not applicable

BG =background
COC =contaminant of concern
CUL = cleanup level
TPH = total petroleumn hydrocarbons

Table 70. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-369:8 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
c eutb,,Diec Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water _________

Arsenic 3.3 (<BG) 20 -- No

Lead 3.5 (<BG) 250 -- No

TPH - diesel range 130 2,000 2,000 No
extended
aCULs obtained from EPA (2014).
hValues obtained from WCH (20140), unless otherwise noted.

Background values obtained from DOE-RL (2014).
-- = No CUL / not applicable

BG = background
COC = contaminant of concern
CUL = cleanup level
TPH = total petroleum hydrocarbons

Evaluation of verification sampling results at the 600-369 waste site listed in Tables 6 1-63, 65, 67-69,
and 70 demonstrates that all COCs were quantified below the applicable CULs with the exception of
arsenic at the 600-369:4 subsite. Residual elevated arsenic concentrations are associated with former
pesticide usage at pre-Hanford orchard areas. Such contamination will be addressed as part of the
100-OL-lI Operable Unit, separate from the 600-369 waste site. Evaluation of residual concentrations of
carcinogenic PAHs considers mixtures of these carcinogenic PAHs as a single hazardous substance
compared against the cleanup level established for benzo(a)pyrene. Concentrations for each
carcinogenic PAH are multiplied by a corresponding toxicity equivalency factor and then summed to a
total value, as shown in Appendix A.
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Assessment of the residual risk for each of the 600-369 subsite is determined by calculation of the
hazard quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide
risk requirements for residential cleanup include an individual hazard quotient of less than 1 .0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than
1 X 10-6, and a cumulative carcinogenic risk of less than 1 X 10-5 . Risk values were not calculated for
constituents that were either not detected or were detected at concentrations below soil background
levels.

For the 600-369:1 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 X 10-5. Incremental
risk contributions from constituents detected above background that are not considered COCs are not
significant relative to the threshold cumulative criteria. Therefore, the 600-369:1 subsite meets the
nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-369:2 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 7.30 x 109 which is less than the criterion of 1 X 10-5.

Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-369:2 subsite
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-369:3 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 9.1 0 X 10-7, which is less than the criterion of 1 X 10-5.
Incremental risk contributions from constituents detected above background that are not considered
CO~s are not significant relative to the threshold cumulative criteria. Therefore, the 600-369:3 subsite
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-369:4 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 1.34 x 10-7, which is less than the criterion of lX 10-5.

Incremental risk contributions from constituents detected above background that are not considered
CO~s are not significant relative to the threshold cumulative criteria. Therefore, the 600-369:4 subsite
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-369:5 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 1 0-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 5.98 x 10-9, which is less than the criterion of 1 X 10-5.

Incremental risk contributions from constituents detected above background that are not considered
CO~s are not significant relative to the threshold cumulative criteria. Therefore, the 600-369:5 subsite
meets the nonradionuclide risk requirements under the unrestricted land use scenario.
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For the 600-369:6 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 1 0-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 X 10-5. Incremental
risk contributions from constituents detected above background that are not considered COCs are not
significant relative to the threshold cumulative criteria. Therefore, the 600-369:6 subsite meets the
nonradionuclide risk requirements under the unrestricted land use scenanio.

For the 600-369:7 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 1 0-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 X 10-5. Therefore,
the 600-369:7 subsite meets the nonradionuclide risk requirements under the unrestricted land use
scenario.

For the 600-369:8 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 1 0-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 X 10-5 . Therefore,
the 600-369:8 subsite meets the nonradionuclide risk requirements under the unrestricted land use
scenario.

Summary for Final Closure

The 600-3 69 waste site was remediated and has been evaluated against the criteria of the 1 00-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 mn [ 15 ift] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-369 waste site to Final Closed Out.

600-370 Waste Site - Segment 4 Debris Areas #1

Interim Action Summary

The 600-370 waste site consisted of multiple bum sites with bum remnants, transite, insulators, wood,
and concrete. The site was remediated between May 8 and July 9, 2013. The approximate depth of the
600-370 excavation was 0.3 to 1.5 mn (I to 5 ift) bgs. Verification sampling was performed on July 25
and September 10, 2013, as summarized in Table 71. Additional information is available in the
Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site
(WCH 2014g).
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Table 71. 600-370 Sample Summary.

HEIS Washington State Plane
Sample Location Sample Coordinates (in) Sample Analysis

Number Northing Easting __ ___________

EXC-1 J1RVL2/ 144960.3 577808.4
J1RVM7 _____

EXC-2 J1RVL4/ 144983.4 577768.4
JlRVM9ICP metals'a TPH, PAH, asbestos

EXC-3 JIRVL5/ 144983.4 577795.1J1RVNO

EXC-4 J1RVL6/ 144983.4 577821.7J1RVN1

EXC-5 J1RVL7/ 145006.4 577728.5
J1RVN2

EXC-6 J1RVL8/ 145006.4 577755.1J1RVN3

EXC-7 J1RVL9/ 145006.4 577781.7
J1RVN4

EXC-8 J1RVMO/ 145029.5 577715.2
J1RVN5

EXC-9 JIRVMl/ 145029.5 577741.8
J1RVN6 _____

EXC-10 J1RVM2/ 145029.5 577768.4 ICP metalsa, TPH, PAH, asbestos
J1RVN7 ___ __

EXC-1I1 J1RVM3/ 145029.5 577795.1
J1RVN8 ___ __

EXC-12 J1R'VM4/ 145052.6 577755.1
____________ J1RVN9

FS-1 J1RVMS/ 145012.0 577720.4
J1RVPO ______ ______

FS-2 J1RVM6/ 145054.9 577763.5
_______________ J1RXP1 ______ ______

Duplicate of J1RVL3/ 144960.3 577808.4
J1RVL2/J1RVM7 J1RVM8 _____ ________________

Equipment blank J1RVL1 NA NA ICP metals a

a The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium(total),
cobalt, copper, lead, manganese, magnesium, molybdenum, nickel, silver, selenium, vanadium, and zinc in the
analytical results package.

EXC = excavation (random, gridded sample) PAH =polycyclic aromatic hydrocarbons
FS = focused sample TPH =total petroleum hydrocarbons

HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma
NA = not applicable

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-3 70 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/LU Area as established in the
100-F/LU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the
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600-3 70 waste site against the CULs are shown in Tables 72 and 73 for the statistical and focused
sample results, respectively. Analytes that were detected in the samples above soil background levels
but are not considered COCs are reported in Table 74. The additional potential risk contributions
associated with the residual concentrations of these non-COC analytes are not significant.

Table 72. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-370 Excavation Statistical Verification Samples.

Statistical Soil CU S a (mg/kg)
CO eutb, Diec Protection of Do the Results

COCkg RespotsDre Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water ________

Arsenic 3.65 (<BG) 20 -- No

Lead 37.9 250 -- No

BAPTEC 0__0553__d 0.14 -- No

TPH -motor oil 9.35 2,000 2,000 No
a CULs obtained from EPA (2014).
b Values obtained from WCH (2014g), unless otherwise noted.

'Background values obtained from DOE-RL (2014).
d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons

Table 73. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-370 Excavation Focused Verification Samples.

MaxmumSoil CULs a (mglkg)
Maxmu Protection of Do the ResultsCOC Result bDirect Groundwater and Exceed CULs?(mg/kg) Exposure Surface Water

Arsenic 2.68 (<BG) 20 -- No

Lead 7.85 (<BG) 250 -- No

BAP TEC 0.0022__1_d 0.14 -- No

TPH - diesel range 6.59 2,000 2,000 No
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 14g), unless otherwise noted.

'Background values obtained from DOE-RL (2014).
dValue is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).

-- = No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons
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Table 74. Analytes Detected Above Background at the 600-370 Waste Site
that are not Identified as Contaminants of Concern.

Cadmium Copper Molybdenum

Silver Vanadium Zinc

Benzo(a)anthracene a Benzo(b)fluoranthene a Benzo(g,h,i)perylene

Chrysene a Fluoranthene Pyrene
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

Evaluation of verification sampling results at the 600-370 waste site listed in Tables 72 and 73
demonstrate that all COCs were quantified below the applicable CULs. Evaluation of residual
concentrations of carcinogenic PAHs considers mixtures of these carcinogenic PAHs as a single
hazardous substance compared against the cleanup level established for benzo(a)pyrene. Concentrations
for each carcinogenic PAH are multiplied by a corresponding toxicity equivalency factor and then
summed to a total value, as shown in Appendix A.

Assessment of the residual risk for the 600-370 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup 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 1 0-6, and a
cumulative carcinogenic risk of less than 1 x 10 -5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 70 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 4.03 x 10- 7, which is less than the criterion of 1 X 10-5.

Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-370 waste site
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summar for Final Closure

The 600-3 70 waste site was remediated and has been evaluated against the criteria of the 1 00-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-370 waste site to Final Closed Out.

600-371 Waste Site - Segment 4 Chalky Material Area

Interim Action Summar

The 600-371 waste site consisted of multiple spots within one general area of white chalky substance

that resembled either grout or bentonite. The site was remediated on July 17 and 18, 2013.

FinalAction Evaluation of Additional 100-IU-2 & 100-JU-6 Waste Sites 55



Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

The approximate depth of the 600-371 excavation was 0.6 mn (2 ft) bgs. Verification sampling was
performed on July 23, 2013, as summarized in Table 75. Additional information is available in the
Remaining Sites Verification Package for the 600-3 71, Segment 4 Chalky Material Area Waste Site
(WCH 2014h).

Table 75. Sample Summary Table for the 600-371 Waste Site.

Sample Location HEIS Number Sample Analysis

600-3 71, southeast quadrant J I RVJ7
600-3 71, northeast quadrant J I RVJ9
600-371 1, southwest quadrant J1RVKO ICP metals, mercury, SVOCs
600-371, northwest quadrant JlRVKI
Duplicate of J1IRVJ7 J1RVJ8 ______________

LEquipment blank J1RVJ6 ICP metals a mercury
a Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium,

boron, cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel,
selenium, silver, vanadium, and zinc in the analytical results package.

HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma
SVOC = semnivolatile organic compound

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-371 waste site achieve the
applicable CULs developed to support unrestricted land use for the 1 00-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-37 1
waste site against the CULs are shown in Table 76 for the focused sample results. Boron was detected
in the samples above soil background levels but is not considered a COC. The additional potential risk
contributions associated with the residual concentrations of boron, a non-COC analyte, are not
significant.

Table 76. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-371 Excavation Focused Verification Samples.

MaximumSoil CULs a(mg/kg)
Maxmu Protection of Do the Results

COC Result bDirect Groundwater and Exceed CUbs?
(mg/kg) Exposure Surface Water ________

Arsenic 4.17 (<BG) 20 -- No

Lead 8.16 (<BG) 250 -- No
a CULs obtained from EPA (2014).
bValues obtained from wcu (2014h), unless otherwise noted.

Background values obtained from DOE-RL (2014).
-- = No CUL / not applicable

BG = background
COC = contaminant of concemn
CUL = cleanup level
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Evaluation of verification sampling results at the 600-371 waste site listed in Table 76 demonstrates that
all COCs were quantified below the applicable CULs.

For the 600-371 waste site, none of the detected COCs qualified for the calculation of the hazard
quotient and excess carcinogenic risk values for direct contact; therefore, the calculation was not
performed for COCs. The 600-371 waste site meets the nonradionuclide risk requirements under the
unrestricted land use scenario.

Summary for Final Closure

The 600-3 71 waste site was remediated and has been evaluated against the criteria of the 1 00-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and therefore supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-37 1 waste site to Final Closed Out.

600-372 Waste Site - Segment 4 Oil Stains and Filter Areas

Interim Action Summar

The 600-372 waste site consisted of two areas that had discarded oil filters and were devoid of
vegetation. Remediation of the 600-3 72 waste site was performed on July 18 and September 10
and 11, 2013. The approximate depth of the 600-372 excavation was 0.6 m (2 ft) bgs. Verification
sampling was performed on July 23 and September 17, 2013, as summarized in Table 77. Additional
information is available in the Remaining Sites Verification Package for the 600-3 72, Segment 4 Oil
Stains and Filter Areas Waste Site (WCH 201 4i).

Table 77. Sample Summary Table for the 600-372 Waste Site.

Sample Location HEIS Number Sample Analysis

600-372:1 J1RVK3

600-372:2 JIT1 18 ICP metals, mercury, PAH, PCBs, TPH

Duplicate of J1RVK3 J1RVK4

Equipment blank J1RVK2 ICP metals a, mercury
a Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron,

cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium,
silver, vanadium, and zinc in the analytical results package.

HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma
PAH = polycyclic aromatic hydrocarbons
PCB = polychlorinated biphenyl
TPH = total petroleum hydrocarbons
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Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-372 waste site achieve the
applicable CULs developed to support unrestricted land use for the I100-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-372
waste site against the CULs are shown in Table 78 for the focused sample results. Analytes that were
detected in the samples above soil background levels but are not considered COCs are reported in Table
79. The additional potential risk contributions associated with the residual concentrations of these non-
COG analytes are not significant.

Table 78. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-372 Excavation Focused Verification Samples.

MaxmumSoil CULs '(mg/kg)
c Rsdb,,circ Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water ________

Arsenic 5.36 (<BG) 20 -- No

Lead 10 (<BG) 250 -- No

BAP TEC 0.00240 d 0.14 -- No

TPH -motor oil 1 18.1 2,000 2,000 No
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 141), unless otherwise noted.

'Background values obtained from DOE-RI (2014).
d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).

-- = No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC =toxic equivalency concentration
TPH = total petroleum hydrocarbons

Table 79. Analytes Detected Above Background at the 600-372 Waste Site
that are not Identified as Contaminants of Concern.

Silver B enzo(a)anthracene aBenzo(b)fluoranthenea

Benzo(g,h i)perylene Chrysene aFluoranthene

Pyrene
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

Evaluation of verification sampling results at the 600-372 waste site listed in Table 78 demonstrates that
all COCs were quantified below the applicable CULs. Evaluation of residual concentrations of
carcinogenic PAHs considers mixtures of these carcinogenic PAHs as a single hazardous substance
compared against the cleanup level established for benzo(a)pyrene. Concentrations for each
carcinogenic PAH are multiplied by a corresponding toxicity equivalency factor and then summed to a
total value, as shown in Appendix A.
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Assessment of the residual risk for the 600-372 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10-6, and a
cumulative carcinogenic risk of less than 1 x 10-5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 72 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than lXi 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 1.75 x 10-8. which is less than the criterion of I10-
Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-372 waste site
meets the nonradionuclide risk requirements under the unrestricted land use scenanio.

Summary for Final Closure

The 600-3 72 waste site was remediated and has been evaluated against the criteria of the 1 00-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-3 72 waste site to Final Closed Out.

600-373 Waste Site - Bare Ground and White Stain Area

Interim Action Summar

The 600-3 73 waste site consisted of a 28-in 2 (303-_ft 2 ) area devoid of vegetation and covered by a white
stain and crusted soil/grass debris. Remediation of the 600-3 73 waste site was performed on July 18 and
September 9 and 10, 2013. The approximate depth of the 600-373 excavation was 0.3 to 0.9 m (I to
3 ft) bgs. Verification sampling was performed on September 23, 2013, as summarized in Table 80.
Additional information is available in the Remaining Sites Verification Package for the 600-3 73,
Segment 4 Bare Ground and White Stain Area; and 600-3 74, Segment 4 Drum Remnant Area Waste
Sites (WCH 2014j).

Table 80. Sample Summary Table for the 600-373 Waste Site. (2 Pages)

Sample Location Numer Sample Analysis

600-373, Comp-1 J1RVK6 a ICP metals b, mercury, IPH, PAH,

600-373, Duplicate of J1RVK6 b J1RVK7 a and PCBs

600-373, Comp-1 JIRWO8 iCP metals b, mercury, TPH, PAH
600-373, Comp-2 JIRWO9 and PCBs
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Table 80. Sample Summary Table for the 600-373 Waste Site. (2 Pages)

Sample Location Numer Sample Analysis

Equipment blank (600-373) J1RVK5 ICP metals b mercury
a Arsenic, lead, and TPH were quantified above remedial action goals in samples J1RVK6 and J1RVK7.

Additional remediation was performed and replacement verification samples J1RWO8 and J1RWO9
were collected.

b Analysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron,
cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver,
vanadium, and zinc in the analytical results package.

HEIS = Hanford Environental Information System PCB = polychlorinated biphenyl
IC = ion chromatography SVOA= semnivolatile organic analysis
ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
PAH = polycyclic aromatic hydrocarbons

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-3 73 waste site achieve the
applicable CULs developed to support unrestricted land use for the I100-F/IU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-373
waste site against the CULs are shown in Table 81 for the focused sample results. Analytes that were
detected in the samples above soil background levels but that are not considered COCs are reported in
Table 82. The additional potential risk contributions associated with the residual concentrations of these
non-COC analytes are not significant.

Table 81. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-373 Excavation Focused Verification Samples.

Maximum Soil CULs2 (mg/kg)
co eutb~c Direct Protection of Do the Results

COCkg Resultr Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 65.7 20 -- No d

Lead 322 250 -- No d

BAPTEC 0.0187 e 0.14 -- No

TPH - diesel range 46.5 2,000 2,000 No
+ motor oilIIII
a CULs obtained from EPA (2014).
b Values obtained from WCH (20 14j), unless otherwise noted.
'Background values obtained from DOE-RL (2014).

d Elevated residual lead and arsenic have been determined to be the result of pre-Hanford pesticide use. Former
orchard areas and associated residual elevated lead and arsenic will be addressed separately from the 1 00-IU-2
Operable Unit.
e Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).

-- = No CUL / not applicable
BAP = benzo(a)pyrene
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPH = total petroleum hydrocarbons
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Table 82. Analytes Detected Above Background at the 600-373 Waste Site
that are not Identified as Contaminants of Concern.

Molybdenum -Silver Benzo(a)anthracene a

Benzo(b)fluoranthene aBenzo(g,h,i)perylene Chrysenea

Dibenz(a,h)anthracene a Fluoranthene Phenanthrene

Pyrene

Included in calculation of the benzo(a)pyrcne toxic equivalency concentration.

Evaluation of verification sampling results at the 600-373 waste site listed in Table 81 demonstrates that
all CO~s were quantified below the applicable CULs, with the exception of lead and arsenic. Residual
elevated lead and arsenic concentrations at the 600-3 73 site are associated with former pesticide usage at
pre-Hanford orchard areas. Such contamination will be addressed as part of the 100-OL-1I Operable
Unit, separate from the 600-373 waste site. Evaluation of residual concentrations of carcinogenic PAHs
considers mixtures of these carcinogenic PAHs as a single hazardous substance compared against the
cleanup level established for benzo(a)pyrene. Concentrations for each carcinogenic PAH are multiplied
by a corresponding toxicity equivalency factor and then summed to a total value, as shown in
Appendix A.

Assessment of the residual risk for the 600-373 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10- , and a
cumulative carcinogenic risk of less than 1 x 10-5 Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 73 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 1.37 x 10-7, which is less than the criterion of 1 X 10-5.
Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-373 waste site
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-373 waste site was remediated and has been evaluated against the criteria of the 100-F/IU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-373 waste site to Final Closed Out.
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600-374 Waste Site - Drum Remnant Area

Interim Action Summary

The 600-374 waste site consisted of an empty 208-L (55-gal) crushed drum surrounded by a small area
devoid of vegetation. Remediation of the 600-374 waste site was performned on September 18, 2013.
The approximate depth of the 600-374 excavation was 0.3 to 0.5 m (I to 1.5 ft) bgs. Verification
sampling was performed on September 23, 2013, as summarized in Table 83. Additional inform-ation is
available in the Remaining Sites Verification Package for the 600-3 73, Segment 4 Bare Ground and
White Stain Area; and 600-3 74, Segment 4 Drum Remnant Area Waste Sites (WCH 201 4j).

Table 83. Sample Summary Table for the 600-374 Waste Site.

Sample Location Numer Sample Analysis

600-374, Comnp-1 JITIVO ICP metals a, mercury, pesticides,

600-374, Duplicate of JlT1VO JITIVI IC anions, SVOA and PCBs

Equipment blank (600-374) JITIV2 ICP metals a, mercury
aAnalysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron,
cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver,
vanadium, and zinc in the analytical results package.

HEIS = Hanford Environmental Information System PCB =polychlorinated biphienyl
IC = ion chromatography SVOA= semnivolatile organic analysis
ICP = inductively coupled plasma

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-374 waste site achieve the
applicable CULs developed to support unrestricted land use for the I100-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-374
waste site against the CULs are shown in Table 84 for the focused sample results. Molybdenum was
detected in the samples above soil background levels but is not considered a COG. The additional
potential risk contributions associated with the residual concentrations of molybdenum, a non-COC
analyte, are not significant.

Evaluation of verification sampling results at the 600-374 waste site listed in Table 84 demonstrates that
all COCs were quantified below the applicable CULs.
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Table 84. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-374 Excavation Focused Verification Samples.

Maximum Soil CULs '(mg/kg
c RsUtb,c irc Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 4.89 (<BG) 20 -- No

Lead 6.49 (<BG) 250 -- No

Mercury 0.005 12 (<BG) 24 -- No
Nitrogen in Nitrite F 6.60 (KBG ) d 12,17 e1,436 eN

and Nitrate 182eN

aCULs obtaincd fromn EPA (2014).
b Values obtained fromn WCH (20 14j), unless otherwise noted.

'Background values obtained from DOE-RL (2014).
dMaximum of values for nitrogen in nitrate reported in WCH (20 14j) based on analyses by EPA Method 300.0

and EPA Method 353.2.
Nitrate-based CULs from EPA (2014) have been adjusted to a nitrogen-basis using a factor of 4.43.

-- = No CUL / not applicable
BG = background
COC =contaminant of concern
CUL = cleanup level
EPA = U.S. Environmental Protection Agency

Assessment of the residual risk for the 600-374 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup 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 1 0- , and a
cumulative carcinogenic risk of less than 1 x 10 -5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 74 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 x 0. The cumulative hazard quotient for COCs detected
above background is 1.53 x 10-3, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for CO~s detected above background is 0, which is less than the criterion of
1 X 10-5. Incremental risk contributions from constituents detected above background that are not
considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-374
waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-3 74 waste site was remediated and has been evaluated against the criteria of the I100-F/IU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-374 waste site to Final Closed Out.
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600-375 Waste Site - Drum Remnant Area

Interimr Action Summary

The 600-375 waste site consisted of five locations with stained soil and dry cell battery debris. The five
locations have been divided into subsites 600-375:1, 600-375:2, 600-375:3, 600-375:4, and 600-375:5.
Remediation of the 600-375 waste site was performed between August 8 and October 29, 2013. The
approximate depths of the excavations range from 0.3 to 0.7 m (I to 2.3 ft)bgs. Verification sampling
was performed between August 12 and October 29, 2013, as summarized in Table 85. Additional
information is available in the Remaining Sites Verification Package for the 600-3 75, Segment 4 Dry
Cell Battery Debris Area #1 Waste Site (WCH 20 14k).

Table 85. 600-375 Verification Sample Summary.

HEIS Washington State Plane
Sample Location Sample Sample Coordinates (in) Sample Analysis

Numbe Date Northing Easting
600-375:1 JlRWlO 8/12/2013 150161 577207 ICP metals a, mercury

Duplicate of 600-375:1 JIRWIl1 8/12/2013 150161 577207 ICP metals a, mercury
600-375:2 J1T1V7 9/24/2013 148913 576719 ICP mnetalsa, mercury
600-375:3a J1IT483 10/29/2013 147357 576956 ICP metals a, mercury
600-375:3b JIT484 10/29/2013 147367 576951 ICP metals', mercury

600-375:4 J1IT293 9/30/2013 147102 576266 ICP metals'a mercury

600-375:5 J1T1V8 9/24/2013 148492 576155 JCP mnetals'a mercury

Equipment blank JI1RW 12 8/12/2013 NA NA ICP metals a, mercury

aThe expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium(total),
cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results
package.

1-EIS = Hanford Environmental Information System
ICP = inductively coupled plasmna
NA = not applicable

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-375 waste site achieve the
applicable CULs developed to support unrestricted land use for the I100-F/1U Area as established in the
I100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-375
waste site against the CULs are shown in Table 86 for the focused sample results. Analytes that were
detected in the samples above soil background levels but that are not considered COCs are reported in
Table 87. The additional potential risk contributions associated with the residual concentrations of these
non-COC analytes are not significant.
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Table 86. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-375 Excavation Focused Verification Samples.

Maximum Soil CUbs ' (mg/kg)
co eutb" irc Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 4.50 (<BC) 20 -- No

Lead 13.0 250 -- No

Mercury 0.203 24 -- No
aCULs obtained from EPA (2014).
hValues obtained from WCH (20 14k), unless otherwise noted.
Background values obtained from DOE-RL (2014).

-- = No CUL / not applicable
BG = background
COC =contaminant of concern
CUL = cleanup level

Table 87. Analytes Detected Above Background at the 600-375 Waste Site
that are not Identified as Contaminants of Concern.

Cadmium Manganese Molybdenumn

Silver Zinc

Evaluation of verification sampling results at the 600-3 75 waste site listed in Table 86 demonstrates all
COCs were quantified below the applicable CULs.

Assessment of the residual risk for the 600-375 waste site is detenmined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10-6, and a
cumulative carcinogenic risk of less than 1 x 10- . Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 75 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 8.46 x 10-3, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for COCs detected above background is 0, which is less than the criterion of
1 X 105 Incremental risk contributions from constituents detected above background that are not
considered CO~s are not significant relative to the threshold cumulative criteria. Therefore, the
600-375 waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Sumnmary for Final Closure

The 600-375 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 mn [ 15 ft] bgs);
therefore , institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
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waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-375 waste site to Final Closed Out.

600-376 Waste Site - Stained Soil Area #2

Interim Action Summary

The 600-376 waste site consisted of two subsites (600-376:1 and 600-376:2) that included stained soil
areas and patches of bare ground. Remediation of the 600-3 76 waste site was performed between
September 16 and 23, 2013. The final excavation depth for the 600-376:1 and 600-376:2 subsite was
0.6 m (2 ft) and 1 m (3.3 ft), respectively. Verification sampling was performed on September 17 and
24, 2013, as summarized in Table 88. Additional information is available in the Remaining Sites
Verification Package for the 600-3 76, Segment 4 Stained Soil Area #2 (WCH 20141).

Table 88. Verification Sample Summary for the 600-376:1 and
600-376:2 Composite Samples.

HEIS Sample Washington State Sample
Sample Location Number Date Plane Coordinate Analysis

Locations (in) ______

600-3 76: 1, Comp- I JITJP5 9/17/2013 N 150178
Duplicate of J IT IP5 J1T1P6 9/17/2013 E 575917

600-376:2, Comp-l JlT1V3 9/24/2013 N 149545 IPmtl_________________________E 576268 IPmtl

60037:2,Cop-2JIIV4 9/4/213 N 149546 mercury
600-76:, Cop-2J1T14 924/2 13 E 576274

Equipment blank (600-376: 1) JITI P7 9/17/2013 NA

aAnalysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron,
cadmium, chromium (total), cobalt, copper, lead, manganese. molybdenum, nickel, selenium, silver,
vanadium, and zinc in the analytical results package.

HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma
NA = not applicable

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-376 waste site achieve the
applicable CULs developed to support unrestricted land use for the 100-F/LU Area as established in the
100-F/LU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-376:1
and 600-376:2 subsite against the CULs are shown in Tables 89 and 90 for the focused sample results,
respectively. Antimony and molybdenum were detected in the 600-376:1 subsite samples above soil
background levels but are not considered COCs. Chromium and molybdenum were detected in the 600-
376:2 subsite samples above soil background levels, but are not considered COCs. The additional
potential risk contributions associated with the residual concentrations of these non-COC analytes are
not significant.
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Table 89. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-376:1 Subsite Excavation Focused Verification Samples.

Maximum Soil C U Ls a (mg/kg)
CO eutb,c Diet Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 3.14 (<BG) 20 -- No

Lead 31.1 250 -- No

Mercury 0.0182 24 -- No
a CULs obtaincd from EPA (2014).
b Valucs obtained from WCH (20141), unless othcrwise noted.

Background values obtained fromn DOE-RL (2014).
=- No CUL / not applicable

BG = background
COC = contaminant of concern
CUL = cleanup level

Table 90. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-376:2 Subsite Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
CO eutb~c Diet Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/kg) Exposure Surface Water ________

Arsenic 3.74 (<BG) 20 -- No

Lead 78.6 250 -- No
a CULs obtained from EPA (2014).
b Values obtained from WCH (20141), unless otherwise noted.
cBackground valucs obtained from DOE-RL (2014).

-- - No CUL / not applicable
BG = background
COC = contaminant of concern
CUL = cleanup level

Evaluation of verification sampling results at the 600-376 waste site listed in Tables 89 and 90
demonstrate that all COCs were quantified below the applicable CULs.

Assessment of the residual risk for the 600-376 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup 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 I x 106 , and a
cumulative carcinogenic risk of less than 1 x 10-5 . Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels.

For the 600-376:1 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than I X 10- . The cumulative hazard quotient for COCs detected
above background is 7.58 x 10- , which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for CO~s detected above background is 0, which is less than the criterion of
1 X 10-5. Incremental risk contributions from constituents detected above background that are not
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considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the
600-376:1 subsite meets the nonradionuclide risk requirements under the unrestricted land use scenario.

For the 600-376:2 subsite, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10- . The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 0, which is less than the criterion of 1 x 10-5. Incremental
risk contributions from constituents detected above background that are not considered CO~s are not
significant relative to the threshold cumulative criteria. Therefore, the 600-376:2 subsite meets the
nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-376 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation. of the waste site did not extend into the deep zone soils (below 4.6 mn [ 15 ft] bgs);
therefore , institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-3 76 waste site to Final Closed Out.

600-377 Waste Site - Oil Stain and Filter Area #2

Interim Action Summary

The 600-377 waste site consisted of a 3-in 2 (32_ft2 ) area devoid of vegetation and containing multiple oil
filters. Remediation. of the 600-377 waste site was performed on December 16, 2013. The
600-377 waste site excavation area was approximately 8 mn2 (86 ft2), with the approximate depth of
0.3Gmi (1 ft) bgs. Verification sampling was performed on January 6, 2014, as summarized in Table 91.
Additional information is available in the Remaining Sites Verification Package for the 600-3 77,
Segment 4 Oil Stain and Filter Area #2 Waste Site (WCH 2014m).

Table 91. 600-377 Sample Summary.

HEIS Washington State Plane
Sample Location Sample Coordinates (in) Sample Analysis

Number Northing Easting

COMP-l JIT714 1285730 ICP metals a, mercury, PAIH,
-Duplicate of JlIT714 JIT715 1417524 PCBs, TPH
Equipment blank JIT716 NA NA ICP metalsa
a The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, c hromilumn(total),

cobalt, copper, lead, manganese, magnesium, molybdenum, nickel, silver, selenium, vanadium, and zinc in the
analytical results package.

HEIS = Hanford Environmental Information System PAH = polycyclic aromatic hydrocarbons
ICP =inductively coupled plasma PCB = polychlorinated biphenyl
NA = not applicable TPH = total petroleum hydrocarbons
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Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-377 waste site achieve the
applicable CULs developed to support unrestricted land use for the I100-F/lU Area as established in the
100-F/LU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-377
waste site against the CULs are shown in Table 92 for the focused sample results.

Table 92. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-377 Excavation Focused Verification Samples.

Maximum Soil CULs '(mg/kg)
co eutb,, Direct Protection of Do the Results

COCkg Resultr Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 3.87 (<BG) 20 -- No

Lead 10.0 (<BG) 250 -- No

Aroclor-1260 0.0386 0.50 -- No

TPH - motor oil 22.8 2,000 2,000 No
aCULs obtained from EPA (2014).
bValues obtained from WCH (20 14m), unless otherwise noted.

Background values obtained from DOE-RL (2014).
-- = No CUL / not applicable

BG = background
COC =contamiunant of concern
CUL = cleanup level
IPH = total petroleum hydrocarbons

Evaluation of verification sampling results at the 600-3 77 waste site listed in Table 92 demonstrates that
all COCs were quantified below the applicable CULs.

Assessment of the residual risk for the 600-377 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10- , and a
cumulative carcinogenic risk of less than 1 x i0- . Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 77 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for COCs detected above background is 7.72 x 10-8, which is less than the criterion of 1 X 10- 5.
Therefore,) the 600-377 waste site meets the nonradionuclide risk requirements under the unrestricted
land use scenario.

Sumnmary for Final Closure

The 600-3 77 waste site was remediated and has been evaluated against the criteria of the I100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
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therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-377 waste site to Final Closed Out.

600-378 Waste Site - 506 Telephone Exchange Emergency Generator Building Underground Fuel
Storage Tank

Interim Action Summary

The 600-378 waste site consisted of a 379-L (100-gal) underground storage tank used to store fuel for
the 506 telephone exchange emergency generator building. Remediation of the 600-378 waste site was
performed on December 18, 2013, and January 8 and April 30, 2014. The final excavation depth was
approximately 2.2 m (7.2 ft) bgs. Verification sampling was performed on February 25 and
April 30, 2014, as summarized in Table 93. Additional information is available in the Remaining Sites
Verification Package for the 600-3 78, 506 Telephone Exchange Emergency Generator Building
Underground Fuel Storage Tank Waste Site (WCH 201 4n).

Table 93. 600-378 Sample Summary.

Samle HEIS Washington State Plane
Loation Sample Coordinates (in) Sample Analysis

Loain Number Northing Fasting

FS-lI J1ITDP6 138768.3 581235.5

FS-2 J1ITDP7 138768.3 581236.7
FS-3 J!TDP8 138770.1 581235.5 ICP metals', mercury, PAH, and TPH
FS-4 J1ITDP9 138766.7 581234.8

Duplicate b J1ITDRO 138768.3 581235.5
Equipment blank J1TDRl NA NA ICP metals a, mercury
a The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromi1umn(total),

cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results
package.

b One duplicate soil sample was collected at a location selected at the project analytical lead's discretion.

FS = focused sample PAH = polycyclic aromatic hydrocarbons
HEIS = Hanford Environmental Information System TPH = total petroleum hydrocarbons
ICP = inductively coupled plasma
NA = not applicable

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-3 78 waste site achieve the
applicable CULs developed to support unrestricted land use for the 100-F/lU Area as established in the
100-F/IU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-378
waste site against the CULs are shown in Table 94 for the focused sample results. Analytes that were
detected in the samples above soil background levels but are not considered COCs are reported in
Table 95. The additional potential risk contributions associated with the residual concentrations of these
non-COC analytes are not significant.
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Table 94. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-378 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
COC Result b,, Direct Protection of Do the Results

(mg/g) xpoure Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 4.86 (<BG) 20 -- No

Lead 11.9 250 -- No

BAP TEC 0.117___d 0.14 -- No

TPH - motor oil 31.-2 2,000 2,000 No
aCULs obtained from EPA (2014).

b Values obtained from WCH (20 14n), unless otherwise noted.
cBackground values obtained fromn DOE-RL (2014).

d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable
BAP = benzo(a)pyrene
BG =background
COC = contaminant of concern
CUL = cleanup level
TEC =toxic equivalency concentration
TPI- = total petroleumn hydrocarbons

Table 95. Analytes Detected Above Background at the 600-378 Waste Site
that are not Identified as Contaminants of Concern.

Antimony Boron Cadmium

Silver Zinc Anthracene

Benzo(a)anthracene aBenzo(b)fluoranthene Benzo(g,h,i )perylene

Benzo(k)fluoranthene aChrysene aDibenz(ah)anthracenea

Fluoranthene Phenanthrene Pyrene

a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

Evaluation of verification sampling results at the 600-378 waste site listed in Table 94 demonstrates that
all COCs were quantified below the applicable CULs. Evaluation of residual concentrations of
carcinogenic PAHs considers mixtures of these carcinogenic PAHs as a single hazardous substance
compared against the cleanup level established for benzo(a)pyrene. Concentrations for each
carcinogenic PAH are multiplied by a corresponding toxicity equivalency factor and then summed to a
total value, as shown in Appendix A.

Assessment of the residual risk for the 600-378 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup 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 1 0-6, and a
cumulative carcinogenic risk of less than I x 1 0-5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
600-3 78 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 X 10-6. The cumulative hazard quotient for COCs detected
above background is 0, which is less than the criterion of 1.0. The cumulative excess carcinogenic risk
value for CO~s detected above background is 8.52 x 10-7 , which is less than the criterion of l X 10-5.
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Incremental risk contributions from constituents detected above background that are not considered
COCs are not significant relative to the threshold cumulative criteria. Therefore, the 600-378 waste site
meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-378 waste site was remediated and has been evaluated against the criteria of the 100-F/IU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [ 15 ft] bgs);
therefore , institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-3 78 waste site to Final Closed Out.

600-379 Waste Site - Segment 4 Burn Area #1

Interim Action Summary

The 600-379 waste site consisted of a burn area with visible renants. Remediation of the
600-379 waste site was performed between December 18, 2013, and January 8, 2014. The final
excavation depth was approximately 0.6 mn (2 ft) bgs. Verification sampling was performed on
January 8, 2014, as summarized in Table 96. Additional information is available in the Remaining Sites
Verification Package for the 600-3 79, Segment 4 Burn Area #1 Waste Site (WCH 2014o).

Table 96. 600-379 Waste Site Sample Summary.

HEIS Washington State Plane
Sample Location Sample Sample Coordinates (in) Sample Analysis

Number Date Nrhn atn

COMP-1 JIT717 1/8/2014 140000.46 578653.76 JCP metals a, mercury,
______________TPH, PAH, and PCB

Duplicate of JIT717 JIT718 1/8/2014 140000.46 578653.76 ICP metals a, mercury,
____________I I_________ TPH, PAH, and PCB

Equipment blank JIT719 1/8/20 14 1 NA I NA ICP metals'a mercury

aThe expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium(total), cobalt,
copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results package.

HEIS = Hanford Environmental Informnation System PAH =polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma PCB = polychlorinated biphenyl
NA = not applicable TPH =total petroleum hydrocarbons

Final Action Data Evaluation

This section demonstrates that residual contaminant concentrations at the 600-379 waste site achieve the
applicable CULs developed to support unrestricted land use for the I100-F/lU Area as established in the
100-F/lU Area ROD (EPA 2014). Comparisons of the results for each COC detected at the 600-379
waste site against the CULs are shown in Table 97 for the focused sample results.
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Table 97. Comparison of Contaminant Concentrations to Cleanup Levels for
the 600-379 Excavation Focused Verification Samples.

Maximum Soil CULs a (mg/kg)
C eutb,,Drc Protection of Do the Results

COCkg ResultsDre Groundwater and Exceed CULs?
(mg/k) Expsure Surface Water

Arsenic 4.52 (<BG) 20 -- No

Lead 6.11 (<BG) 250 -- No

Mercury 0.0358 24 -- No

BAP TEC 0.00207 d 0.14 -- No

TPH - diesel range 21.2 2,000 2,000 No
+ motor oil

CULs obtained from EPA (2014).
b Values obtained from WCH (2014o), unless otherwise noted.
'Background values obtained from DOE-RL (2014).

d Value is the summed BAP TEC of all detected carcinogenic polycyclic aromatic hydrocarbons (Appendix A).
-- = No CUL / not applicable
BAP = benzo(a)pyrene
BG = background
COC = contaminant of concern
CUL = cleanup level
TEC = toxic equivalency concentration
TPI- = total petroleum hydrocarbons

Analytes that were detected in the samples above soil background levels but are not considered COCs
are reported in Table 98. The additional potential risk contributions associated with the residual
concentrations of these non-COG analytes are not significant.

Table 98. Analytes Detected Above Background at the 600-378 Waste Site
that are not Identified as Contaminants of Concern.

Antimony Benzo(b)fluoranthene aBenzo(g,h,i)perylene

Indeno( 1,2,3-cd)pyrene
a Included in calculation of the benzo(a)pyrene toxic equivalency concentration.

Evaluation of verification sampling results at the 600-379 waste site listed in Table 97 demonstrates that
all COCs were quantified below the applicable CULs. Evaluation of residual concentrations of
carcinogenic PAHs considers mixtures of these carcinogenic PAHs as a single hazardous substance
compared against the cleanup level established for benzo(a)pyrene. Concentrations for each
carcinogenic PAH are multiplied by a corresponding toxicity equivalency factor and then summed to a
total value, as shown in Appendix A.

Assessment of the residual risk for the 600-379 waste site is determined by calculation of the hazard
quotient and excess carcinogenic risk values for direct contact (Appendix A). Nonradionuclide risk
requirements for residential cleanup include an individual hazard quotient of less than 1.0, a cumulative
hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than 1 X 10-6, and a
cumulative carcinogenic risk of less than 1 x 10 -5. Risk values were not calculated for constituents that
were either not detected or were detected at concentrations below soil background levels. For the
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600-379 waste site, all individual hazard quotients were less than 1.0 and all individual excess
carcinogenic risk values were less than 1 x 10-6. The cumulative hazard quotient for COCs detected
above background is 1.49 x 10-3, which is less than the criterion of 1.0. The cumulative excess
carcinogenic risk value for COCs detected above background is 1.51 x 108 which is less than the
criterion of 1 x 10-5. Incremental risk contributions from constituents detected above background that
are not considered COCs are not significant relative to the threshold cumulative criteria. Therefore, the
600-379 waste site meets the nonradionuclide risk requirements under the unrestricted land use scenario.

Summary for Final Closure

The 600-379 waste site was remediated and has been evaluated against the criteria of the 100-F/lU Area
ROD (EPA 2014). Verification sampling results demonstrate that the site meets the CULs for direct
exposure and protection of groundwater and surface water, and, therefore, supports an unrestricted land
use. Remediation of the waste site did not extend into the deep zone soils (below 4.6 m [15 ft] bgs);
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone of this
waste site are not required. In accordance with this evaluation, the verification sampling results support
a reclassification of the 600-379 waste site to Final Closed Out.

REFERENCES:

DOE-RL, 2011, Tri-Party Agreement Handbook Management Procedures, RL-TPA-90-000 1, Rev. 2,
Guideline Number TPA-MP-14, "Maintenance of the Waste Information Data System (WIDS),"
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 2014, Remedial Investigation/Feasibility Study for the 1 00-FR-]1, 1 00-FR -2, 1 00-FR -3,
100-I U-2, and 100 IU-6 Operable Units, DOE/RL-2010-98, Rev. 0, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

EPA, 2014, Record of Decision, Hanford 100 Area Superfund Site, 1 00-FR-], 100 FR 2, 1 00-FR -3,
100-I U-2, and 100-IU-6 Operable Units, U.S. Environmental Protection Agency, Region 10,
Seattle, Washington.

WCH, 201 3a, Attachment Remaining Sites Verification Package for the 600-298, Stained Soil/Surface
Debris; 600-299, Surface Debris/Batteries; and 600-3 00, Miscellaneous Surface Debris Waste
Sites, 20 13-040, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 201 3b, Attachment Remaining Sites Verification Package for the 600-3 03, Vertical Pipes; and
600-321, Suspect Asbestos Containing Material and Debris, 2013-046, Rev. 0, Washington
Closure Hanford, Richland, Washington.

WCH, 20 f3c, Attachment Remaining Sites Verification Package for the 600-316, Dry Cell Batteries and
600-3 18, Wet Cell Batteries, 20 13-034, Rev. 0, Washington Closure Hanford,
Richland, Washington.

WCH, 201 3d, Attachment Remaining Sites Verification Package for the 600-320, Oil Stains Waste Site,
20 12-047, Rev. 1,I Washington Closure Hanford, Richland, Washington.
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WCH, 201 3e, Attachment Remaining Sites Verification Package for the 600-328, Lead Slag Waste Site,
20 13-054, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 201 4a, Attachment Remaining Sites Verification Package for the 600-279, Vegetation Free Area
Between White Bluffs and lOOF, 20 13-134, Rev. 0, Washington Closure Hanford,
Richland, Washington.

WCH, 201 4b, Attachment Remaining Sites Verification Package for the 600-293, White Bluffs Service
Station #1 Waste Site, 20 13-120, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 201 4c, Attachment Remaining Sites Verification Package for the 600-294, White Bluffs Service
Station #2 Waste Site, 2013-132, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 2014d, Attachment Remaining Sites Verification Package for the 600-3 0], White Bluffs Sanitary
Sewer Pipelines Waste Site, 20 13-129, Rev. 0, Washington Closure Hanford,
Richiand, Washington.

WCH, 201 4e, Attachment Remaining Sites Verification Package for the 600-356, Tar Deposit West Of
Susie Junction Waste Site, 20 14-053, Rev. 0, Washington Closure Hanford,
Richland, Washington.

WCH, 201 4f, Attachment Remaining Sites Verification Pack-age for the 600-3 68, Segment 4 Stained Soil
#1; and 600-3 69, Segment 4 Bare Ground and Crusted Soil Areas Waste Sites, 20 13-083, Rev. 0,
Washington Closure Hanford, Richland, Washington.

WCH, 201 4g, Attachment Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris
Area #1 Waste Site, 20 13-084, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 201 4h, Attachment Remaining Sites Verification Package for the 600-3 71, Segment 4 Chalky
Material Area Waste Site, 2013-085, Rev. 0, Washington Closure Hanford,
Richland, Washington.

WCH, 201 4i, Attachment Remaining Sites Verification Package for the 600-3 72, Segment 4 Oil Stains
and Filter Areas Waste Site, 2013-091, Rev. 0, Washington Closure Hanford,
Richland, Washington.

WCH, 201 4j, Attachment Remaining Sites Verification Package for the 600-3 73, Segment 4 Bare
Ground and White Stain Area; and 600-3 74, Segment 4 Drum Remnant Area Waste Sites,
20 13-086, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 2014k, Attachment Remaining Sites Verification Package for the 600-3 75, Segment 4 Dry Cell
Battery Debris Area #1 Waste Site, 20 13-092, Rev. 0, Washington Closure Hanford,
Richland, Washington.

WCH, 20141, Attachment Remaining Sites Verification Package for the 600-3 76, Segment 4 Stained Soil
Area #2, 2013-093, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 201 4m, Attachment Remaining Sites Verification Package for the 600-3 77, Segment 4 Oil Stain
and Filter Area #2 Waste Site, 2013-088, Rev. 0, Washington Closure Hanford,
Richland, Washington.
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WCH, 2014n, Attachment Remaining Sites Verification Package for the 600-3 78, 506 Telephone
Exchange Emergency Generator Building Underground Fuel Storage Tank Waste Site,
2014-05 1, Rev. 0, Washington Closure Hanford, Richland, Washington.

WCH, 201 4o, Attachment Remaining Sites Veriication Package for the 600-3 79, Segment 4 Burn Area
#1 Waste Site, 20 13-089, Rev. 0, Washington Closure Hanford, Richland, Washington.
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APPENDIX A

CALCULATIONS
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APPENDIX A

CALCULATIONS

The calculations in this appendix are kept in the active Washington Closure Hanford project
files and are available upon request. When the project is completed, the files will be stored in
a U.S. Department of Energy, Richland Operations Office repository. These calculations have
been prepared in accordance with ENG-1, Engineering Services, ENG-1-4.5, "Project
Calculations," Washington Closure Hanford, Richland, Washington. The following calculations
are provided in this appendix:

100-F/IU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk,
and Benzo(a)pyrene Toxic Equivalent Concentration Calculations,
O100F-CA-V0409, Rev. 0, Washington Closure Hanford,
Richland, Washington................................................................ A-3

DISCLAIMER FOR CALCULATIONS

The calculations provided in this appendix have been generated to document compliance with
established cleanup levels. These calculations should be used in conjunction with other
relevant documents.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 1 00-F/l U Closure Operations Job No. 14655

Area: 600 Area

Discipline: Environmental *Calculation No: 0100F-CA-V0409

Subject: 100-F/lU Final Closeout Evaluations - Hazard Quotient, Excess Risk, and Benzo(a)pyrene Toxic Equivalent
Concentration Calculations

Computer Program: Excel Program No: Excel 2010

The attached 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 Preliminary ElSuperseded ElVoided E

R6V. Shedt NdJmbers ng.7 idiinator to Checker- Revee~~Apoa Dat6

Cover =1- ______________________ _____

Summary =9 \A"

0 Attachment 1 =?WI 1. B. Berezovskiy J. M. Capron B. L. Vedder G. Wilknn L/l15
Attachment 2 = 11

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain caIc. No. from Document Control and Form from Intranet
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Washington Closure Hanford CALCULATION SI-EET
Originator: 1. B. BerezovskiyLI Date: 108/26115 Calc. No.: I0100F7-CA-V 409 Rev.: 0

Project: 100-F/lU Closure Werations I Job No: 1 14655 IChecked: IJ. M. Capron 6
-- Date: 108/26/15

Subject: 100-F/lU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and Sheet No. 1 of 9
Benzo(a)pyrene Toxic Equivalent Concentration Calculations

IPURPOSE:
2

3 Provide documentation to support evaluations for waste sites listed as requiring remove, treat, and
4 dispose (RTD) in the Record of Decision for the Hanford 100 Area Superfund Site, 1 00-FR-i1, 1 00-FR -2,
5 ]00-FR-3, 100-I U-2, and 100-IU-6 Operable Units (l00-FIUf Area ROD) (EPA 2014) where
6 remediation was completed under interim action decisions. The verification sampling data for these
7 waste sites were not included in remedial investigation/feasibility study (RIIFS) evaluations for
8 development of the 100-F/lU Area ROD due to concurrent timing of interim action remediation and
9 ROD development. This calculation brief provides calculations for direct contact hazard quotients

10 (HQs), excess carcinogenic risk values, and benzo(a)pyrene (BAP) toxic equivalent concentrations
1 I (TECs).
12

13 Nonradionuclide risk standards include the following criteria:
14

15 1) An HQ of <1.0 for all individual noncarcinogens
16 2) A cumulative HQ of <1.0 for noncarcinogens
17 3) An excess carcinogenic risk value of <1 x 10-6 for individual carcinogens
18 4) A cumulative excess carcinogenic risk value of <1 x 10- for carcinogens.
19
20 BAP TEC values are calculated for those waste sites/waste site groupings where multiple carcinogenic
21 polycyclic aromatic hydrocarbons (PAHs) were detected. The calculated BAP TEC value is utsed in
22 comparison to cleanup levels and within the HQ and excess carcinogenic risk calculations to evaluate
23 carcinogenic PAH mixtures as a single substance with respect to risk evaluation requirements. The
24 PAHs potentially included within the BAP TEC are benzo(a)anthracene, BAP, benzo(b)fluoranthene,
25 benzo(k)fluroanthene, chrysene, dibenz(a,h)anthracene, and indeno( 1,2,3-cd)pyrene.
26

27 GIVEN/REFERENCES:
28

29 1) DOE-RL, 2014, Remedial InvestigationlFeasibility Study for the 100-FR-], 100-FR -2, 100-FR -3,
30 l00-IU-2, and 100 IU-6 Operable Units, DOE/RL-2010-98, Rev. 0, U.S. Department of Energy,
31 Richland Operations Office, Richland, Washington.
32

33 2) Ecology, 2007, WAC 173-340-708 (8), "Model Toxic Control Act - Cleanup" Washington
34 Administrative Code, November 2007 Revision.
35

36 3) EPA, 2014, Record of Decision, Hanford 100-Area Superfund Site, 100-FR-i, 100 FR 2, 100-FR-3,
37 100-IU-2, and 100-IU-6 Operable Units, September 2014, U.S. Environmental Protection Agency,
38 Region 10, Seattle, Washington.
39

40 4) WCH, 201 3a, Remaining Sites Verification Package for the 600-298, Stained Soil/Surface Debris;
41 600-299, Surfa~ce Debris/Batteries; and 600-300, Miscellaneous Surface Debris Waste Sites, RSVP-
42 20 13-040, Rev. 0, Washington Closure Hanford, Richland, Washington.
43

44 5) WCH, 201 3b, Remaining Sites Verification Package icr the 600-303, Vertical Pipes; and 600-321,
45 Suspect Asbestos Containing Material and Debris, RSVP-2013-046, Rev. 0, Washington Closure
46 Hanford, Richland, Washington.
47

Final Action Evaluation of~dditional I100-IU-2 & I100-IU-6 Waste Sites A-4



Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

Washington Closure Hanford _,r\_ CALCULATION SHEET
Originator: 1. B. BerezovskiyWI Date: 08/26/15 Calc. No.: OIOOF-CA-V0409 Rev.: 0

Project: 100-F/lU Closure ()'perations I Job No: I 14655 Checked: I J. MI. Capro Date: 1 08/26/15
Subject: I 00-F/lU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and SetN.2o

Benzo(a)pyrene Toxic Equivalent Concentration Calculations

1 6) WCH, 2013c, Remaining Sites Verification Package for the 600-316, Dry Cell Batteries; and 600-
2 318, Wet Cell Batteries, RSVP-2013-034, Rev. 0, Washington Closure Hanford, Richland,
3 Washington.
4
5 7) WCH, 2013d, Remaining Sites Verification Package for the 600-320, Oil Stains Waste Site, RSVP-
6 2012-047, Rev. 1, Washington Closure Hanford, Richland, Washington.
7
8 8) WCH, 201 3e, Remaining Sites Verification Package for the 600-328, Lead Slag Waste Site, RSVP-

9 2013-054, Rev. 0, Washington Closure Hanford, Richland, Washington.
10
11 9) WCH, 2014a, Remaining Sites Verification Package for the 600-2 79, Vegetation Free Area Between
12 White Bluffs and 100F, RSVP-2013-134, Rev. 0, Washington Closure Hanford, Richland,
13 Washington.
14
15 10) WCH, 2014b, Remaining Sites Verification Package for the 600-293, White Bluffs Service Station #1
16 Waste Site, RSVP-2013-120, Rev. 0, Washington Closure Hanford, Richland, Washington.
17
18 11) WCH, 2014c, Remaining Sites Verification Package for the 600-294, White Bluffs Service Station #2
19 Waste Site, RSVP-2013-132, Rev. 0, Washington Closure Hanford, Richland, Washington.
20
21 12) WCH, 2014d, Remaining Sites Verification Package for the 600-301, White Bluffs Sanitary Sewer
22 Pipelines Waste Site, RSVP-2013-129, Rev. 0, Washington Closure Hanford, Richland, Washington.
23
24 13) WCH, 2014e, Remaining Sites Verification Package for the 600-356, Tar Deposit West of Susie
25 Junction Waste Site, RSVP-2014-053, Rev. 0, Washington Closure Hanford, Richland, Washington.
26
27 14) WCH, 2014f, Remaining Sites Verification Package for the 600-368, Segment 4 Stained Soil #1 and
28 600-369, Segment 4 Bare Ground and Crusted Soil Areas Waste Sites, RSVP-2013-083, Rev. 0,
29 Washington Closure Hanford, Richland, Washington.
30
31 15) WCH, 2014g, Remaining Sites Verifcation Package for the 600-3 70, Segment 4 Debris Area #1
32 Waste Site, RSVP-2013-084, Rev. 0, Washington Closure Hanford, Richland, Washington.
33
34 16) WCH, 2014h, Remaining Sites Verifcation Package for the 600-3 71, Segment 4 Chalky Material
35 Area Waste Site, RSVP-2013-085, Rev. 0, Washington Closure Hanford, Richland, Washington.
36
37 17) WCH, 2014i, Remaining Sites Verification Package for the 600-3 72, Segment 4 Oil Stains and Filter
38 Areas Waste Site, RSVP-2013-091, Rev. 0, Washington Closure Hanford, Richland, Washington.
39
40 18) WCH, 2014j, Remaining Sites Verification Package for the 600-3 73, Segment 4 Bare Ground and
41 White Stain Area; and 600-3 74 Segment 4 Drum Remnant Area Waste Sites, RSVP-2013 -086, Rev.
42 0, Washington Closure Hanford, Richland, Washington.
43
44 19) WCH, 20 14k, Remaining Sites Verification Package for the 600-3 75, Segment 4 Dry Cell Battery
45 Debris Area #1 Waste Site, RSVP-2013-092, Rev. 0, Washington Closure Hanford, Richland,
46 Washington.
47
48 20) WCH, 20141, Remaining Sites Verification Package for the 600-3 76, Segment 4 Stained Soil Area
49 #2, RSVP-2013-093, Rev. 0, Washington Closure Hanford, Richland, Washington.
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Washington Closure Hanford f.(\, CALCULATION SHEET
Originator: 1. B. Berezovskiy L Date: 08/26/15 Calc. No . 0100F-CA-V0409 Rev.: 0

Project: 100-F/lU Closure Odperations IJob No: I14655 IChecked: I J. M. Capron Date: 08/26/15
Subject: 100-F/lU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and Sheet No. 3 of 9

Benzo(a)pyrene Toxic Equivalent Concentration Calculations

2 21) WCH, 2014m, Remaining Sites Verification Package for the 600-377, Segment 4 Oil Stain and
3 Filter Area #2, RSVP-2013-088, Rev. 0, Washington Closure Hanford, Richland, Washington.
4
5 22) WCH, 2014n, Remaining Sites Verification Package for the 600-3 78, 506 Telephone Exchange
6 Emergency Generator Building Underground Fuel Storage Tank, RSVP-2014-05 1, Rev. 0,
7 Washington Closure Hanford, Richland, Washington.
8
9 23) WCH, 2014o, Remaining Sites Verification Package for the 600-379, Segment 4 Burn Area #1

10' Waste Site, RSVP-201 3-089, Rev. 0, Washington Closure Hanford, Richland, Washington.
11
12

13 SOLUTION:
14

15 Hazard Quotient and Excess Carcinogenic Risk Calculations
16
17 The HQ and excess carcinogenic risk values are calculated by rearranging Equations 740-1 and 740-2
18 from WAC 173-340-740 (Ecology 2007), considering HQ and excess carcinogenic risk values other

6
19 than 1 and 1 x 10- , respectively, as shown in Tables 1 and 2.
2'0

Table 1. Single Contaminant Hazard Quotient Calculation for
Residential Land Use.

Rearranging Equation 740-1 of WAC 173-340 (2007), for variable HQ values:

HQ = (Concentration) *(SIR*AB I *EF*ED)/(RfD*ABW*UCF*AT)

HQ = (Concentration)/(RfD) *Daily Intake Factor

Variable Value Description

SIR 200 Soil ingestion rate (mg/day)

AB I I Gastrointestinal absorption fraction (unitless)

EF I Exposure frequency (unitless)

ED 6 Exposure duration (years)

ABW 16 Average body weight (kg)

UCF 1,000,000 Unit conversion factor (mg/kg)

AT 6 Averaging time (years)

RfD (Variable) Chemical -specific reference dose (mg/kg-day)

Daily Intake Factor 1.25E-05 per day

21
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Washington Closure Hantord _..\_ CALCULATION SH-EET
Originator: 1. B. Berezovskiy DWate: 108126115 1Calc. No.: IOIOOF-CA-V0409 Rev.: 0

Project: 100-F/lU Closure aperations IJob No: 1 14655 1 Checked: I J. M. Capro C Date: 08/26/15
Subject: 1 00-F/lU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and Sheet No. 4 of 9

Benzo(a)pyrene Toxic Equivalent Concentration Calculations

Table 2. Single Contaminant Excess Carcinogenic Risk Calculation for
Residential Land Use

Rearranging Equation 740-2 of WAC 173-340 (2007), for variable risk values:

Cancer Risk = (Concentration) *(CPF*SIR*AB 1 *ED*EF)/(ABW*AT*UCF)

Cancer Risk =(Concentration)* (CPF) *(Daily Intake Factor)

Variable Value Description

Chemical- specific carcinogenic potency factor
CPF (Variable) (kg-day/mg)

SIR 200 Soil ingestion rate (mg/day)

AB 1 I Gastrointestinal absorption fraction (unitless)

ED 6 Exposure duration (years)

EF 1 Exposure frequency (unitless)

ABW 16 Average body weight (kg)

AT 75 Averaging time (years)

UCF 1,000,000 Unit conversion factor (mg/kg)

Daily Intake Factor = 1.OOE-06 Iper day

2 1) Generate an HQ for each constituent with noncarcinogenic effects detected above background and
3 compare it to the individual HQ criterion of <1.0. Use the chemical- specific oral reference dose
4 values used for development of the 100-F/rn Area ROD (EPA 2014), as documented in the
5 Remedial Investigation/Feasibility Study for the 100-FR-i, 100-FR-2, 100-FR -3, 100-IU-2, and
6 100-IU-6 Operable Units (100-F/rn RI/FS) (DOE-RL 2014).
7
8 2) Sum the HQs and compare to the cumulative HQ criterion of <1.0.
9

10 3) Generate an excess carcinogenic risk value for each carcinogenic constituent detected above
11I background and compare it to the excess carcinogenic risk criterion of <1 x 10-6. Use the chemical-
12 specific carcinogenic potency factor values used for development of the 100-F/rn Area ROD (EPA
13 2014), as documented in the 100-F/rn RIlES (DOE-RL 2014).
14

15 4) Sum the excess carcinogenic risk values and compare to the cumulative carcinogenic risk criterion of
16 <1lxto
17

18 Benzo(a)pyrene Toxic Equivalency Concentration Calculations
19
20 For mixtures of carcinogenic PAHs, compliance with cleanup levels is determined by considering the
21 mixture as a single hazardous substance (BAP) in accordance with WAC 173-340-708 (2007). The
22 representative values for each carcinogenic PAH in the decision unit are first determined. Each value is
23 then multiplied by the corresponding toxicity equivalency factor shown in Table 3 to obtain the BAP
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Washington Closure Hanford CALCULATION SHEET
Originator: 1. B. BerezovskiL I Date: 08/26/15 Calc. No.: OIOOF-CA-V0409 Rev.: 0

Project: 100-F/lU Closure Operations I Job No: 14655 IChecked: IJ. M. Capon C Date: 08/26115
Subject: 100-F/lU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and Sheet No. 5 of 9

Benzo(a)pyrene Toxic Equivalent Concentration Calculations

1 TEC for that PAH. The individual TECs for the decision unit are then summed to obtain the
2 representative total BAP TEC for that decision unit.

Table 3. Toxic Equivalency Factors for Carcinogenic
Polycyclic Aromatic Hydrocarbons a

Polycyclic Aromatic Toxic Equivalency Factor
Hydrocarbon

Benzo(a)pyrene I

Benizo(a)anthracene 0.1

Benzo(b)fluoranthene 0.1

Benzo(k)tluoranthene 0.1

Chrysene 0.01

Dibenz(a,h)anthracene 0.1

Indeno(1,2,3-cd)pyrene 0.1

' From WAC 173-340-708 (2007), Table 708-2.

3
4 METHODOLOGY:
5

6 Hazard Quotient and Excess Carcinogenic Risk Calculations
7
8 The waste sites/waste site groupings evaluated are comprised of one or more decision units with one or
9 more corresponding verification data sets, as established in the previously approved interim

10 reclassification documentation for these sites (WCH 2013a-e, WCH 2014a-o). The appropriate
I11 representative values for each constituent were obtained from these documents without further
12 calculation. Only those constituents quantified above background are considered in HQ and excess
13 carcinogenic risk calculations. (The 100-F/fIU RI/FS included tasking to consider revised Hanford site-
14 specific background values for some metals; these revised values are considered within this evaluation.)
15 The HQ and excess carcinogenic risk calculations were performed considering contaminants of concern
16 (CO~s) and other constituents separately. These calculations are also summed for information purposes
17 to allow consideration of incremental risk contributions from constituents above background that are not
18 considered COCs.
19
20 An example of the HQ and excess carcinogenic risk calculations (using the 600-293 site) is presented
21 below:
22

23 1) To calculate the HQ, the maximum value for aroclor-1254 is 0.0970 mg/kg, multiplied by the daily

24 intake factor (1.25 x 105 per day) and divided by the reference dose (RfD) of 2.0 x 105 mg/kg-day,
25 resulting in an HQ of 6.06 x 10.2. Comparing this value, and all other individual values for the 600-
26 293 site calculation, to the requirement of <1.0, this criterion is met.
27
28 2) After the HQ calculation is completed for the appropriate COCs, the cumulative HQ is obtained by
29 summing, the individual values. To avoid errors due to intermediate rounding, the individual HQ
30 values prior to rounding are used for this calculation. The sum of the HQ values is 6.06 x 10-2 for
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Washington Closure Hanford CALCULATION SHEET
Originator: 1. B. Berezovskiy I Date: 08/26/I5 Caic. No.: OIOOF-CA-V0409 Rev.: 0

Project: 100-F/lU Closure dperations I Job No: j14655 IChecked: J . M. Capron C Date: 108/26/15
Subject: I100-F/lu Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and ' Sheet No. 6 of 9

Benzo(a)pyrene Toxic Equivalent Concentration Calculations

I the 600-293 waste site COCs only calculation. Comparing this value to the requirement of <1.0, this
2 criterion is met.
3
4 3) To calculate the excess cancer risk, the maximum value for aroclor- 1260, 0.247 mg/kg, is multiplied
5 by the daily intake factor (1.0 x 10.6 per day) and the cancer potency factor of 2.0 mg/kg-day, with a
6 resulting value of 4.94 x 10-7. Comparing this value, and all other individual values for the 600-293
7 waste site calculation, to the threshold of <1 x 10-6, this criterion is met.
8
9 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer

10 risk is obtained by summing the individual values. The sum of the cumulative cancer risk values is
11 6.88 x 107 for the 600-293 waste site calculation. Comparing this value to the requirement of

5
12 <1 x 10- , this criterion is met.
13
14 Benzo(a)pyrene Toxic Equivalency Concentration Calculations
15
16 The waste sites/waste site groupings evaluated are comprised of one or more decision units with one or
17 more corresponding verification data sets, as established in the previously approved interim
18 reclassification documentation for these sites (WCH 2013a-e, WCH 2014a-o). The appropriate
19 representative values for each constituent were obtained from these documents without further
20 calculation. A BAP TEC calculation is performed only for those decision units where non-BAP
21 carcinogenic PAHs were detected.
22
23 An example of the BAP TEC calculations (using the 600-298 site) is presented below:
24
25 1) To calculate the BAP TEC for chrysene, the maximum value for chrysene, 0.026 mg/kg, is
26 multiplied by the toxic equivalency factor for chrysene (0.0 1) from Table 3. The resulting BAP TEC
27 value for chrysene is 0.00026 mg/kg.
28
29 2) After BAP TEC values have been calculated for all individual carcinogenic PAH, the total BAP TEC
30 is calculated by summing the individual values. For the 600-298 waste site, the total BAP TEC
31 value is 0.032 mg/kg.
32
33

34 RESULTS:
35
36 Table 4 summarizes the results of the HQ and excess carcinogenic risk calculations for each waste site.
37 Table 5 summarizes the results of the BAP TEC calculations for waste site where non-BAP carcinogenic
38 PAl-s were detected. Attachments 1 and 2 present the individual waste site HQ/excess carcinogenic risk
39 and BAP TEC calculations, respectively.
40

41

42

43

44

45

46

47
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Washington Closure Hanford CALCULATION SHEET
Originator: 1. B. BerezovskiyU -- Date: 08/26/15 Calc. No.: 0O1OOF-CA-V0409 Rev.: 0

Project: 100-F/lU Closure'tiperations I Job No: I14655 Checked: J . M. Capron C- Date: I08/26/15
Subject: I100-F/lU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and Sheet No. 7 of 9

Benzo(a)pyrene Toxic Equivalent Concentration Calculations

I Table 4. Summary of Hazard Quotient and Excess Carcinogenic Risk Calculations.

2 COCs Non-COCs
3 at St ndvdalCrmuaie niid urnmulative I ndvdalmrmulative Individual Cumnmulative

3 W aste Sit vniadalCm ua e C ancer Risk Cancer Risk Individua Cu m maua e C ancer Risk Cancer Risk

< 1 x 10.6? Value <1 i 10.6?) Value
5 600-279 Yes 0.OOE+O0 Yes 3.57E-07 Yes 3.22E-05 Yes 0.OOE+00

6 600-293 Yes 6.06E-02 Yes 6.88E-07 Yes 1.23E-03 Yes 8.84E-09
7 600-294 Yes 9.58E-04 Yes 1 .27E-08 Yes 6.94E-02 Yes 0.OOE+00

600-298 Yes 0.OOE±00 Yes 2.35E-07 Yes 2.05E-01 Yes 6.66E-09
8 600-299 Yes 1.13E-03 Yes 0.OOE+00 Yes 1.6612-01 Yes 0.OOE+00

9 600-300 Yes 6.67E-04 Yes 4.55E-07 Yes 1.94E-02 Yes 2.72E-09
600-301 Yes 9.88E-04 Yes O.OOE+00 Yes 9.OOE-02 Yes 4.83E-09

10 600-303 Yes 0.OO11+00 Yes O.OOE+O0 Yes 1.53E-02 Yes 0.OOE+00
11 600-316 Yes 3.17E-03 Yes 0.OOE+O0 Yes 1.79E-01 Yes 0.OOE+00

12 600-318 Yes 0.OOE+00 Yes 0.OOE+00 Yes 1.07E-01 Yes 0.OOE+00

13 600-320:1 Yes 0.OOE+00 Yes 8.96E-07 Yes 4.33E-04 Yes 0.OOE+00
13 600-320:2 Yes 0.OOE+0O Yes 0.OOE+O0 Yes 0.OOE+0O Yes 0.OOE+00

14 600-320:3 Yes 0.OOE+0O No 1.08E-06 Yes 2.71 E-04 Yes 0.OOE+00

15 600-320:4 Yes 0.OOE+00 Yes O.OOE+00 Yes 0.OOE+00 Yes 0.GOE+00

16 600-320:5 Yes 0.OOE+00 Yes 0.OOE+00 Yes 0.OOE+00 Yes 0.OOE+00
600-320:6 Yes 0.OOE+0O Yes 0.OOE+O0 Yes 2.22E-02 Yes O.OOE+0

17 600-320:7 Yes 0. OOE+0O Yes 1.0511-07 Yes 1.80E-05 Yes 0.OOE+00

1 8 600-320:8 Yes 0.OOE+0O Yes 4.96E-07 Yes 3.49E-05 Yes 0.OOE+00

19 600-320:9 Yes 0.OOE+00 Yes 0.OOE+0O Yes 1.25E-02 Yes O.QOEs-QO
600-321 NA NA NA NA NA NA NA NA

20 600-328 Yes 0.OOE+00 Yes 0.OOE+0O Yes 0.OOE+00 Yes 0.OOE+00

21 600-356 Yes o.OOE+0O Yes 1.82E-08 Yes 1.34E-03 Yes 0.OOE+00

22 600-368 Yes 9.63E-04 Yes O.OOE+O0 Yes 1.59E-02 Yes 0.OOE+0O
600-369:1 Yes 0.OOE+O0 Yes 0.OOE+00 Yes 0.OOE+00 Yes 0.OOE+00

23 600-369:2 Yes 0.OOE+QO Yes 7.30E-09 Yes 0.OOE+00 Yes 0.OOE-s00

24 600-369:3 Yes 0.OOE+00 Yes 0.OOE+00 Yes 1.67E-02 Yes 0.OOE+0

25 600-369:4 Yes o.OOE+00 Yes 1.34E-07 Yes 2.60E-05 Yes 0.OOE+00

26 600-369:5 Yes 0.OOE+00 Yes 5.98E-09 Yes 0.OOE+00 Yes 0.OOE+0O
26 600-369:6 Yes O.OOE+00 Yes O.OOE+00 Yes 0.OOE+O0 Yes O.OOE-s00

27 60G-369:7 Yes 0.OOE+0O Yes 0.OOE+OO Yes 0.OOE+00 Yes 0.OOE+00

28 600-369:8 Yes O.OOE+00 Yes 0.OOE+00 Yes 0.OOE+00 Yes 0. OOE+0

29 600-370 Yes 0.OoE+oO Yes 4.03E-07 Yes 2.74E-01 Yes 0.00E4-O0
29 600-371 Yes 0.OOE+00 Yes 0.OOE+00 Yes 2.91 E-04 Yes 0.OOE+00

30 600-372 Yes 0.OOE+00 Yes 1 .75E-08 Yes 7.73E-04 Yes 0.OOE+00

31 600-373 Yes 0.OOE+O0 Yes 1 .37E-07 Yes 2.23E-03 Yes 0.OOE+00

32 600-374 Yes 0.OOE+00 Yes 0.OOE+00 Yes 1 .53E-03 Yes 0.OOE+00
32 600-375 Yes 8.46E-03 Yes 0.OOE+00 Yes 2,44E-01 Yes 0.OOE+00

33 600-376:1 Yes 7.58E-04 Yes 0.OOE+00 Yes 9.97E-02 Yes 0.OOE+0O
34 600-376:2 Yes 0.OOE+00 Yes 0.OOE+00 Yes 1.80E-03 Yes 0.OOE+00

35 600-377 Yes 0.OOE+00 Yes 7.72E-08 Yes 0.OOE+OO Yes 0.OOE+00
600-378 Yes 0.OOE+00 Yes 8.52E-07 Yes 1. 14E-01 Yes 0.OOE+0O

36 600-379 T Y es 1.49E-03 Yes 1.51 E-08 Yes 5.75E-02 Yes 0.OOE+00
37 NA = not applicable

38

39
40

41

42

43

44
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Washington Closure Hanford ,, CALCULATION SHEET
Originator: 1. B. Berezovskiy Date: 08/26/15 Calc. No.: 0 10OF-CA-V0409 Rev.: 0O

Project: I 00-F/lU Closure Operations IJob No: I14655 IChecked: IJ. M. Capron I ~ Date: I08/26/15
Subject: I100-F/lU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and ' Sheet No. 8 of 9

Benzo(a)pyrene Toxic Equivalent Concentration Calculations

Table 5. Summary of Benzo(a)pyrene Toxic Equivalent Concentration Calculations.

2 Waste Site Data Set BAP TEC (mg/kg)
600-279 Statistical 0.049

360G-293 NA NA
4 600-294 Statistical 0.00150
5 600-294 Focused 0.00174
6 600-298 Focused 0.032
7 600-299 NA NA
8 600-300 Focused 0.060
9 600-301 NA NA

10 60G-303 NA NA
11 600-316 NA NA

12 600-318 NA NA

13 60G-320:1 Focused 0.12
600-320:2 NA NA

14 60G-320:3 Statistical 0.148
15 60G-320:3 Focused 0.014
16 600-320:4 NA NA
17 600-320:5 NA NA
18 600-320:6 NA NA
19 600-320:7 Focused 0.014
20 600-320:8 Statistical 0.068
21 60G-320:9 NA NA
22 600-321 NA NA
23 600-328 NA NA
24 600-356 Statistical 0.00250

25600-368 NA NA
25600-369:1 NA NA

26 600-369:2 Focused 0.0010
27 600-369:3 Statistical 0.125
28 600-369:4 Focused 0.018
29 60G-369:5 Statistical 0.00082
30 600-369:6 NA NA
31 600-369:7 NA NA
32 60G-369:8 NA NA
33 600-370 Statistical 0.0553
34 60G-370 Focused 0.0022
35 600-371 NA NA

36 600-372 Focused 0.0024
37600-373 Focused 0.01 87

38600-374 NA NA
38600-375 NA NA
39600-376:1 NA NA

40 600-376:2 NA NA
41 600-377 NA NA
42 600-378 Focused 0.117
43 600-379 Focused 0.00207
44 BAP = benzo(a)pyrene
45 NA= not applicable
46 TEC = toudc equivalent concentration
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Washington Closure Hanford , CALCULATION SHEET
Originator: 1. B. BerezovskiyU I Date: 08/26/15 Calc. No.: OIOOF-CA-V0409 Rev. 0

Project: 100-F/lU Closure Cfp-erations IJob No:. 14655 IChecked: IJ. M. Capro ~~ Date: 1 08/26/15
Subject: 100-F/lU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and Sheet No. 9 of 9

Benzo(a)pyrene Toxic Equivalent Concentration Calculations

1CONCLUSION:
2

3 The HQ and excess carcinogenic risk calculations presented demonstrate that these waste sites meet the
4 individual contaminant and cumulative risk requirements. The calculated BAP TEC values are used in
5 the direct contact hazard quotients and excess carcinogenic risk calculations, as applicable. The direct
6 contact hazard quotients, excess carcinogenic risk, and BAP TEC calculations are for use in the final
7 closeout documentation for these waste sites.
8

9
10
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Direct Contact Hazard Quotient and Excess Cancer Risk

Table 1-1. Direct Contact HIQ and Excess Carcinogenic Risk for 600-279 Waste Site.
S tatistical

or
CO Cs Maximum Oral Reference Oral Carcinogenic Excess

Value" Dose (RfD) b Hazard Poec atrb Carcinogenic

___________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day) Risk
Arsenic' 13.9 3.0011-04 1- .5011+00 _2

Lead d 28.3 -----

BAP equivalence concentration 0.0489 -- 7.3013+00 3.57E-07
COCs Cumulatite Hazard Quotient: O.00OO ___________

JCOCs Cwrnulathe Excess Carcinogenic Risk: 3.5________ ______ a7E-07

Non-COCs Maxoru Oral Reference Oral Carcinogenic Excess

IValuea Dose (RID) b Hazard Potency Factor b Cardinogenic
__________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)'l Risk

Inorganics____________________

Fluoride 6.95 6.0013-02 1.45E-03 _________

Sulfate Jj6080 - I -

S emivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons_____

Benzo(a)anthracene f0.0336 7.30E-01 .

Benzo(b)fluoranthene f0.0406 - 7.30E-01 J2
Benzo(k)fluoranthene f0.0155 -- 7.30E-01 J2
Chrysene' 0.0346 - 7.30E-02 J
Fluoranthene 0.0438 4.OOE-02 1 .37E-05- -

Pyrene 0.0445 3.OOE-02 1 .85E-05 --

Non-COCs Cumnulati'i Hazard Quotient: 3.22&.05 __________

Non-COCs Cumulatite Excess Carcinogenic Risk: 0 .00E+-OO

ITotal Cumulatite Hazard Quotient: I3.22F,05
ITotal Cumnulatiw Excess Cancer Risk: 3.57F,07
a =FromWCH (2014a). Analytes quantified below background values listed in Table G-13 of the

100-F/IU RIIFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained fromTable G-12 of the 100-F/ll.JRI/FS (DOE-RL 2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not performed for arsenic.
d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
e = From Table 2-I. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
f= Included in BAP equivalence concentration.

--- no value / not applicable
BAP = benzo(a)pyrene

COC = contsminant of concern
PAH = polycyclic aromatic hydrocarbon

Attachment: 1 eet No. 1 of 35
Originator: . B. erezovsk'yi~ Date 8/3/15
Checked: Ca ron Date 8/3/15

Caic. No. 010QF-CA-V04t9 Rev. No. 0
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-2. Direct Contact HQ and Excess Carcinogenic Risk for 600-293 Waste Site.
Maximum Oral Reference Oral Carcinogenic Exes

COCs Valuea Dose (RfD) b Hazard Potency Factor h Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayY1  Risk

Lead 14.3 --- -

PCB Aroclor 1254 0.0970 2.0013-05 6.06E-02 2.0013+00 1 .94E-07
PCB Aroclor 1260 0.247 - 2.O0E+00 4.94E-07

TPH-Dies el Range +Motor 00 d 86 --

COCs Cumnulatiw Hazard Quotient: 6.06&-02 ______

COCs Curnulatiwe Excess Carcinogenic Risk: 6.88&-07

Maxlimum. Oral Reference Oral Carcinogenic I Excess
Non-COCs Value8a Dose (RfD) b Hazard Potency Factor b Carcinogenic

(mg/kg) (mg~kg-day) Quotient (mg/kg-day)'1 Risk
Metals
M oly bdenumn 0.493 5.0013-03 1.23E-03 --

Pesticides and Polychlorinated Biphenyls

PCB Aroclor 12428 0.00442 - ~2.0013+00 8.84E-09
Non-COCs Cumulative Hazard Quotient: 1.23&.03

,Non-COCs Cumnulatie lExcess Carcinogenic Risk: 8.84&-09

ITotal Cumulatiw HazardQuotient: I6.19&-02
ITotal Cumulatiw Excess Cancer Risk: T6.97907
a =From WCH (2014b). Analytes quantified below background values listed in Table G-13 of the

l00-FIiU RI/PS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table G-12 of the 100-F/lU RI/FS (DOE-RL 2014).
c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
d =The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
e = Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: aroclor- 1242; surrogate: aroclor- 1260
--=no value / not applicable

COC =contaminant of concern
PCB =polychlorinated biphenyl
TPH =total petroleum hydrocarbons

Attachment: 1 Sheet No. 2 of 35
Originator: 1. B. Berezovskiv Date 8/3/15
Checked: J. M. Caoron Date 8/3/15
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-3. Direct Contct HQ and Excess Carcinogenic Risk for 600-294 Waste Site.
Statistical

or

COCs Maximum Oral Reference Oral Carcinogenic Ekcess
Value" Dose (RflD) b Hazard Potency Factor b Carcinogenic

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" Risk
Chromium (Hexavalent) 0.230 3.0013-03 9.58E-04 --

Leade 64.3 --- -

BAP equivalence concentration d 0.00174 -- 7.30E+00 1 .27E-08

TPH-Diesel Range+ Motor Oile 222 1 -- --

COCs Cumulatie Hazard Quotient: 95E0 _____ ___

COCs Cumulative Excess Carcinogenic Risk: 1.27E-08

S tatisticalI
orI

Non-COCa Maximum Oral Reference Oral Carcinogenic Excess

Valuea Dose (RID) b Hazard Poec atrb Carcinogenic
__________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)Y' Risk

Metals____________________

Antimony 2.17 [ 4.OOE-04 6.78E-02 --

Chromium (Total) 18.7 1 .50E+00 1_I.56E-04 --

Molybdenumi 0.538 5.OOE-03 1.35E-03- -

S emnivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons _______

Benzo(g,h,i)pery lene f 0.0277 3.0013-02 1.15E-05- -

lndeno(1,2,3-cd)pyrene
5  0.0174 - 7.30E,01

Mcthylnaphthalene, 2- 0.0263 4.00E-03 8.22E-05 --

Naphthalene 0.0203 2.0013-02 1 .27E-05---

Phenanthrcne f 0.0120 3.0011-01 5.OOE-07 --

Phenol 0.104 3.OOE-0l 4.33E-06---
Non-COCa Cumulaiwi Hazard Quotient: 6.94&02

,Non-COCa Cum-ulatli Excess Carcinogenic Risk: O-00E4-00

ITotal Cumulative Hazard Quotient: I7.04&-02
ITotal Curmulatiw Excess Cancer Risk: T1.27&-08
a =From WCH (2014c). Analytes quantified below background values lis ted in Table G-13 of the

1 00-F/LU RIJFS (DOE-RL 2014) are not included in ris k calculations.

b =Values obtained fromnTable G- 12 of the 100-F/lU RIIFS (DOE-RL 2014).
c =Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
d =From Table 2-2. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
e =The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.

f =Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(gh,i)perylene; surrogate: pyrene
Contaminant: phenathrene; surrogate: anthr-acene.

g=Included in BAP equivalence concentration.
--- no value/I not applicable

BAP = bcnzo(a)pyrene

COC = contaminant of concern
PAH = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons

Attachment: 1 Sheet No. 3 of 35
Originator: 1. B. Berezovskiv Date 8/3/15
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-4. Direct Contact HQ and Excess Carcinogenic Risk for 600-298 Waste Site. (Page 1 of 2)
Maximum Oral Reference Oral Carcinogenic Excess

COSValue' Dose (RtD) b Hazard Potency Factor bCarcinogenic

________________(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" Risk

Arsenicc 18.3 3.00E-04 I- .50E+00

Lead d 13.5 -- --

B AP equivalence concentration 0.032 -- 7.30E+00 2.35E-07

TPH-Diesel Range Extended f 89 --

COCs Cumulati~e Hazard Quotient: __________ O.O00O _____ ___

COCs Cumulatise Excess Carcinogenic Risk: 2.35E-07

Maximum Oral Reference Oral Carcinogenic IExcess
No-OsValuea Dose (RID) b Hazard Poec Fco I Carcinogenic
__________________J(mg/kg) (mg/kg-day) Quotient (mg/kg-day)1 Risk

Metals _______________________ _________ ______

Antimony 0.70 4.OOE-04 2.1911-02 --

Chromium (Total) 125 1 .50E+00 1.04E-03 --

Copper 504 4.OOE-02 1.58E-01 --

Molybdenum 0.65 5.OOE-03 1.63F,03 -

Nickel 32.3 2.OOE-02 2.0213-02- -

Selenium 0.80 5.00E-03 -r 2.OOE-03- -

Attachment: 1 Sheet No. 4 of 35
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ATTACHMENT 1

Table 1-4. Direct Contact HQ and Excess Carcinogenic Risk for 600-298 Waste Site. (Page 2 of 2)
Maximum IOral Reference Oral Carcinogenic Ekcess

Non-COCs Value" Dose (RfD) b Hazard Potency Factor b Carcinogenic
(mg/kg) j (mg/kg-day) Quotient (mg/kg-day)Y' Risk

Semivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons _____

Acenaphthene 0.017 6.OOE-02 3.54E,06- -

Benzo(a)anthracene h 0.028 7.3013-010E-0h

Benzo(b)fluoranthene h 0.029 7.3013-010E-0h

Benzo(g~h,i)pery lene8 0.023 3.OOE-02 9.58E-06 --

Benzo(k)fluoranthene h 0.013 - 7.30E-01 -

Clxrysene h 0.026 - 7.30E-02 h

Fluoranthene 0.073 4.OOE-02 2.28E-05 -

Indeno(1,2,3-cd)pyrene h0.020 - 7.30E1-01 -- h

PhcnanthreneF 0.046 3.OOE-01 1.9213-06- -

Pyrene 0.054 3.OOE-02 2.25E,05 --

Pesticides and Polychlorinated Biphenyls ________

DDE, 4,4'- J0.0017 - -3.40E-01 5.78E-l10
DDT, 4,4'- 0.0029 5.OOE-04 7.2511-05 3.40E-01 9.86E-l10
Endosulfan (1, 11, sulfate) J0.00046 6.OOE-03 9.5813-07- j -

Heptachslor epoxide J0.00056 1.30E-05 5.38E-04 9. 1OE+00 5.10E-09
Non-COCs Cumullative H1azard Quotient: I 2.05E-01 _______________

Noss-COCs Cusnulaliw Excess Carcinogenic Risk: 66E0

ITotal Cumulatiw Hazard Quotient: I2.05&0O1
ITotal Cuamulative Excess Cancer Risk: I2.42E,07
a = From WCH (2013a). Analytes quantified below background values fisted in Table G-13 of the

100-F/lU RIIFS (DOE-RL 2014) are not included in risk calculations.

b =Values obtained from Table G-12 of the 100-F/LU RIIFS (DOE-RL2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not perfomred for arsenic.
d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
e = FromrTable 2-5. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
f =The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
g = Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: benzo)(g,h,i)pery lene; surrogate: pyrene
Contaminant: phenathrene; surrogate: anthracene.

h = Included in BAP equivalence concentration.
-- - no value / not applicable
BAP = benzo(a)pyrene

COG contaminant of concern
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
TPH =total petroleum hydrocarbons
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ATTACHMENT 1

Table 1-5. Direct Contact HQ and Excess Carcinogenic Risk for 600-299 Waste Site.
Maximum Oral Reference Oral Carcinogenic Exes

COCs Value' Dose (RID) b Hazard Poec atrbCarcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk

Lead~ 84 - ---

M ercury .07 3.OOE-04 1.13E-03 --

COCs Cumulatiw Hazard Quotient: 1.13E-03 ___

COCs Cwnulative Ekcess Carcinogenic Risk: I_____ ______ .0OE+00

Maximum Oral Reference Oral Carcinogenic Excess
Non-COCs Value' Dose (RID) b Hazard Potency Factor bCrioei

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk
Metals ________________ _________

Antimony 1.1 4.O0E-04 3.44E-02 --

Cadmium 3.0 1.0013-03 3.75E-02 --

Copper 33.2 4.OOE-02 1 .04E-02 --

Manganese 762 1.40E-01 6.80E-02- -

Molybdenum 0.60 5.OOE-03 1 .50E-03---
Zinc 340 3.OOE-0l 1.4211-02 --

Non-COCs a uulatise Hazard Quotient: 1.66E-01
Non-COCs Cumnulatiw Ekcess Carcinogenic Risk: 0.50OE+00O

ITotal Cumnulatie Hazard Quotient: I1.67E-01
ITotal Cumulative Excess Cancer Risk: O -. OO&OO
a=From WCH (20l3a). Analytes quantified below background values listed in Table 0-13 of the

100-F/lU RIIFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained fromnTable G-12 of the 100-F/lU RI/FS (DOE-RL2014).
c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
--=no value / not applicable

COG = contaminant of concern
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Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-6. Direct Contact HQ and Excess Carcinogenic Risk for 600-300 Waste Site. (Page 1 of 2).
Maximum Oral Reference Oral Carcinogenic Excess

CC auo Dose (P11)b Hzr Potency Fatrb Carcinogenic
____________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk

Arsenic' 28.6 3.OOE-04 1- .5013+00

Lead d 203 - ---

M ercury 0.016 3.OOE-04 6.67E-04 -- -

PCB Aroclor 1260 0.0097 -- 2.0011+00 t.94E-08

BAP equivalence concentration 0.05973. - - 7.3013+00 4.36E-07

TPH-Diesel Range Extendedf 130 - -

COCs Cumulatlie Hazard Quotient: 6.67E-04
COCs Cumulatlie Excess Carcinogenic Risk: 4.55E-07

Maximum Oral Reference Oral Carcinogenic Excess
Non-COCa ale Dose (Rffi) b Haz ard , Potency Factor b Crioei

__________________ J(igikg) (mg/kg-day) Quotient (mg/kg-day)" Risk
Metals _____ _________ _________________

Antimony 0.48 J 4.OOE-04 1.50E-02 --

Boron [4.3 2.OOE-01 2.69E-04J --

Zinc 70.7 J 3.OOE-01 J2.95E-03J --

Semnivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons ______

Acenaphthene 0.021 6.0013-02 4.38E-06 -

Anthracene 0.0049 3.OOE-01 2.04E-07 --

Benzo(a)anthracene h 0.0038 -- 7.30E-01 ______

Benzo(b)fluoranthene h 0.072 -- 7.30E-01 ______h_

Benzo(g~h,i)perylenes 0.025 3.OOE-02 1.04E-05 -

Benzo(k)fluoranthene h0.028 - 7.30E-01 ______h_

Chrysene" 0.055 - 7.3011-02

Dibenz~a,hlanthracene h 0.013 ---- 7.30E-01

Fluoranthene 0.17 4.OOE-02 5.3 1 E-05---
Fluorene 0.0086 4.OOE-02 2.69E-06 --

Indeno(1k2,3-cd)pyrene h 0.035 -- -- 7.3013-01 ______

Phenanthrene 9 0.066 3.0013-01 2.75E-06 -- -

Pyrene 0.16 3.OOE-02 6.6713-05 --
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-6. Direct Contact HQ and Excess Criogenic Risk for 600-300 Waste Site. (ae 2 of 2)
Maximum Oral Reference Oratl Carcinogenic Exces

Non-COCs Value2 Dose (RID) b Hazard Poec Fco I Carcinogenic
J(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk

Pesticides and Polychiorinated Biphenyls ____________

DD, 4,4%- 0.0011 } - 3.4013-01 3.7413-10
DDT, 4,4'- J0.0069 J 5.OOE-04 1.7313-04 3.40E3-01 2.35E-09
Endrin (and ketone, aldehyde) J 0.020 j 3.001E-04 8.33E-04- -

M ethoxychior J 0.0066 J 5 .OOE-03 1 .65E-05 --

Non-COCs Cumulative Hazard Quotient: 1.94E-02 ____________

rNon-COCs Cumulative E'ccess Carcinogenic Risk: 2.72E-09

Total Cuanulatie Hazard Quotient: I2.00&-02
Total Cunanlatiwe Excess Cancer Risk: 4.58E-07
a = From WCH (2013a). Analytes quantified below background values listed in Table G3-13 of the

100-F/lU RUFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table G-12 of the 100-F/lU RI/FS (DOE-Rb 2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not performed for arsenic.
d = I-ead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
e =From Table 2-4. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
f= The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
g =Toxicity data for these chemnicals are not available. Cleanup levels are based on surrogate chemnicals:

Contaminant: benzo(gh,i)pesylene; surrogate: pyrene
Contaminant: phenathrene; surrogate: anthracene.

h =Included in BAP equivalence concentration.
-- = no value /not applicable
BAP = benzo(a)pyrene

COC = contaminant of concern
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-7. Direct Contact HQ and Excess Carcinogenic Risk for 600-301 Waste Site.
Statistical or

Maximum Oral Reference Oral Carcinogenic Ecs
COCS Value' Dose (f)b Hazard Potency Factor b Carcinogenic

(mg/kg) (mg/kg-day) Quotient - (mg/kg-day)'l Risk
Ledc23.1 -- --

M ercury - 0.0237 3.0013-04 9.88E-04 --

TPH-Diesel Range + Motor Oil d 32 - --

COCs Cumulative Hzard Quotient: 9.88&-04
CEOCs Cumnulati-e Excess Carcinogenic Risk: ________ _____ ________ O.OOE*OO

Statistical or I
Maximum Oral Reference Oral Carcinogenic EcsNo-OsValue a Dose (RfD)' Hazard Potency Factor b Carcinogenic

(mg/kg) (mg/kg-day) Quotient (mgtkg-dsy)" Risk
Metals
Antimony J 0.353 4.OOE-04 1. 1OE-02 --

M oly bdenum J 0.607 5.0013-03 1.52E-03J - -

Nickel 26.3 2.00E-02 1 .64E-02 - -

Zinc J 1460 J 3.OOE-01 6.0811-02- -

Pesticides and Polychlorinated Biphenyls______
DDE, 4,4'- 0.0065 3.0E0 2.2 1 E-09
DDT, 4,4'-% 0.0077 5.OOE-04 1 .93E-04 341,1 26E0
Endrin (and kctone, aldehyde) 0.0036 3.0013-04 1 .50E-05I
Non-COCs Cumulative Hazard Quotient: 9.OOE-02 F48-0
Non-COCa Cumulative Excess Carcinogenic Risk: j48E0

jTotal Cumulative Hazard Quotient: I9.10&0O2
Total Cumulative Excess Cancer Risk: 4.83E-09
a = From WCH (2014d). Analytes quantified below background values listed in Table G3-13 of the

100-F/LU RI/FS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table G- 12 of the 100-F/LU RI/FS (DOE-RL 2014).
c = Lecad does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
d = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
-- = no value / not applicable
COC = contaminant of concern
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-8. Direct Contact HQ and Excess Carcinog enic Risk for 600-303 Waste Site.
Maximum Oral Reference Oral Carcinogenic Excess

COCsi Valueo Dose (RID) b Hazard Poec atrb Carcinogenic
J(mg/kg) (mg/kg-day) Quotient (mg/kg-dayjY Risk

Lead'j 16.2 - --

COCs Cumnulatiw Hazard Quotient: 0.OOE+00 ______ ___

COCs Cuinulatiwe Excess Carcinogenic Risk: 0.0040

Maximum Oral Reference Oral Carcinogenic I Excess
Non-COCs Value' Dose (RfD) b Hazard Poec atrb Carcinogenic

(mg/kg) (mg/kg-day) Quotient (mng/kg-dayj 1  Risk
Metals
Antimony 0.49 4.00E-04 1 .53E-02 T--
Non-COCs Curmlative Hazard Quotient: 1.53E-02
Non-COCs Cumunlative Excess Carcinogenic Risk: O.OOE+00

ITota Cumulatiie HazardQuotient: I1.53M~2
ITotal Ctumulatie Excess Cancer Risk: O.OOE+00
a = From WCH (2013b). Analytes quantified below background values listed in Table G-13 of the

100-F/RU RIIFS (DOE-RL 2014) are not included in risk calculations.
b =Values obtained from Table G-12 of the 100-F/I RI/FS (DOE-RL 2014).
c =Lead does not have a reference dose or cancerpotency factorbecause toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
--=no value/ not applicable

COC = contamninant of concern
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMIENT 1

Table 1-9. Direct Contact HQ and Excess Carcinogenic Risk for 600-316 Waste Site.
Maximum Oral Reference Oral Carcinogenic Excess

COCs Value' Dose (RID) " Hazard Poec atrb Carcinogenic
(mg/kg) -- (mg/kg-day) Quotient (mg/kg-dayY1I Risk

Arsenic' 6.6 3.0012-04 --2 1.50E+00 _____

Lead d 26.9 1 ----

Mercury 0.076 3.0013-04 3.1713-03 --

COCs Cumnulatiiwe Hazard Quotient: __________ 3.17&-03
COCs Cumulative Ekcess Carcinogenic Risk: O.00E+00O

Maximum Oral Reference rOral Carcinogenic Exes
Non-COCs Value' Dose (RfID) b Hazard PtnyFactr b Crioei

(mg/kg) j (mg/kg-day) Quotient (mg/kg-day)-' J Risk
Metals
Antimony 1.0 4.OOE-04 3.1313-02 -

Cadmium 3.0 l.OO0-03 3.75E-02 -

Manganese 887 1.4013-01 7.92E-02 -

Zinc 756 3.OOE-01 3.1512-02 -

,Noss-COCs Cuniulatiw Hazard Quotient: 1.79E-01
INon-COCs Cunsulatiie Excess Carcinogenic Risk: I .OOE+00

ITotal Cumnulatiw Hazard Quotient: I1.83&0O1
Total Cumnulati-e Excess Cancer Risk: IO.OOEi.OO
a = From WCH (2013c). Analytes quantified below background values listed in Table G13 of the

100-F/IU RIIFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table G-12 of the 100-F/LU RIIFS (DOE-RL 2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not performed for arsenic.
d = Lead does not have a reference dose orcancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
coc = contaminant of concern
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Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-10. Direct Contact HQ and Excess Carcinoenic Risk for 600-318 Waste Site.
Maximum Oral Reference Oral Carcinogenic Ekeess

cosValue a Dose (RfD) b Hazard Potency Factor bCarcinogenic

__________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)
1  Risk

Lac168 -----

COCs Cumulatiw Hazard Quotient: _ _____ O.O00O __________

COCs Cumulatie Ekcess Carcinogenic Risk:OOFO)

Maximum Oral Reference Oral Carcinogenic Ekcess
No-OsValueo Dose (RfD) b Hazard Potency Factor bCarcinogenic

____________________(mg/kg) (mg/kg-day) Quotient (mg/kg-dayY- Risk
Metals________________

Antimony 1.9 4.OOE-04 5.94E-02 --

Boron 4.0 2.OOE-01 2.50E-04- -

Copper 136 4.OOE-02 4.25E-02 --

Molybdenum 1.9 5.OOE-03 4.75E-03 --

,Non-COCs Ciumulative Hazard Quotient: 1.07E-01 __________

jNon-COCs Cunulaii Ekcess Carcinogenic Risk: 0.OOAO

ITotal Cumulathe Hazard Quotient: I1.07E-01
Total Cumulativie Excess Cancer Risk: O.00E4-OO

a =From WCH (2013c). Analytes quantified below background values listed in Table (G13 of the
100-F/lU RIIFS (DOE-RL 2014) are not included in risk calculations.

b = Values obtained fromTable G3-12 of the 100-F/IU RIIFS (DOE-RL 2014).
c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
coc contaminant of concern
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Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-11. Direct Contact HQ and Excess Carcignic Ris for 600-320:1 Subsite.
Maximum Oral Reference Oral Carcinogenic Excess

COCs Value' Dose (RfD) b Hazard Potency Factor b Carcinogenic
__________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)i Risk

BAP equivalence concentration' 0.123 - 7.30E+00 8.96E-07

TPH-Diesel Range Extended d20 - ---

COCs Cumuladii Hazard Quotient: _ ________ O.OOF*O ______

COCs Cumulatie Ekcess Carcinogenic Risk: 8.96E-07

Maimum JOral Reference Oral Carcinogenic I Excess
Non-COCs Value' Dose (lRtD) b Hazard PtnyFcob Carcinogei

j(mg/kg) (mg/kg-day) jQuotient (mgkg-dayY-' Risk
Metals_____________

Antimony 0.79 4.OOE-04 (2.47E-02- I -

Semnivolatile Organic Compounds, Including Polycydic Aromatic Hydrocarbons

Benzo(a)anthracene' 0.15 -- 7.30E-01

Benzo(b)fluoranthene c 0.11 - -7.30E-01

Benzo(g~h,i)pery lene f 0.092 3.OOE-02 3.83E-05 -

Benzo(k)fluoranthene' 0.040 -- 7.30E-01

Chrysenec 0.17 -- -- 7.30E-02
Fluoranthene 0.38 4.0013-02 1. 19E-04 --

Fluorene 0.043 4.00E-02 I1.34E-05 -

Indeno(1,2,3-cd)pyrene
5  0.060 - 7.30E-01

Phenanthrene f0.39 3.OOE-01 1 .63E-05 --

Pyrene 0.59 3.OOE-02 2.46E-04 --

Non-COCs Cumuladwi Hazard Quotient: 4.33E-04 __________

jNon-COCs Cuniulatiw Excess Carcinogenic Risk: 0 .OFO

Total Cumnulative Hazard Quotient: I4.33F,04 8.60ITotal Cumulatiw Excess Cancer Risk: 89E0
a =From WCH (2013d). Analytes quantified below background values listed in Table G- 13 of the

I 00-F/lU RI/FS (DOE-RL 2014) are not included in ris kcalculations.
b = Values obtained from Table G- 12 of the 100-F/lU RI/FS (DOE-RL 2014).
c = From Table 2-5. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
d = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.

e =Included in BAP equivalence concentration.
f =Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: benzo(gh,i)perylene; surrogate: pyrene
Contaminant: phenatbrene; surrogate: anthracene.

--- no value / not ap plicable
BAP = bcnzo(a)pyrene

COC = contaminant of concern
PAH = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-12. Direct Contact HQ and Excess Carcinogenic Risk for 600-320:2 Subsite.
Maximum Oral Reference Oral Carcinogenic Exes

COSValue" Dose (RID) b Hazard Potency Factor" Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayjY Risk

TPH-Diesel Range Extended c 1 5.5 - -

COCs Cumulative Hazard Quotient: O.OOE+00_____
COCs Cumaulative Excess Carcinogenic Risk: 0.OOE+00O

Total Cunmulative Hazard Quotient: IO.OEi-OO
ITotal Cumnulative Ecess Cancer Risk: O.OOE+00
a = From WCH (2013d). Analytes quantified below background values listed in Table (G13 of the

100-F/LU RU/FS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained froroTable (312 of the 100-F/LU RI/FS (DOE-RL 2014).
c = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
COG = contaminant of concern
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-13. Direct Contact HQ and Excess-Carc'n enic Risk for 600-320:3 Subsite.

Maximum Oral Reference Oral Carcinogenic Ecs
COCS Vle Dose (RD b Haad Potency Factor b Crioei

____________________ (mg/kg) - (mg/kg-day) Quotient (mg/kg-day)-' Risk

BAP equivalence concentration' 0.148 - I - 7.30E+i00 1.08E-06

TPH-Dies el Range Extended d310- I -- j -

COCs Cumaslaite Hazard Quotient: O.00OO ________
COCs Cminulatiiw Excess Carcinogenic Risk: 1 .08E-06

Statistical ori
Maximum Oral Reference Oral Carcinogenic ExcessNo-CI Valuea Dose (RID) b Hazard Poec atrb Carcinogenic

___________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk
Semnivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons _______

Benzo(a)anthracene * 1.3 - J 7.30E-01
Benzo(k)fluoranthenee 0.18 -- j -7.3013-01-:

Fluoranthene 0.69 4.0013-02 2. 16E-04 -- -

Naphithalene 0.089 2.OOE-02 5.56E-05 -- -

Non-COCs Cumulati-m Hazard Qusotient: 2.71E-04_ _________
Noes-COCs Cwnulati't Excess Carcinogenic Risk: 0.00E-O

Total Cumulati-m Hazard Quotient: I2.71&.04
Total Cumulatiw Excess Cancer Risk: 1.08E06
a = From WCH (2013d). Analytes quantified below background values listed in Table (G-13 of the

100-F/lU RIES (DOE-RL2014) are not included in risk calculations.
b = Values obtained from Table 11-12 of the 100-F/LU RI/ES (DOE-RL 2014).
c = From Table 2-6. Evaluation of the comrpliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
d = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
e = Included in BAP equivalence concentration.
-- = no value /not ap plicable
BAP =benzo(a)pyrene

coc = contaminant of concern
PAH =p otycy clic aromatic hy drocarbon
TPH = total petroleum hydrocarbons

Table 1-14. Direct Contact HQ and Excess Carcinogenic Risk for 600-320:4 Subsite.
Maximum Oral Reference Oral Carcinogenic Excess

COCa Value' Dose (RID) h Hazard PtnyFactor b Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayY-' Risk

TPH-Diesel Range Extended c 67 - --

COCs Cumnulatiwe Hazard Quotient: 0.OOE+00
COCa Curnulatiwe Excess Carcinogenic Risk: O.O0F14-00
a =FromWCH (2013d). Analytes quantified below background values listed in Table G3-13 of the

100-F/lU RI/FS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table G3-12 of the 100-F/lU RI/FS (DOE-RL 2014).
c =The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.

--- no value/ not applicable

COC = contaminant of concemn
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-15. Direct Contact HQ and Excess Carcinogenic Risk for 600-320:5 Subsite.
Maximum Oral Reference Oral Carcinogenic Excess

COCS Valuen Dose (RMl) b Hazard Potency Factor b Carcinogenic
(mg/kg) (mig/kg-day) Quotient (mg/kg-dayY-' Risk

TPH-Diesel Range Extended c 3.1- -- -

COCs Cumnulative Hazard Quotient: O.OOE+00)

COCs Ctumulatiwe Excess Carcinogenic Risk: O.OOE+00
a = From WCH (2013d). Analytes quantified below background values listed in Table (G-13 of the

100-F/lU RI/FS (DOE-RL 2014) are not included in risk calculations.
b =Values obtained from Table G3-12 of the 100-F/LU RIIFS (DOE-RL ,2014).
c =The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
-- = no value / not ap plicable

COC = contaminant of concern
TPH = total petroleum hydrocarbons

Table 1-16. Direct Contact HQ and Excess Carcinogenic Risk for 600-320:6 Subsite.

aximumu Oral Reference Oral Carcinogenic Excess
Non-COCs Value" Dose (RID) b Hazard Potency Factor Crioei

(mg/kg)] (mg/kg-day) Quotient (mg/kg-day)' Risk
Metals
Antimiony 0.71 4.OOE-04 2.22E-02- -

Non-COCs Cumiulative Hazard Quotient: 2.22E-02
Non-COCa Cumulative Excess Carcinogenic Risk: 0.00E+00O
a = From WCH (2013d). Analytes quantified below background values listed in Table Ci- 13 of the

100-F/IU RIIFS (DOE-RL 2014) are not included in ris k calculations.
b = Values obtained from Table G3-12 of the tOO-F/lU RI/FS (DOE-RL 2014).

--=no value / not ap plicable

COC = contaminant of concern
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Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-17. Direct Contct HQ and Excess Carcinogenic Risk for 600-320:7 Subsite.
Maximum Oral Refrence Oral Carcinogenic Excess

COCs Value' Dose (Ril)) b Hazard Potency Factor b Crioei

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" Risk
Arsenic' 18.2 3.0013-04 7l.50E+00

Lead~ 62.9 --- -

BAP equivalence concentration* 0,014 -- 7.30E+00 1.05&-07

TPH-Diesel Range Extended ~ 32 - --

COCs Cumulai~e Hazard Quotient: O.OOE+OO ______

COCs Cumulative Excess Carcinogenic Risk: 1.051(4)07

Maximum Oral Reference JOral Carcinogenic Ekcess
No-OsValue" Dose (JfD*) b Hazard Potency Factor Cacnoei

___________ (mng/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk
S emiwlatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons ________

Benzo(b)fluoranthene h0.022 - 7.30E-01l-

Benzo(g&b,i)peryleneg 0.02 3.OOE-02 1.33E-05 -

Benzo(k)fluoranthene h0.0089 -- 7.3012-01 h

Chrysene h 0.0073 - 7.30E-02 h

Fluoranthene 0.015 4.OOE-02 4.69E-06 -

Indeno(l,2,3-cd)pyreie h 0.032 - 7,30E-01 _h

Non-COCs Cumuladw~ Hazard Quotient: 1-80E-05 I__________

Non-COCa Cumnulatie Excess Carcinogenic Risk: 0.OOE*00

ITotal Cumulativ HazardQuotient: I 1.0E-5
ITotal Cumulative Excess Cancer Risk: 1.05F,07
a = From WCH (2013d). Analytes quantified below background values listed in Table G-13 of the

100-F/lU RI/FS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained fromTable G-12 of the 100-F/IU RI/FS (DOE-RL 2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not perforned for arsenic.
d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
e =From Table 2-8. Evaluation of the compliance of RAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
f = The risk associated with total petroleumbhydrocarbons does not contribute to the cumulative toxicity calculation.

g = Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo)(gh,i)perylene; surrogate: pyrene

h = Included in BAP equivalence concentration.
-- = no value /not ap plicable
BAP = benzo(a)pyrene

COC = contaminant of concern
PA H = p olycy clic aromat ic hy drocarbon
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-18. Direct Contact HQ and Excess Carcinogenic Risk for 600-320:8 Subsite.
Maximum Oral Reference Oral Carcinogenic Exes

COCs Value' Dose (RD " Hzrd Potency Facto Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-day' Risk

Arsenic' 57.5 3.00E-04 1- .50E+00
Lead' 142 ----

BAP equivalence concentration' 0.068 -- 7.3013+00 4.96E-07

TPH-Diesel Range Extended f 36-- -

COCs Curnulatie fHaad Quotient: 0.0OE+00 ______ ___

COCs Cumulative Exccess Carcinogenic Risk: 4.96E-07

Maximum Oral Reference Oral Carcinogenic Excess
Non-COCs Value' Dose (RID) b Hazard Poec Fco I Carcinogenic

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk
5 emnivlatile Organic Conmpounds, Including Polycydlic Aromatic Hydrocarbons
Benzo(a)anthracene h 0.023 - -7.3013-0l1

Benzo(b)fluoranthene h 0.060 -- 7.30E-01 -

Benzo(g&h,i)pery lene** 0.045 3.00E-02 1.88E-05 --

Benzo(k)fluoranthene h0.023 -- 7.30E-01

Chryseneh 0.026 - 7.30E-02 h

Fluoranthene 0.021 4.OOE-02 6.56E-06 --

lndeno(l,2,3-cd)pyrene h 0.051 - -7.30E-01

Phenanthrene' 0.021 3.001E-01 8.75E-07 --

Pyrene 0.021 3.00E-02 8.75E-06- -

Non-COCs Cumulative Hazard Quotient: 3.49E-05
Non-COCs Cumulative Exrcess Carcinogenic Risk: j .OOE+-00

jTotal Cumulative Hazard Quotient: I3A9E-0S
ITotal. Cumnulatiie Excess Cancer Risk: 4.96F,07
a = From WCH (2013d). Analytes quantified below background values listed in Table 013 of the

100-F/lIJ RIIFS (DOE-RL 2014) are not included in ris k calculations.
b = Values obtained from Table G- 12 of the 100-F/LU RI/FS (DOE-RL 2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not performed for arsenic.
d =Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

wish blood-lead levels rather than exposure levels ordaily intake.
e = From Table 2-9. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
f The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.

g = Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene
Contaminant: phenathrene; surrogate: anthracene.

h =Included in BAP equivalence concentration.
-- no value / not applicable

BAP = benzo(a)pyrene

COC = contamninant of concern
PAH = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons
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ATTACHMENT 1

Table 1-19. Direct Contct HQ and Excess Carcinogenic Risk for 600-320:9 Subsite.
Maximum Oral Reference Oral Carcinogenic Exes

COCs Value' Dose (RID) b Hazard Poecatrb Carcnogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayY' Risk

TPH-Dies el Range Extended c- 3.7-

COCs Cumulative Hazard Quotient: O.00E+-00 _____ ___

COCs Curnulative Excess Carcinogenic Risk: I____________ 0_______ .009FOO

Maximum Oral Reference IOral Carcinogenic Exes
Non-COCs Valuea Dose (RID) b Hazard Poec Fco I Carcinogenic

(mg/kg) (mig/kg-day) jQuotient (mg/kg-day)' j Risk
Metals
Antimony 0.40 4.OOE-04 1 .25E-02- -

Nois-COCs Cumulative Hazard Quotient: 1.25F,02
INon-COCs Cumulatiwe Excess Carcinogenic Risk: IO.O0E+00O

ITotal Cumulatiiw Hazard Quotient: I1.25EAO2 I
ITotal Cumulative Ekcess Cancer Risk: I0.OOF*OO
a =From WCH (2013d). Analytes quantified below background values listed in Table G- 13 of the

100-F/lU RI/FS (DOE-RL 2014) are not included in risk calculations.
b =Values obtained from Table G-12 of the 100-F/LU RIF5(DOE-RI.2014).
c =The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
-- = no valuc /not applicable
COC = contaminant of conccrn
TPH = total petroleum hy drocarbons

Table 1-20. Direct Contact HQ and Excess Carcinogenic Risk for 600-328 Waste Site.
Maximum Oral Reference Oral Carcinogenic Excess

COCs Value* Dose (RfD) b Hazard Potency Factor b Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayY-' Risk

Leade 17.5 - -- I -
COCa Cumuldatiie Hazard Quotient: 0.00E+00 11777
COCs Ctumulatiw Excess Carcinogenic Risk: II0.0E+0
a = From WCH (2013e). Analytes quantified below background values listed in Table G-13 of the

100-F/lU RIIFS (DOE-RI.2014) are not included in risk calculations.
b, = Values obtained from Table G-12 of the 100-F/LU RIIFS (DoE-RL.2014).
c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
-- = no value / not ap plicable

COC = contaminant ofcoer
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-21. Direct Contact HQ and Excess Carcinogenic Risk for 600-356 Waste Site.
Statistical Oral Reference Oral Carcinogenic Exes

cosValue' Dose (RID) b Hazard Potency Factor b Carcinogenic
_________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day' Risk

BAP equivalence concentration' 0.00250 -- 7.30E+00 1 .8213-08

TPH-Diesel Range + Motor Oild 36 -- I- -- --

COCs Cumulative Hazard Quotient: O.OOE+00 ______ ___

COCs Cumulative Excess Carcinogenic Risk: 1.82E-08

S tatistical, Oral Reference Oral Carcinoenic Excess
Non-COCs Value' Dose (RD b Hazard Potency Faco b acnoei

(mg/kg) j (mg/kg-day) Quotient (mg/kg-dayY-' Risk
Metals
Silver 0.533 5.OOE-03 1 .33E-03 -

S emivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons _____

Benzo(b)fluoranthene~ 0.0118 -- -- 7.3012-01
Benzo(gh~i)pery lenee 0.00474 3.0013-02 1,98E-06 -- -

Chry sene~ 0.00391 j -- -- 7.30E-02
Fluoranthene 0.00463 4.0013-02 1 .4513-06 --

Pyrene J 0.00549 f 3.00E-02 2.2913-06- -

Non-COCs Cumulative Hazard Quotient: 1.34&-03 __________

,Non-COCa Cumulatliw Excess Carcinogenic Risk: O.OO0E+OO

Total Cumulative Hazard Quotient: I1.34&-03
Total Cunulatie Excess Cancer Risk: 1 1.82&0O8
a = From WCH (20140). Analytes quantified below background values listed in Table (313 of the

100-F/lU RI/FS (DOE.RL 2014) are not included in risk calculations.
b = Values obtained from Table G3-12 of the 100-F/rnJ RJIFS (DOE-RL 2014).
c = From Table 2-10. Evaluation of the complianice of RAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
d = The risk associated with total petroleum hydrocarbons does not contribute to the cunmulative toxicity calculation.

e = Toxicity data for these chemnicals are not available. Cleanup levels are based on surrogate chemidcals:
Contaminant: ben zo(g,h,i)pery lene; surrogate: pyrene

f = Included in BAP equivalence concentration.
--=no value /not ap plicable

BAP = benzo(a)pyrene
coc = contaminant of concern
PAH = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-22. Direct Contact HQ and Excess Carcinogenic Risk for 600-368 Waste Site.
Maximum Oral Reference Oral Carcinogenic Ecs

COCS value' Dose (RfD) t Haar Potency' Factor b Crioei

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk
Chromium (Hexavalent) 0.231 3.OOE-03 9.6313-04 - -

COCs Cumulatie Hazard Quotient: 9.63F,04 _____ ___

COCs Curnulatiie Excess Carcinogenic Risk: O00 E-0

Maximum Oral Reference JOral Carcinogenic Excess1o-C~ Qb Potency Factor
No-OsIValue, Dose (RID) Hazard Carcinogenic

(mg/kg) (mng/kg-day) Qutient (mg/kg-day)Y Risk
Metals
Antimony 0.51 4.0013-04 1.59E-02 --

Non-COCs Cumulatie Hazard Quotient: 1.59E-02 00E0
Non-COCs Cunailatie Ecess Carcinogenic Risk: OO-O

ITotal Cuanulative H-azard Quotient: I1.69F,02
ITotal Cumulatlie E'tcess Cancer Risk: O.00E4-OO I

a = From WCH (2014f). Analytes quantified belo w background values listed in Table G113 of the
100-F/lU RIIFS (DOE-RL 2014) are not included in risk calculations.

b = Values obtained from Table G-12 of the 100-F/LU RIFS (DOE-RL 2014).
-- = no value/ not applicable
COC = contaminant of concern

Table 1-23. Direct Contact HIQ and Excess Carcinogenic Risk for 600-369:1 Subsite.
Maximum Oral Reference Oral Carcinogenic Ecess

COCs Value, Dose (RID) b Hazard Potency Factor b Crioei
(mg/kg) (mgkg-day) Quotient (mg/kg-day)" Risk

TPH-Diesel Range Extended c 82- -- -

COCs Cunaulatiw Hazard Quotient: O.OO0E0 ___

JCOCs Cumulative Excess Carcinogenic Risk: IO.00E-00
a = From WCH (2014f). Analytes quantified below background values listed in Table G-13 of the

100-F/ IU RIIFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table G- 12 of the 100-F/IU RI/FS (DOE-RL 2014).
c = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
---=no value/ not applicable

(20C = contaminant of concern
TPH =total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-24. Direct Contact HQ and Excess Cad gniR ik for 600-369:2 Subsite.
Maimnum Oral Reference Oral Carcinogenic Exes

COCs Valuea Dose (RfD) kb Hazard Potency Factor b Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk

BA P equivalence concentration 0.0010 - 7.30E+i00 7.30E-09

TPH-Diesel Range extended d 6.0 1 - I -- I -- -- I
COCa Cumulatiw Hazard Quotient: -O.OOF*OO I
COCa Cumulatiw Ekcess; Carcinogenic Risk: 7.30E-09

Maximum Oral Reference JOral Carcinogenic Excess
Non-COCs Value' Dose (RD b Hazard Potency Factor b Crioei

____________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk
Semivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons

Benzo(b)fluoranthene' 0.01 -- 7.30E-01 -

Non-COCs Curmuatie Hazard Quotient: O.OOE+00
Non-COCs Cumulataw Excess Carcinogenic Risk: O.OOFE-00

Total Cumulatiw H1azard Quotient: 0 .OOE+OO
ITotal Ctumulatiw Excess Cancer Risk: 7.30E-09
a = From WCH (2014f). Analytes quantified below background values listed in Table (113 of the

100-F/IU RI/PS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table G1-12 of the 100-F/RI RI/PS (DOE-RL 2014).
c = FromTable 2-11. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
d = The risk associated with total petroleumbhydrocarbons does not contribute to the cumulative toxicity calculation.
e = Included in BAP equivalence concentration.
-- = no value I not ap plicable
BAP = benzo(a)pyrene

COC = contaminant of concern
PAH = polycyclic aromatic hydrocarbon
T PH = total p etroleumn hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-25. Direct Contct HQ and Excess Carcinognic Risk for 600-369:3 Subsite.
S tatistical Oral Reference Oral Carcinogenic Excess

COCs Value' Dose (Rfl)) b Hazard PotenXcy Factor b Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" Risk

Arsenic' 12.5 3.0013-04 1.5013+00
Ledd52.4 -- --

BAP equivalence concentration' 0.125 - 7.3013+00 9.I1OE-07

TPH-Diesel Range Extended f31 --- -

COCa Cumulative Hazard Quotient: O.OO00E+00 ___________

ICOCs Cumulative Excess Carcinogenic Risk: 9.10E-07

Statistical Oral Reference I ral Carcinogenic Exes
Non-COCs Value' Dose (MI)b Hazard PtnyFactor b Carcinogenic

(mg/kg) (mg/kg-day) JQuotient (mg/kg-day)i Risk
Metals
Antimony J 0.53 J 4.OOE-04 1 .6613-02 [ - J -

Sesnivolatile Organic Compounds, ]including Polycyclic Aromatic Hydrocarbons
Acenaphthene 0.018 6.OOE-02 3.75E-06- -

Benzo(a)anthracene h 0.070 -- 7.30E-01
Benzo(b)fluoranthene h 0.12 - 7.3013-0 1
Benzo(g~h,i)peiylenet 0.075 3.OOE-02 3.1313-05 --

Benzo(k)fluoranthene h 0.053 7.3013-010E-0h

Chryseneh 0.10 7.30137. 02E-0h

Fluoranthene 0.17 4.0013-02 5.3 1IE-05---
Fluorene 0.081 4.00E-02 2.53E-05 --

lndeno(1,2,3-cd)pyrene h 0.074 - 7.3013-01-2
Phenanthrene 9 0.064 1 3.0013-01 2.6713-06 --

Pyrene 0.13 3.OOE-02 5.42E-05 --

Non-COCa Cumulative H~azard Quotient: 1.67E-02
Non-COCs Cumulative Excess Carcinogenic Risk: O.OOE+00

Total Cumulatie Hazard Quotient: 1 I.67&.02
Total Cumulative Excess Cancer Risk: 9.10E-07
a =From WCH (20140. Analytes quantified below background values listed in Table 0-13of the

100-F/I RI/ES (DOE-RL 2014) are not included in risk calculations.
b = Values obtained fromTahle 0.12 of the 100-F/lU RI/FS (DOE-RL2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not performed for arsenic.
d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
e = From Table 2-12. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PARS.
f = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.

g = Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(g,hJi)perylene; surrogate: pyrene
Contaminant: phenathrene; surrogate: anthracene.

h = Included in BAP equivalence concentration.
-- = no value/ not ap plicable
BAP = benzo(a)pyrene
COC = contaminant of concern
PAH = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-26. Direct Contact HQ and Excess Carcinogenic Risk for 600-369:4 Subsite.
Maximum Oral Reeec Oral Carcinogenic Ekes

COCs Value& Dose (RD h Hazard Potency Factor h Crioei
___________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk

Arsenic' 27.0 3.0013-04 1- .50E+00 _____

Lead"d 59.6 - --

BAP equivalence concentration* 0.018 - -7.30E+00 1.34E-07

TPH-Diesel Range Extended f14 - --

COCs; Cumnulatlie Hazard Quotient: _ _____ O.00E4-OO
COCs Cumulatiw~ Ekeess Carcinogenic Risk: 1.34E-07

Maimumn Oral Reference Oral Carcinogenic Ekcess
Non-COCs Value' Dose (RfD) b Haar Potency Factor b Crioei

__________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)f Risk
Semivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons ________ _____

Benzo(a)anthracene h 0.013 - 7.3013-01

Benzo(b)fluoranthene h0.023 -- 7.30E-01

Benzo(gh,i)perylenes 0.015 3.OOE-02 6.25E-06 -

Benzo(k)fluoranthene h 0.0061 - 7.3013-01

Chrysene h 0.014 1 - 1 7.30E-02 9
Fluoranthene 0.026 4.OOE-02 8.13E-06 --

Pyrene 0.028 3.OOE-02 1. 17E-05 .-

Non-COCs Cumulatiwi Hazard Quotient: 2.60E-05 __________

,Non-COCa Cunsulatiie Exess Carcinogenic Risk: 0.00E+-00

Total Cumnulatiie H1azard Quotient: I2.60F,05
ITotal Cumulath-e Fkcess Cancer Risk: 1.34F,07
a = From WCH (2014f). Analytes quantified below background values listed in Table 0-13 of the

100-F/lU RI/FS (DOE-RL 2014) are not included in risk calculations.

b =Values obtained from Table G- 12 of the 100-F/I RI/FS (DOE-RL 2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not performed for arsenic.
d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
e = FromTable 2-13. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
f=The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
g =Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: benzo(g~h,i)perylene; surrogate: pyrene
h =Included in BAP equivalence concentration.
-- = no value/I not applicable
BAP = bcnzo(a)pyrcne

COC = contaminant of concern
PAH = polycydlic aromatic hydrocarbon
TPH = total petroleum hydrocarbons
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ATTACHMENT 1

Table 1-27. Direct Contct HQ and Excess Carcinogenic Risk for 600-396:5 Subsite.
Statistical Oral Reference Oral Carcinogenic Rcs

COSValue' Dose (RiD)' Hazard Poec atrb Carcinogenic
__________________ (mg/kg) (mg/kg-day) Quotient_ (mg/kg-day)" Risk

BAP equivalence concentration 0.00082 - 7.3013+00 5.9813-09

TPH-Dies el Range Extendedd 25 1 ----

COCs Cumulatiie Hazard Quotient: O.O00O_ ___

COCa Cumulative Excess Carcinogenic Risk: I5.98E-09d

S tatistical Oral Reference JOral Carcinogenic I Ekcess
Non-COCa Value' Dose (RfD) b Hazard Poec atrb Carcinogenic

___________________ (mg/kg) I (mg/kg-day) Quotient (mg/kg-day)'[ Risk
S emnivolatile Organic Compounds, Including Polycyclic Aromatic Hydrocarbons

Benzo(b)fluoranthene' 0.0076 - I 7.3013-01 ~ i-II
Chrysene' 0.0059 7.30EIII -02 ~ -z
Non-COCa Cumulatiw Hazard Quotient: O.OOEi-OJ__________
Non-COCs Cumulative Excess Carcinogenic Risk: O.OOE+OO

Total Cumulative Hazard Quotient: I .0OE+-OO
ITotal Cumulative Excess Cancer Risk: 5.98&-09
a =From WCH (2014f). Analytes quantified below background values listed in Table 0-13 of the

100-F/rn RI/FS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table G-12 of the 100-FIW RI/FS (DOE-RL 2014).
c = From Table 2-14. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAils.
d = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
e = Included in BAP equivalence concentration.
-- = no Value /not applicable
BAP = benzo(a)pyrene
COC = contaminant of concern
PAil = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbona

Table 1-28. Direct Contact HQ and Excess Carcinogenic Risk for 600-369:6 Subsite.
Maimnum Oral Reference Oral Carcinogenic Excess

COCs Value' Dose (RID) b Hazardj Potency Factor b Crioei
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk

TPH-Dies el Range Extended c 78---- -

COCa Cumulatiwi Hazard Quotient: 0.0~OO_____
COCa Cumulative Excess Carcinogenic Risk: IO.00E+00O
a = From WCH (2014f). Analytes quantified below background values listed in Table 0- 13 of the

l00-F/WU RIIFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table G-12 of the 100-F/IU RIIFS (DOE-RL 2014).
c = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.

--- no value / not applicable

COC = contaminant of concern
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-29. Direct Contact HQ and Excess Carcinogenic Risk for 600-369:7 Subsite.
Maximum Oral Reference Oral Carcinogenic Exes

COCS Value' Dose (RfD) b Hazard Potency Factor b Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayY' Risk

TPH-Diesel Range Extended c 6.8 1 --- --

COCs Cumulative Hazard Quotient: 0.0OE+00 ____

COCs Ctumulative Excess Carcinogenic Risk: 0LOiO
a = From WCH (2014t). Analytes quantified below background values listed in Table 0G13 of the

100-F/lU RI/ES (DOE-RL 2014) are not included in risk calculations.
b = Values obtained fromnTable 0-12 of the 100-F/IU RLIFS (DOE-RL 2014).
c = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
-- = no value / not applicable

COC = contaminant of concern
TPH = total petroleum hydrocarbons

Table 1-30. Direct Contact HQ and Excess Carcinogenic Risk for 600-369:8 Subsite.
Maximum Oral Reference Oral Carcinogenic Exes

COCs Value* Dose (Rfl)) b Haad Poec Factor b Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk

TPH-Dicsel Range Extended c 130 - --

COCs Cumulative Hazard Quotient: .OOE,+OO____
COCs Cumulatie Extcess Carcinogeniic Risk: IO.OOEi-00
a = From WCH (2014f). Analytes quantified below background values listed in Table G-13 of the

100-F/lU RIIFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained fromTable G-12 of the 100-F/IU RI/FS (DOE-RL2014).
c =The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
-- = no value / not ap plicable
coc = contaminant of concemn
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-31. Direct Contact HQ and Excess Carcinogenic Risk for 600-370 Waste Site.
Statistical or

CosMaximum Oral Reference Oral Carcinogenic Ecs
Value' Dose (Rfl)) b Hazard Potency Factor b Carcinogenic

___________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-dayY' Risk
Leadc 37.9 - --

B AP equivalence concentration d 0.0553 -- 7.30E+00 4.03E-07

TPH-Dies el Range + Motor Ode 16 - ---

COCs Cunaulatiw Hazard Quotient: O.00E+00 ____

COCa Cumulative Ekcess Carcinogenic Risk:- 4.03&.07

Statistical orJ
IMaximum Oral Reference Oral Carcinogenic ExcessNon-COCs Vau' Ds (RID) b Hazard1 Potency Factor b Crioei

J (mg/kg) (mg/kg-day) Quotient (mg/kg-day) Risk
Metals
Cadmium 0.998 L.00E-03 1.25E-02- -

C opper 42.0 4.OOE-02 1.31E-02 --

M oly bdenum 0.743 5.O0E-03 1.86E-03- -

Silver 0.759 5 .00E-03 1 .90E-03 --

Vanadium 96.1 5.OOE-03 2.40E-01 --

Z inc 104 3.OOE-01 4.33E-03- -

S emnivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons _____

Benzo(a)anthracene
5  0.0165 - -7.30E-01 .

Benzo(b)tluoranthene 9 0.0405 - 7.30E-01 -

Benzo(g~h,i)perylene ~ 0.0695 3.OOE-02 2.90E-05 --

Chrysene' 0.0155 - 7.30E-02 -

Fluoranthene 0.0116 4.OOE-02 3.63E-06 --

Py rene 0.0114 3.0013-02 4.75E-06 --

jNon-COCa Cumuladie Hazard Quotient: 2.74E-01 T_________0___jNon-COCa Cunnalatiw Excess Carcinogenic Risk: O.00E+00

I Total Cwnulatiw Hazard Quotient: I2.74E-01
ITotal Cuanulatiie Excess Cancer Risk: T4.03F,07

a = From WCH (2014g). Analytes quantified below background values listed in Table G- 13 of the
100-F/rn RI/FS (DOE-RL 2014) are not included in risk calculations.

b = Values obtained from Table G- 12 of the l00-F/RJ RI/FS (DOE-RL 2014).
c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
d = From Table 2-15. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAMl.
e = The risk associated with total petroleumbhydrocarbons does not contribute to the cumulative toxicity calculation.
f =Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: ben zo(g,h,i)pery lene; surrogate: pyrene
g = Included in BAP equivalence concentration.
-- = no value / not applicable
BAP = benzo(a)pyrene
COC = contaminant of concemn
PAH = poly cyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-32. Direct Contact HQ and Excess Carcinoenic Risk for 600-371 Waste Site.
Maimumi Oral Reference Oral Carcinogenic re

-: PoeL atornEcs
Non-COCs Valuea Dose (RID) b Hazard Poec atrb Carcinogenic

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk
Metals
Boron 4.66 2.OOE-0l 2.91 E-04---

Non-COCa Curnulatiie Hazard Quotient: 2.91&.041
Non-COCs Cuiniulativ E'kcess Carcinogeic Risk: 0.OOE+0O
a = From WCH (2014h). Analytes quantified below background values listed in Table (G-13 of the

100-F/lU RUES (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table C0-12 of the 100-F/i RI/FS (DOE-RL 2014).
-- = no value/I not applicable
COC =contaminant of concern
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Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-33. Direct Contct HQ and Excess Carcinogenic Risk for 600-372 Waste Site.
Maximum Oral Reference Oral Carcinogenic Exes

COCS Value' Dose (RID)) b Hazard Potency Factor b Crioei
__________________ (mg/kg) - (mg/kg-day) Quotient (mg/kg-dayj Risk

BAP equivalence concentration' 0.00240 - 7.30E+i00 1 .75E-08

TPH-Motor Oil d 18.1 1 -- -- -- --

COCs Cumnulatiw Hazard Quotient: O.OO,-OO+ ______ ___

COCs. Cumulatiw Excess Carcinogenic Risk: 1.75&-08

Maximum Oral Referenc Oral Carcinogenic Excess
Non-COCs Value' Dose (RID) b Hazard Potency Factor b Carcinogenic

(mg/kg) J (mg/kg-day) Quotient j (mg/lg-day)' Risk
Metals
Siaver [ 0.308 5.0013-03 7.7013-04 - I -

Sernivolatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons _______ ____

Benz o(a)anthracene f0.00194 - 7.30E-01 J

Benzo(b)fluoranthene 0.00140 - 7.30E-01 J_____

Benz o(gh,i)pery lenee 0.00107 3.OOE-02 4.46E-07 --

Chry sene f 0.00180 -- 7.30E-02
Fluoranthene 0.00240 4.OOE-02 7.50E-07 --

Pyrene 0.00329 3.OOE-02 1 .37E-06 --

,Non-COCs; Cumnulative Hazard Quotient: 7.73&-04 ______________
INon-COCs Cusnulatiie Ecess Carcinogenic Risk: jOOFO

ITotal Cumulatie Hazard Quotient: j7.73F,04
ITotal Cumulative Excess Cancer Risk: 1.75&0O8
a = From WCH (2014i). Analytes quantified below background values listed in Table G-13 of the

100-F/lU RIFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained firnmTable G-12 of the 10,0-F/IU RIIFS (DOE-RL 2014).
c = From Table 2-17. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogqnic PAl-s.
d = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
e =Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: benzo(ghJi)perylene; surrogate: pyrene
f =Included in BAP equivalence concentration.

--- no value / not ap plicable
BAP = benzo(a)pyrene

COC = contaminant of concern
PAH = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons

Attachment: 1 Sheet No. 29 of 35
Originator: 1. B. Berezovskiv Date 8/3/15
Checked: J. M. Capron . Date 8/3/15

Calc. No. 010OOF-CA-V0409 Rev. No. 0

Final Action Evaluation of Additional IJOO-IU-2 & I100-IU-6 Waste Sites A-41



Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-34. Direct Contact HQ and Excess Carcinogenic Risk for 600-373 Waste Site.
Maximum Oral Reference Oral Carcinogenic Ekes

cosValueo Dose (RfD) h' Hazard Potency Factor b Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk

Arsenic' 65.7 3.OOE-04 1. .50E+00 ____

Lead d 322 -- --

BAP equivalence concentration' 0.01 87 -- 7.30E+s00 1.37E-07

TPH-Diesel Range f2.57 - --

TPH-MotorOil f 46.5 --- -

COCa Cumulatiw, Hazard Quotient: __________ O.OOF*OO
COCs Cumulative Excess Carcinogenic Risk: 1.37E-07

Mxmum Oral Reference JOral Carcinogenic Ekcess
Non-COCs Value"a Dose (Rfl)) b Hazard Potency Factor b Crioei

__________________ (mg/kg)' (mg/kg-day) Quotient (mgtkg-day)- Risk
Metals
Molybdenum j 0.566 5.OOE-03 1.42E-03 -

Silver J 0.316 5.00E-03 7.90E-04 -

S emnivlatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons______
Benzo(a)antbracene h 0.0187 --- 7.30E-01l-

Benz o(b)fluoranthene h 0.0123 -- 7.30E-01I--

Benzo(gh,i)peryleneg 0.0101 3.OOE-02 4.21 E-06 --

Chrysene h 0.0203 - 7.30E-02 h

Dibenz[a,hlanthracene h 0.00105 --- 7.3013-01 2
Fluoranthene 0.0249 4.OOE-02 7.78E-06 -

PhenanthreneZ 0.0241 3.OOE-0l L.OOE.06 --

Py rene 0.0328 3.OOE-02 1.3711-05 -

Noss-COCs Cumulatiw Hazard Quotient: 2.23E-03 __________

Non-COCs Cunilatiwe Excess Carcinogenic Risk: O.OOE+-OO

ITotal Cumulatiw Hazard Quotient: I2.23F,03
Total Cuanulatiw Excess Cancer Risk: 1.37E-07
a = From WCH (2014j). Analytes quantified below background values listed in Table G-13 of tbe

100-F/I RI/ES (DOE-RL 2014) are not included in risk calculations.
b = Values obtained froinTable G- 12 of the 100-F/RI RI/ES (DOE-RL 2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not perfonmed for arsenic.
d = Lead does not bave a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
e = From Table 2-18. Evaluation of the compliance of BAP with cleanup levels includes tbe toxic equivalency

concentrations of detected carcinogenic PAHs.
f= The risk associated with total petroleumbhydrocarbons does not contribute to the cumulative toxicity calculation.
g =Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: benzo(gh,i)perylene; surrogate: pyrene
Contaminant: phenathrene; surrogate: anthracene.

h =Included in BAP equivalence concentration.
-=no value/I not ap plicable

BAP = benzo(a)pyrene
COC =contaminant of concern
PAH = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 20 15-073 Rev. 0

ATTACHMENT 1

Table 1-35. Direct Contct HQ and Excess Carcinogenic Risk for 600-374 Waste Site.
Maximum Oral Reference Oral Carcinogenic Exes

Non-COCs Value' Dose (RiD) b Hazard Potency Factor b Crioei

(mg/kg) (mg/kig-day) Quotient (mg/kg-dayY' Risk
Metals
Molybdenum 0.612 j 5.OOE-03 1.33E-03- I -

Non-COCs Cumnulafijie Hazard Quotient: 1.53&03

Non-COCs Cumnulative Excess Carcinogenic Risk: O.0013+00

a = From WCH (2014j). Analytes quantified below background values listed in Table G-13 of the
100-F/LU RI/PS (DOE-RL 2014) are not included in risk calculations.

b = Values obtained fromTable G-12 of the 100-F/LU RI/FS (DOE-RL 2014).
-- = no value / not applicable

coc = contaminant of concern

Table 1-36. Direct Contact HQ and Excess Carcinoenic Risk for 600-375 Waste Site.
Maximum Oral Reference Oral Carcinogenic Excess

COCs Value * Dose (RD b Hazard Potency Factor b Crioei
_________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day)Y Risk

Leadc 13.0 -- - --

M ercury 1 0.203 3.OOE-04 8.4615-03- -

COCs Cumnulaie Hazard Quotient: 8.46&-03 __________

COCs Cumulative Excess Carcinogenic Risk: 0.00E+00

Maximum fOral Reference [Oral Carcinogenic Excess
Non-COCa Value" Dose (RID) b Hazard Potency Factor b Crioei

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk
Metals________________________________

Cadmium 5.09 1 .00E-03 6.3611-02 --

Manganease 1540 1.40E-01 1.38E-01---
Molybdenum J 1.07 5.0012-03 2.68E-03- -

Silver 0.465 5.0011-03 1. 16E-03- -

Zinc J 937 3.OOE-01 3.9015-02---
Non-COCs Cumulative Hazard Quotient: 2.44E,01 _________

Non-COCa Cumnulatiie Ex~cess Carcinogenic Risk: 0.00E+00O

ToWa Cumnulatliw HazardQuotient: I2.52EMO I
Total Curmlatiw Exccess Cancer Risk: IO.OOFM)O
a =From WCH (2014k). Analytes quantified below background values listed in Table G-13 of the

100-F/LU RI/FS (DOE-RL 2014) are not included in risk calculations.
b =Values obtained fromnTable G-12 of the 100-F/LU RIMF (DOE-RL 2014).
c =Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with b lood-lead levels rather than exposure levels or daily intake.
--- no value /not applicable

COC = contamidnant of concern
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-37. Direct Contact HQ and Excess Carcinogenic Risk for 600-376:1 Subsite.
Maximum Oral Reference Oral Carcinogenic Ekes

COCs Value' Dose (RfD) b Hazard Potency Factor b Crioei
___________________-(mg/kg) (mg/kg-day) Quotient (mg/kg-dayY' Risk

Arsenic' 10.2 3.0013-04 1- .50E+00 ______

L,-ad d 31.1--- -

M ercury 0.0182 3.OOE-04 7.58E-04- -

COCs Curmuatie Hazard Quotient: 7.58E-04 __________

COCs Cumulative Excess Carcinogenic Risk: O.OOE+00

Maximum JOral Referenc fJ Oral Carcinogenic Excess
Non-CO~sValuea Dose (RfD) b Hazard Potency Factor b Crioei

S(mg/kg) (mg/kg-day) [Quotient (mg/kg-day)' Risk
Metals
Antimony 1 3.14 4.00E04 [9.81E-02J
Molybdenum 10.614 5.OOE-03 1 .54E-03J1111111I111111
Non-COCs Cumulatiw Hazard Quotient: [9.97E-02j_ ________
Non-COCs Cumulati-m Excess Carcinogenic Risk: O.00E4-OO

ITotal Cumnulatiie HazardQuotient: I1.OOE-O1 I
ITotal Cumulative Excess Cancer Risk: 0.00E+00O
a = From WCH (20141). Analytes quantified below background values listed in Table G- 13 of the

100-F/lU RU/FS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained fromTable 0-12 of the l00-F/fURIIFS (DOE-RL 2014).
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess

carcinogenic risk calculations are not performed for arsenic.
d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
-= no value / not applicable

coc = contaminant of concern
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-38. Direct Contact HQ and Excess Carcdn gicRisk for 600-376:2 Subsite.
Maximum Oral Reference Oral Carcinogenic Excess

COCsJ Value' Dose (fi) b Hard Potency' Factor b Crioei
___________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-ay)' Risk

Lead' 78.6 --- -

COCs Cumulatiwe Hazard Quotient: ______ .OO00E+00 _________

ICOCs Cumulatiwe Excess Carcinogenic Risk: O.OOE+00

Maximum Oral Reference Oral Carcinogenic Exes
Non-COCs Value' Dose (RfD) b Hazard Potency Factor b Carcinogenic

__________________ (mg/kg) (mg/kg-day) Quotient (mg/kg-day) j Risk
Metals
Chromium (Total) 28.8 1 .50E-t00 2.4013-04 777]77777
Molybdenum 0.624 5.0011-03 1.5612-03
Non-COCs Cumulatite Hazard Quotient: 1.80E-03 __________

Non-COCs Cumuilative Excess Carcinogenic Risk: O0.00E-OO

ITotal Cumuldatiwe Hazard Quotient: I1.80E.03
ITotal Cumnulatiie Excess Cancer Risk: O.OOE+-00
a=From WCH (20141). Analytes quantified below background values listed in Table G-13 of the

100-F/lU RIIFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained from Table& 012 of the 100-F/lU RIIFS (DOE-RL 2014).
c =Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
--=no value / not ap plicable

COC = contaminant of concern

Table 1-39. Direct Contact HQ and Excess Carci n c is for 600-377 Waste Site.
Maximum Oral Reference Oral Carcinogenic Excess

COSValue' Dose (Rfl)b Hazard Potency Factor Carcinogenic
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)' Risk

PCB Aroclor 1260 0.0386 -- 2.OOE+00 7.72E-08

TPH-Motor 09 C 22.8 --- --

COCs Cumulatiw Hazard Quotient: O.00E+00 ______ ___

COCs Cumulatiw Ekcess Carcinogenic Risk: 7.72E-08
a = From WCH (2014m). Analytes quantified below background values listed in Table G-13 of the

100-F/IIJ RIIFS (DOE-RL 2014) are not included in risk calculations.
b = Values obtained froniTable 0-12 of the 100-F/lU RI/FS (DOE-RL 2014).
c = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.
-- = no value / not ap plicable

COC = contaminant of concern
TPH- = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-40. Direct Contact HQ and Excess Carcinogenic Risk for 600-378 Waste Site.
Maximum Oral Reeec Oral Carcinogenic Exes

COCs Value& Dose (R111) b Hiazard Potency Factor b Crioei
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayj' Risk

Lead c 11.9 --- -

BAP equivalence concentration d 0.117 - 7.30E+00 8.52E-07

TPH-Motor Oil e 31.2- -- -

COCs Cuxnrulati-w Hazard Quotient: __________ .0OE+00 ______ ____

COCs Cumnulative Excess Carcinogenic Risk: 8.52E-07

Maximum Oral Reference Oral Carcinogenic I Excess
Non-COCs Vaue Dose (RfD) b Haad Potency Factor b Carcinogenic

J(mg/kg) (mg/kg-day) Qutient] (mg/kg-dayY' Risk
Metals

Boron 1 5.63 2.OOE-01 3.52E-04 -

Sai 0.638 5.OOE-03 9 .73E-03 -

Caium 0.778 1 .OOE-03 1.60E-03 -

Zinc J 77.7 3.OOE-01 3.24E-03 -

Semiiolatile Organic Compounds, Including Polycydic Aromatic Hydrocarbons
Anthracene 0.02 17 3.OOE-01 9.0411-07--

Benzo(a)anthracene
5  0.114 -- 7.30E-01 _

Benzo(b)fluoranthene 9 0.101 7.3013-010E-09

Benzo(gh,i)pery lene f 0.053 3.OOE-02 2.2 1E-05 --

Benzo(k)fluoranthene 9 0.0503 - -7.30E-01

Chrysene" 0.095 -- 7.30E-02
Dibernz[a,hlanthraceney 0.00251 -- 7.30E,01 -

Flu-oranthene, 0.179 4.OOE-02 5.59E-05 --

Phenanthrene f 0.107 3.OOE-01 4.46E-06 --

Pyrene 0.184 3.OOE-02 7,6713-05 --

Non-COCs Cumulatiwv Hazard Quotient: 1.14E-01 _________

Non-COCs Cumulative Excess Carcinogenic Risk: 0.O.F*JE00

ITotal Cumulative Hazard Quotient: I1.14E-01
ITotal Cumulative Excess Cancer Risk: 8.52E,07
a =From WCH (2014n). Analytes quantified below background values listed in Table G3-13 of the

100-F/LU RIIFS (DOE-RL 2014) are not included in risk calculations.
b =Values obtained from Table (G-12 of the 100-F/LU RI/FS (DOE-RL 2014).
c =Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated

with blood-lead levels rather than exposure levels or daily intake.
d =From Table 2-19. Evaluation of the compliance of RAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
e =The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.

f Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(gh,i)perylene; s urrgate: pyrene
Contaminant: phenathrene; surrogate: anthracene.

g=Included in BAP equivalence concentration.
--=no value / not ap plicable

BAP = benzo(a)pyrene

COC = contaminant of concern
PAH = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 1

Table 1-41. Direct Contact HQ and Excess Carcinoenic Risk for 600-379 Waste Site.
Maximum Oral Reference Oral Cardinogenic Ekes

COCs Value" Dose (RID) b Hazard Poec atrb Carcinogenic

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)- Risk
M ercury 0.0358 3.OOE-04 1.49E-03 --

BAP equivalence concentration 0.00207 - 7.30E+00 1.5 1IE-08

TPH-Motor oil +Diesel Ranged 21.2 -- --

COCs Cumulative Hazard Quotient: 1.49E-03* ______ ____

COCs Cumnulatiie Ekcess Carcinogenic Risk: 1.51E-08

Maximum Oral Reference JOral Carcinogenic &Cs
Non-COCs Valuea Dose (RID) b Hazard Potency Factor b Crioei

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" Risk
Metals
Antimony [ 1.84 ( 4.OOE-04 IS.75E,02 T - j -

S eminioatile Organic Compounds, Including Polycydlic Aromatic Hydrocarbons _______

Benzo(b)fluoranthene f0.00192 ---- 7.30E-01

Benzo(go,i)perylene' 0.00329 3.OOE-02 1.3711-06 J -

Indeno(1,2,3-cd)pyrene ~ 0.00184 -- - 7.30E-01l
Nous-COCs Cumulative HazardQuotient: 5.75E-02J_ __________
Non-COCs Cwumlatiw Excess Carcinogenic Risk: O.00E4-OO

Total Cumiualie Hazard Quotient: 5 .90E-02
ITotal Cumnulatihe Excess Cancer Risk: 15E0
a =From WCH (2014o). Analytes quantified below background values listed in Table G-13 of the

100-F/lU RIIFS (DOE-RL 2014) are not included in risk calculations.

b = Values obtained from Table G12 of the 100-F/lU RIIFS (DOE-RL 2014).
c = From Table 2-20. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency

concentrations of detected carcinogenic PAHs.
d = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation.

e = Toxicity data for these chemicals are not available, Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(gh,i)perylene; surrogate: pyrene

f = Included in RAP equivalence concentration.
-- = no value / not applicable

BAP = benzo(a)pyrene

coc = contaminant of concern
PAH = polycyclic aromatic hydrocarbon
TPH = total petroleum hydrocarbons

Attachment: 1 Sheet No. 35 of 35
Originator: 1. B. Berezovskiv Date 8/3/15
Checked: J. M. Capron Date 8/3/15

Caic. No. 010OF-CA-V0409 Rev. No. 0

Final Action Evaluation of Additional IJO0-IU-2 & IJOO-IU-6 Waste Sites A-47



Attachment to Waste Site Reclassification Form 2015-073 Rev. 0

ATTACHMENT 2

Benzo(a)pyrene Toxic Equivalent Concentration Calculations

Table 2-1. 600-279 Waste Site Toxic Equivalent Concentrations of
___________________Benzo(a)p ine. _________

Toxic Equivalency
Carcinogenic Polycyclic Statistical Result Factor RAP 'EC
Aromatic Hydrocarbons (mg/kg) a(Unitless) (mg/kg)

Benzo[alpyrene 0.0396 1 0.0396
Benzo[a]anthracene 0.0336 0.1 0.00336
Benzo[b]fluoranthene 0.0406 0.1 0.00406
Benzo~kfluoranthene 0.0155 0.1 0.00155
Chrysene 0.0346 0.01 0.000346
a-benza,h]anthracene -- 0.1 -

ideno[1,2,3-cdlpyrene -- 0.1 --

Total BAP TEC: 0.0489
aFrom WCH (2014a).

=- not detected
BAP TEC = Benzo(a)pyrene toxic equivalent concentration

Table 2-2. 600-294 Waste Site Toxic Equivalent Concentrations of
___________________Beno(a)p zne._________

Toxic Equivalency
Carcinogenic Polycyclic Maximum Result Factor BAP TEC
Aromatic Hydrocarbons (mg/kg) a(Unitless) (mg/kg)

Benzo~a]pyrene I-1-

Benzo[a]anthracene -- 0.1 -

Benzo[b]fluoranthene -- 0.1 -

Benzo~kfluoranthene -- 0.1 -

Chrysene -- 0.01 -

Dibenz[a,h]anthracene -- 0.1 -

Indeno[1,2,3-cdlpyrene 0.017 0.1 0.00174
Total BAP TEC: 0.00174

aFrom WCH (2014c).
=- not detected

BAP TEC Benzo(a)pyrene toxic equivalent concentration
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Table 2-3. 600-294 Waste Site Toxic Equivalent Concentrations of
Benz(a)py~rene._________

Toxic Equivalency
Carcinogenic Polycyclic Mlaximum Result Factor RAP TEC
Aromatic Hydrocarbons (mg/kg) (Unitless) (mg/kg)

Benzo[alpyrene -- 1
Benzo[a]anthracene -- 0.1 -

Benzo[bjfluoranthene -- 0.1 -

Benzo[k]fluoranthene -- 0.1 -

Chrysene -- 0.01 -

Dibenza,h]anthracene -- 0.1 -

Indeno[1,2,3-cd]pyrene 0.0174 0.1 .0.00174
Total BAP TEC: 0.00174

a From WCH (2014c).
-- = not detected
BAP TEC = Benzo(a)pyrene toxic equivalent concentration

Table 2-4. 600-298 Waste Site Toxic Equivalent Concentrations of
Benzo(a) ene.__ ______

Toxic Equivalency
Carcinogenic Polycyclic Mtaximum Result Factor RAP TEC
Aromatic Hydrocarbons (mg/kg) (Unitless) (mg/kg)

Benzo[a]pyrene 0.023 1 0.023
Benzo[a]anthracene 0.028 0.1 0.0028
Benzo[b]fluoranthene 0.029 0.1 0.0029
Benzo[k]fluoranthene 0.013 0.1 0.0013
Chrysene 0.026 0.01 0.00026
Dibenza,hlanthracene I-- 0.1 -

Indeno[1,2,3-cd]pyrene 0.020 0.1 0.0020
Total BAP TEC: 0.032

aFrom WCH (2013a).
=- not detected

BAP TEC = Benzo(a)pyrene toxic equivalent concentration
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Table 2-5. 600-300 Waste Site Toxic Equivalent Concentrations of
___________________Benzo(a)pyrene. _________

Carcinogenic Toxic Equivalency
Polycyclicaromatic Maximum Result Factor BAP TEC

Hdrocarbons (mg/kg) a(Unitless) (mg/kg)
Benzo[a]pyrene 0.044 1 0.044
Benzo[a]anthracene 0.0038 0.1 0.00038
Benzo[b]fluoranthene 0.072 0.1 0.0072
Benzo[k]fluoranthene 0.028 0.1 0.0028
Chiysene 0.055 0.01 0.00055
Dibenza,h]anthracene 0.013 0.1 0.0013
Indeno[1,2,3-cd]pyrene 0.035 0.1 0.0035

Total BAP TEC: 0.060
aFrom WCH (2013a).
-= not detected

BAP TEC =Benzo(a)pyrene toxic equivalent concentration

Table 2-6. 600-320:1 Subsite Toxic Equivalent Concentrations of
Benzo(a)p zne.

Toxic Equivalency
Carcinogenic Polycyclic Maximum Result Factor BAP TEC
Aromatic Hydrocarbons (mg/kga (Unitles s) (mg/kg)

Benzo[a]pyrene 0.085 1 0.085
Benzo[a]anthracene 0.15 0.1 0.015
Benzo[b]fluoranthene 0.11 0.1 0.011
Benzo[k]fluoranthene 0.040 0.1 0.004
Chry s en e 0.17 0.01 0.0017
Dibenza,h]anthracene -- 0.1 --

Indeno[1,2,3-cd]pyrene 0.06 0.1 0.0060
Total BAP TEC: 0.123

aFrom WCH (2013 d).
=- not detected

BAP TEC =Benzo(a)pyrene toxic equivalent concentration
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Table 2-7. 600-320:3 Subsite Statistical Sampling Toxic Equivalent
Conce ntrations of Benzo(a)pyre ne.

Toic Equivalency
Carcinogenic Polycyclic Statistical Result Factor BAP TEC

-Aromiatic Hydrocarbons (Mg/kg) a(Unitiess) (mng/kg)
Benzo[alpyrene -- I --

Benzo[a]anthracene 1.3 0.1 0.13
Benzo[b]fluoranthene -- 0.1 --

Benzo[k]fluoranthene 0.18 0.1 0.018
Chrysene -- 0.01 --

Dibenz[a,h]anthracene -- 0.1 -

Indeno[1,2,3-cdlpyrene -- 0.1 --

Total BAP TEC: 0.148
aFrom WCH (2013d).

=- not detected
BAP TEC = Benzo(a)pyrene toxic equivalent concentration

Table 2-8. 600-320:3 Subsite Focused Sampling Toxic Equivalent Concentrations
of Be inzo(a)pr ne.

Toxic EquhAlency
Carcinogenic Polycyclic Maimum Result Factor BAP TEC
Aromatic Hydrocarbons (mg/kg) a (Uniless) (mg/kg)

Benzo[alpyrene 0.012 1 0.012
Benzo[a]anthracene 0.011 0.1 0.0011
Benzo[b]fluoranthene -- 0.1 --

Benzo[[kfluoranthene 0.0073 0.1 0.00073
Chrysene -- 0.01 -

Dibenz~a,h]anthracene -- 0.1 -

Indeno[1,2,3-cd]pyrene -- 0.1 --

Total BAP TEC: 0.014
aFrom WCH (20 13d).

=- not detected
BAP TEC = Benzo(a)pyrene toxic equivalent concentration
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Table 2-9. 600-320:7 Subsite Toxic Equivalent Concentrations of
B e nz o(a) p ine.

Toxic Equivalency
Carcinogenic Polycyclic Mfaximum Result Factor BAP TEC
Aromatic Hydrocarbons (mg/kg) a(Unitless) (mg/kg)

Benzo[a]pyrene 0.0080 1 0.0080
Benzo[a]anthracene -- 0.1 --

Benzo[b]fluoranthene 0.022 0.1 0.0022
Benzo[k]fluoranthene 0.0089 0.1 0.00089
Chrysene 0.0073 0.01 0.000073
Dibenza,h]anthracene -- 0.1 --

Indeno[1,2,3-cd]pyrene 0.032 0.1 0.0032
Total BAP TEC: 0,014

aFrom WCH (2013d).
=- not detected

BAP TEC = Benzo(a)pyrene toxic equivalent concentration

Table 2-10. 600-320:8 Subsite Toxic Equivalent Concentrations of
B enzo(a)p ine.

Toxic Equivalency
Carcinogenic Polycyclic Mlaximumn Result Factor BAP TF.C
Aromatic Hydrocarbons (mg/kg) (Unitless) (mg/kg)

Benzo[a]pyrene 0.052 1 0.052
Benzo[ajanthracene 0.023 0.1 0.0023
Benzo[b]fluoranthene 0.060 0.1 0.0060
Benzo)[k]fluoranthene 0.023 0.1 0.0023
Chrysene 0.026 0.01 0.00026
Dibenz[a,hjanthracene -- 0.1 --

Indeno[1,'2,3-cd]pyrene -1- 0-051 0.1 0.0051
Total1 BAP TEC: 0.068

aFrom WCH (2013d).
-= not detected

BAP TEC = Benzo(a)pyrene toxic equivalent concentration
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Table 2-11. 600-356 Waste Site Toxic Equivalent Concentrations of
_______________B Benzo (a)p ine.

Toxic Equivalency
Carcinogenic Polycyclic Statistical Result Factor BAP TEC

-Aromnatic Hydrocarbons (mg/kg) (Tjnitless) (mg/kg)
Benzo[a]pyrene 0.00128 1 0.00128
Benzo la]anthracene -- 0.1 -

Benzo[bffluoranthene 0.0118 0.1 0.00118
Benzo~k]fluoranthene -- 0.1 -

Chrysene 0.00391 0.01 0.0000391
Dibenz~a,h]anthracene -- 0.1 -

Indeno[1,2,3-cdlpyrene -- 0.1 -

Frm C (04e.Total BAP TEC. 0.00250

--- not detected
BAP TEC = Benzo(a)pyrene toxic equivalent concentration

Table 2-12. 600-369:2 Subsite Toxic Equivalent Concentrations of
B e nzo (a) p ~ne._________

Toxic Equivalency
Carcinogenic Polycyclic Mtaximum Result Factor RAP TEC
Aromatic drocarbons (mg/kg (Unitless) (mg/kg)

Benzo[alpyrene -- I
Benzo[a~anthracene -0.1 -

Benzo b]fluoranthene 0.0100 0.1 0.0010
Benzo[k]fluoranthene -- 0.1 -

Chrysene -- 0.01 -

Dibenz~a,hlanthracene -- 0.1 -

Indeno[1,2,3-cd]pyrene -- 0.1 -

Total BAP TEC: 0.0010
aFrom WCH (2014f).

=- not detected
BAP TEC = Benzo(a)pyrene toxic equivalent concentration
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Table 2-13. 600-369:3 Subsite Toxic Equivalent Concentrations of
________________Benzo(a)p ane.

Toic Equivalency
Carcinogenic Polycyclic Statistical Result Factor RAP TE-C
Aromatic Hydrocarbons (mg/kg) a(Unitless) (mg/kg)

Benzo)[a]pyrene 0.092 1 0.092
Benzo[a]anthracene 0.070 0.1 0.0070
Denzo[b]fluoranthene 0.12 0.1 0.012
Benzo[k]fluoranthene 0.053 0.1 0.0053
Chrysene 0.10 0.01 0.0010
Dibenia,h]anthracene -- 0.1 --

Indeno[1,2,3-cd]pyrene 0.074 0.1 0.0074

Total BAP TEC: 0.125
aFrom WCH (2014f).
-= not detected

BAP TEC = Benzo(a)pyrene toxic equivalent concentration

Table 2-14. 600-369:4 Subsite Toxic Equivalent Concentrations of
___________________Benzo(a)p ine._________

Toic Equivalency
Carcinogenic Polycyclic Mtaimumn Result Factor RAP TEFC
Aromatic Hydrocarbons (mg/kg (Unitless) (mg/kg)

Benzo[a]pyrene 0.014 1 0.014
Benzo[a]anthracene 0.013 0.1 0.0013
Benzo[bjfluoranthene 0.023 0.1 0.0023
Benzo[kjfluoranthene 0.0061 0.1 0.0006
Chrysene 0.014 0.01 0.0001
Dibenza,h]anthracene -- 0.1 --

Indeno[1,2,3-cdlpyrene -- 0.1 --

Total BAP TEC: 0.018
aFrom WCH (2014f).

=- not detected
BAP TEC = Benzo(a)pyrene toxic equivalent concentration
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Table 2-15. 600-369:5 Subsite Toxic Equivalent Concentrations of
Benzo(a)pyrene.

Toxic Equivalency
Carcinogenic Polycyclic Statistical Result Factor BAP TEC
Aromatic Hdrocarbions (mg/kg) (Unitless) (mg/kgL

Benzo [a]pyrene 1I-
Benzo [ajanthracene -- 0.1 --

Benzo[blfluoranthene 0.0076 0.1 0.00076
Benzo[k]fluoranthene -- 0.1 --

Chrysene 0.0059 0.01 0.000059
Dibenza,h]anthracene - 0.1 -

Indeno[1,2,3-cd]pyrene -- 0.1 --

TotalI BAP TEC: 0.00082
aFrom WCH (2014f).

=- not detected
BAP TE-C = Benzo(a)pyrene toxic equivalent concentration

Table 2-16. 600-370 Waste Site Excavation Statistical Sampling Toxic Equivalent
C onc entratio ns o fB enzo a pyre ne.

Toxic Equivalency
Carcinogenic Polycyclic Statistical Result Factor BAP TEC
Aromatic Hydrocarbons (mng/kg) a(Unitless) (mg/kg)

Benzo[a]pyrene 0.0494 1 0.0494
Benzo[a]anthracene 0.0165 0.1 0.00165
Benzo[b]fluorathene 0.0405 0.1 0.00405
Benzo[k]fluoranthene -- 0.1 --

Chrysene 0.0155 0.01 0.000155
Dibenz[a,h]anthracene -- 0.1 --

Ilndeno[1,2,3-cd]pyree +- 0.1 --

Total BAP TEC: 0.0553
aFrom WCH (2014).

=- not detected
BAP TEC = Benzo(a)pyrene toxic equivalent concentration
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Table 2-17. 600-370 Waste Site Excavation Focused Sampling Toxic Equivalent
Concentrations of Benzo(a)pyrene. ________

Toxic Equivolency
Carcinogenic Polycyclic Mlaximum Result Factor BAP TEC
Aromatic Hydrocarbons (mg/kg) a (Unitless) (mg/kg)

Benzoaapyrene 0.00187 1 0.00187
Benzo[a]anthracene 0.00104 0.1 0.000104
Benzo[b]fluoranthene 0.00230 0.1 0.000230
Benzo[k]fluoranthene -- 0.1 --

Chiysene 0.000679 0.01 0.00000679
Dibenza,h]anthracene -- 0.1 --

Indeno[1,2,3-cdjpyrene -- 0.1 --

To tal RAP TEC: 0.00221
a From WCH (2014g).

-- =not detected
BAP TEC = Benzo(a)pyrene toxic equivalent concentration

Table 2-18. 600-372 Waste Site Toxic Equivalent Concentrations of
B e nzo(a)p ane._________

Toxic Equivalency
Carcinogenic Polycyclic Mlaximum Result Factor BAP TEC
Aromatic Hydrocarbons (mg/kg) (Unitless) (mg/kg)

Benzo[ajpyrene 0.00205 1 0.00205
Benzo[a]anthracene 0.00194 0.1 0.000194
Benzo[blfluoranthene 0.0014 0.1 0.000140
Benzo[k]fluoranthene -- 0.1 --

Chrysene 0.0018 0.01 0.000018
Dibenz[a,h]anthracene -- 0.1 --

Indeno[1,2,3-ed]pyrene -- 0.1 --

Total RAP TEC: 0.00240
aFrom WCH (2014i).
-= not detected

BAP TEC = Benzo(a)pyrene toxic equivalent concentration
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Table 2-19. 600-373 Waste Site Toxic Equivalent Concentrations of
Benzo(a)p ine. _________

Toxic Equivalency
Carcinogenic Polycyclic Maximum Result Factor BAP TEjC
Aromatic Hydrocarbons (m/g (Unitless) (mg/kg)

BenzD[a]pyrene 0.0154 1 0.0154
Benzo[a]anthracene 0.0187 0.1 0.00187
Benzo[b]fluoranthene 0.0123 0.1 0.00123
Benzo[k]fluoranthene -- 0.1 --

Cbrysene 0.0203 0.01 0.000203
Dibenzfa,h]anthracene 0.00105 0.1 --

Lndeno[1,2,3-cdjlpyrene -0.1 --

7-FromWCH (214j).Total R AP TEC: 0.0187

--- not detected
BAP TEC =Benzo(a)pyrene toxic equivalent concentration

Table 2-20. 600-378 Waste Site Toxic Equivalent Concentrations of
Benzo(a)p ine.__ _______

Toxic Equivalency
Carcinogenic Polycyclic Maximum Result Factor BAP TEC
Aromatic Hydrocarbons _____________ (Unitless) (mg/kg)

Benzo~alpyrene 0.089 1 0.0890
Benzo[a]anthracene 0.114 0.1 0.0114
Benzo~b]fluoranthene 0.101 0.1 0.0101
Benzo[k]fluoranthene 0.0503 0.1 0.00503
Chrysene 0.095 0.01 0.00095
Dibenz[a,h]anthracene 1 0.00251 0.1 0.000251
Indeno[1,2,3-cd]pyrene -- 0.1 --

To tal RAP TEC: 0.117
aFrom WCH (2014n).

=- not detected
BAP TEC =Benzo(a)pyrene toxic equivalent concentration
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Table 2-21. 600-379 Waste Site Toxic Equivalent Concentrations of
___________________Benzo(a)p ~ne._________

Toic Equivalency
Carcinogenic Polycyclic Maximumn Result Factor BAP TEDC
Aromatic Hydrocarbons (mg/kg) (Unitless) (mg/kg)

Benzo[a]pyrene 0.00169 1 0.00169
Benzo[a]anthracene -- 0.1 --

Benzo bfluoranthene 0.00192 0.1 0.000192
Benzo[k]fluoranthene -- 0.1 --

Chrysene __________ 0.01 -

Dibenza,h]anthracene -- 0.1 --

Indeno[1,2,3-cd]pyrene 0.00184 0.1 0.000184
TotalI BAP TEC: 0.00207

aFrom WCH (2014o).
-= not detected

BAP TEC =Benzo(a)pyrene toxic equivalent concentration
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