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The 118-C-3 waste site consists of the 105-C Reactor Building and associated sites located in the 
100-BC-1 Operable Unit, in the 100-B/C k e a  of the Hanford Site. The following three subsites 
have been designated in the Waste Inforrnation Data System for the 118-C-3 waste site: 

143979 565390 Decontamination room 

e 118-C-3: 1 
e 118-C-3:2 
e 118-C-3:3 105-C French Drains. 

105-C Reactor Core and Interim Safe Storage Project 
105-C Reactor Building Below Grade Structures and Underlying Soils 

Only the 118-C-3:3 subsite of the 118-C-3 waste site is addressed in this document. 

Four french drains make up the 118-C-3:3 site located, one each, to the northwest, northeast, 
southwest, and southeast of the current 105-C Reactor safe storage enclosure (105-C SSE). The 
11 8-C-3:3 french drains likely received condensate from the steam heating sys 
neighboring rooms or areas around the 105-C Reactor Building. Locations of the 118-C-3:3 
french drains were determined from Hanford Historical Site Drawing P-6045 dated August 195 1 
(GE 1951) and are presented in Table ES-1. 

Table ES-1. 118-C-3:3 French rain Locations Around the 105-C 

I 1 (northwest) I 144055 I 565344 I Controlroom 

I 2 (northeast) I 144055 I 565376 I Outerrodroom 

I 3 (southwest) I 143991 I 565333 I Electrical equipment room 

The operational lifetime of the 105-C Reactor and the 118-C-3:3 french drains began in 1952 and 
ended on April 25, 1969. Deactivation of the reactor was completed in 1971. Various 
remediation efforts around the reactor building took place beginning in 1983, when the exhaust 
stack was demolished, and ending in 1998, when the 105-C SSE was completed. The 105-C 
SSE excavations have been backfilled and leveled to grade. 

Confirmatory sampling of the 118-C-3:3 french drains was conducted on January 4,2006. Three 
of the four french drains were found partially intact. The southeast french drain (#4) was not 
found and is assumed to have been removed during previous remedial actions. Samples were 
collected at the base of the french drains located 3.1 m (-10 ft) below ground surface and at a 
depth of 4.6 m (15 ft) at the southeast location. The sample results indicate that all four areas are 
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in compliance with the remedial action objectives for the 118-C-3:3 site. A suinmary of the 
cleanup evaluation of the soil results against the applicable criteria is presented in Table ES-2. 
The results of the confirmation sampling are used to make reclassification decisions for the 
118-C-3:3 subsite in accordance with the TPA-MP-14 (DOE-RL 1998) process. 

In accordance with this evaluation, the confirmatory sampling results support a reclassification 
of this site to interim closed out. The current site conditions achieve the remedial action 
objectives and the corresponding remedial action goals established in the Remedial Design 
Reportfiemedial Action Work Plan for the 100 Area (DOE-RL 2005b) and the Interim Action 
Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, 
Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999). These results 
show that residual soil concentrations support future land uses that can be represented (or 
bounded) by a rural-residential scenario. The results also demonstrate that residual contaminant 
concentrations support unrestricted future use of shallow zone soil (i.e., surface to 4.6 m [ 15 ft]) 
and that contaminant levels remaining in the soil are protective of groundwater and the Columbia 
River. This site does not have a deep zone; therefore, no deep zone institutional controls are 
required. 

Soil cleanup levels were established in the Remaining Sites ROD based on a limited ecological 
risk assessment. Screening values were not exceeded for the contaminants of potential concern 
for this site with the exception of boron, mercury, and vanadium. Exceedance of screening 
values does not necessarily indicate the existence of risk to ecological receptors. It is believed 
that the presence of residual boron, mercury, and vanadium contamination at these levels does 
not pose a risk to ecological receptors because concentrations of boron, mercury, and vanadium 
are part of natural site background. A baseline risk assessment for the river corridor portion of 
the Hanford Site began in 2004, which includes a more complete quantitative ecological risk 
assessment. That baseline risk assessment will be used as part of the final ROD for this site. 
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Summary of Remedial Action Goals for the 118-C-3:3 French Drains, Table ES-2. 

Remedial Action 
0 bj ec tives 
Attained? 

Regulatory 
Requirement Remedial Action Goals Results 

Direct Exposure - 
Radionuclides 

Attain 15 mredyr  dose rate above 
background over 1,000 years. 1 Yes No radionuclide COPCs were detected 

above background levels. 

Direct Exposure - 
Nonradionuclides 

Attain individual COPC RAGs. 1 Yes 
All individual COPC concentrations 
are below the direct exposure criteria. 

Risk Requirements - 
Nonradionuclides 

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

Attain a cumulative hazard 
quotient of <1 for noncarcinogens. 

All hazard quotients are less than 1. 

The cumulative hazard quotient 
(5.2 x loe2) is less than 1. 

The excess cancer risk for carcinogens 
is less than 1 x 

Yes 
Attain an excess cancer risk of 
cl x for individual carcinogens. 

Attain a cumulative excess cancer 
risk of < 1 x 1 0-5 for carcinogens. 

The cumulative excess cancer risk 
(9.6 x is less than 1 x 10-j. 

SroundwaterOXiver 
Protection - 
Radionuclides 

Attain single COPC groundwater 
and river protection RAGs. 

All single COPC groundwater and river 
RAGs have been attained. 

Attain national primary drinking 
water standards:” 4 mredyr  
(betdgamma) dose rate to target 
receptorlorgans. 

All detected radionuclides were below 
statistical background levels. 

Yes Meet drinking water standards for 
alpha emitters: the most stringent 
of 15 pCi/L MCL or 1/25th of the 
derived concentration guides from 
DOE Order 5400.5.b 

All detected radionuclides were below 
statistical background levels. 

Meet total uranium standard of 
30 p g L  (21.2 pCiL).“ 

Uranium statistical values are below 
background for this site. 

Sroundw atermiver 
Protection - 
Nonradionuclides 

Attain individual nonradionuclide 
groundwater and river cleanup 
requirements. 

Maximum detected results for copper 
and mercury are above the river 
protection RAGs. The maximum 
detected result for mercury is also 
above the groundwater protection 
RAG. However, RESRAD model 
results (BHI 2005a) indicate that copper 
and mercury will not reach groundwater 
(and therefore the Columbia River) 
within 1,000 years. Therefore, residual 
concentrations achieve the RAOs for 
groundwater and river protection. 

Yes 

a “National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141). 
Radiation Protection of the Public and the Environment (DOE Order 5400.5). 
Based on the isotopic distribution of uranium in the 100 Areas, the 30 pg/L MCL corresponds to 21.2 pCi/L. Concentration-to- 
activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level 
for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001). 

COPC = contaminant of potential concern RAO = remedial action objective 
MCL = maximum contaminant level (drinking water standard) RESRAD = RESidual RADioactivity (dose model) 
RAG = remedial action goal 
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REMAINING SITES VERIFICATI 
118-C-3:3,105-C FRE 

STATEMENT OF PROTECTIVENESS 

This report demonstrates that the 118-C-3:3 site meets the objectives for interim closed out as 
established in the Remedial Design RepodRemedial Action Work Plan for the 100 Area 
(DOE-RL 2005b) and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 

100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington 
(EPA 1999). These results show that residual soil concentrations support future land uses that 
can be represented (or bounded) by a rural-residential scenario. The results also demonstrate that 
residual contaminant concentrations support unrestricted future use of shallow zone soil 
(i.e., surface to 4.6 m [15 ft]) and that contaminant levels remaining in the soil are protective of 
groundwater and the Columbia River. This site does not have a deep zone; therefore, no deep 
zone institutional controls are required. 

100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 

GENERAL SITE INFORMATION A 

The 105-C Reactor was the Hanford Site’s sixth single-pass, graphite-moderated production 
reactor and was located in the 100-BC-1 Operable Unit, in the 100-B/C Area of the Hanford Site 
(Figure 1). Construction began in 1951 and was completed in 1952. After its shutdown in 1969, 
the reactor remained in a state of surveillance and maintenance until the Environmental 
Restoration Contractor’s Facilities Decommissioning Project was initiated in 1996. With the 
bulk of the reactor building removed, the safe storage enclosure (SSE) was completed around the 
reactor core in 1998. 

The 118-C-3:3 site is a collection of four french drains roughly located at the four corners of the 
105-C Reactor Building (Figure 2). A typical view of the 11 8-C-3:3 french drains is presented in 
Figure 3. The exact locations of the french drains were determined from Hanford Historical Site 
Drawing P-6045 dated August 1951 (GE 1951). 

The area around all four drains was disturbed and/or excavated during 105-C Reactor 
decommissioning activities. The area around the french drain to the southeast of the reactor was 
extensively excavated during the remediation of the 100-B/C south effluent pipelines 
(BHI 2004). The entire area was backfilled and smoothed to grade after the various excavations. 
Prior to confirmatory sampling no visual surface indicators of the french drains remained, but no 
record of their removal or remediation could be found. The 118-C-3:3 french drains were likely 
condensate drains from the sealed steam heating system that would not have been subject to 
contamination from within the reactor building. However, the exact history of the 118-C-3:3 
drains is unknown, hence the need for the confirmatory sampling presented in this document. 
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Figure 1. 118-C-3:3 Site 

Rev. 0 
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Figure 2. 118-C-3:3 Sample 
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Note: Coordinate locations of french drain locations taken from WlDS Subsite Code 118-C-3:3. 
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Figure 3. Typical 1 
(Southwest french drain #3) 
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IRMATORY SA LING ACTIVI 

Confirmatory sampling was conducted at the 118-C-3:3 subsite on January 4,2005. Excavation 
at the four french drain locations found three of the four drains partially intact. The fourth drain, 
#4 to the southeast, was not found in the excavation. The three french drains found were 
excavated and sampled just below the bottom of the drain. The southeast location was excavated 
to 4.6 m (15 ft) below ground surface and sampled at the bottom of the excavation. This sample 
design follows an agreement with the U.S. Environmental Protection Agency for sampling an 
analogous french drain at the 105-F Reactor, which was also removed during decontamination 
and decommissioning activities. 

Contaminants of Potential Concern 

The 11 8-C-3:3 french drain site was recently discovered during document searches conducted to 
ensure complete cleanup of the Hanford Site. As a potential liquid waste site, the contaminants 
of potential concern (COPCs) developed for the 100-B/C south effluent pipelines (BHI 2004), 
based on the 100 Area Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2005a), 
were adopted for the 118-C-3:3 site. The COPC list includes americium-241 , cesium-137, 
cobalt-60, europium- 152, europium- 154, europium- 155, plutonium-238, plutonium-239/240, 
strontium-90, uranium-23 8, lead, mercury, total chromium, and hexavalent chromium. 

Because of some uncertainty and knowledge of previous investigations, the following analytical 
methods were also performed: polychlorinated biphenyls (PCB s), semivolatile organic analysis 
(SVOA), and the expanded inductively coupled plasma (ICP) metals list (antimony, arsenic, 
barium, beryllium, boron, cadmium, chromium [total] , cobalt, copper, lead, manganese, 
molybdenum, nickel, silver, selenium, vanadium, and zinc). 

During confirmatory sampling, field screening for volatile organic compounds was performed to 
assess the need for volatile organic analysis (VOA). No volatile organic compounds were 
detected (WCH 2006b), and VOA was not performed on any of the samples. 

Confirmatory Sample Design 

A focused sampling design was implemented on January 4,2006, in accordance with the Work 
Instruction for the 118-C-3:3 French Drains (BHI 2005b). The 118-C-3:3 site was investigated 
through field observations, focused sampling, and analysis to determine if radiological or other 
hazardous contamination was present. The location of the 11 8-C-3:3 site was identified based on 
105-C Reactor construction diagrams. It was unclear if decommissioning and demolition of the 
105-C Reactor and/or remediation of the 100-B/C effluent pipelines had resulted in the removal 
and remediation of some or all of the french drains. Therefore, test pits were excavated at each 
of the drain locations to determine if a structure was present or not. Three of the four french 
drains were located during excavation. A sample was collected directly below each drain and 
analyzed according to the COPC list. The #4 french drain, southeast of the 105-C Reactor, 
was not located during excavation. It was assumed that the southeast french drain was 
previously removed, probably during the remediation of the 100-B/C pipelines. However, a 
sample was collected at 4.6 m (15 ft) below ground surface from the test pit at the southeast 
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3.1 m 

french drain location. This sample was called for in the work instruction (BHI 2005b) to verify 
the adequacy of the remedial action perforrned during previous excavations. 

~ 

ICP metals," mercury, PCB, SVOA, 
hexavalent chromium, iso-U, 
GEA, gross alpha, gross beta 

Field quality control samples were collected as required in the SAP (DOE-RL 2005a). One 
equipment blank was collected to verify the cleanliness of equipment and supplies used for 
sample collection. The equipment blank was collected using silica sand (e.g. , Colorado silica 
sand) poured over the sampling equipment and submitted for laboratory analysis. Analyses 
performed on the equipment blank included ICP metals, mercury, and SVOA. One field 
duplicate sample was collected to verify the precision (reproducibility) of the laboratory analysis. 
The field duplicate was collected at the base of the southwest french drain (#3). Analyses 
performed on the duplicate sample included gamma energy analysis (GEA), gross alpha, gross 
beta, hexavalent chromium, mercury, ICP metals, SVOA, and PCBs. No deviations from the 
planned quality assurance sampling were made (WCH 2006b). 

3.1 m 

Sample Summary 

ICP metals: mercury, PCB, SVOA, 
hexavalent chromium, iso-U, 
GEA, gross alpha, gross beta 

A summary of samples collected at the 118-C-3:3 site is provided in Table 1. Sample locations 
are the same as the french drain locations depicted in Figure 2. Analytical results are presented 
in Appendix A. 

4.6 m 

Table 1. Confirmatory Sample Summary for the 118-C-3:3 French Drains. (2 Pages) 

ICP metals," mercury, PCB, SVOA, 
hexavalent chromium, iso-U, 
GEA, gross alpha, gross beta 

Sample 
Location 

3.1 m 

3.1 m 

Northwest 
frenc h drain # 1 

ICP metals," mercury, PCB, SVOA, 
hexavalent chromium, iso-U, 
GEA, gross alpha, gross beta 

ICP metals," mercury, PCB, SVOA, 
hexavalent chromium, iso-U, 
GEA, gross alpha, gross beta 

Northeast 
french drain #2 

Southeast 
french drain #4 
(removed) 

Southwest 
french drain #3 

Southwest 
french drain #3 

Media 

N 144055 
french drain E 565344 

Soil at base of J10v63 N 144055 
E 565376 french drain I I 

Soil at bottom 1 Jlov64 1 N 143979 
of pothole E 565390 

Soil at base of J10v66 N 143991 
E 565333 french drain I I 
N 143991 

french drain E 565333 

Sample Analysis 
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Sample 
Location 

Equipment 
blank 

Table 1. Confirmatory Sample Summary for the 118-C-3:3 French rains. (2 Pages) 

Sample Sample Coordinate Depth Sample Analysis Media Number Locations (bgd 

J 1 OV65 NA NA ICP metals,a mercury, SVOA Silica sand 
~~ _______ 

Source: Remaining Sites Field Sampling, Logbook EL- 1585-4 (WCH 2006b). 
a The expanded list of ICP metals was performed including antimony, arsenic, barium, beryllium, boron, cadmium, chromium 

bgs = below ground surface NA = not applicable 
GEA = gamma energy analysis PCB = polychlorinated biphenyl 
ICP = inductively coupled plasma SVOA = semivolatile organic analysis 
iso-U = isotopic uranium (uranium-233/234, uranium-235, uranium-238) 

(total), cobalt, copper, lead, manganese, molybdenum, nickel, silver, selenium, vanadium, and zinc. 

Confirmatory Sampling Results 

Confirmatory samples were analyzed using U.S. Environmental Protection Agency-approved 
analytical methods. A comparison of the maximum concentrations of the remaining detected 
analytes and the site remedial action goals (RAGs) is summarized in Table 2. Contaminants that 
were not detected by laboratory analysis are excluded from Table 2. Potassium-40, radium-226, 
radium-228, thorium-228, and thorium-232 were detected by GEA, but these isotopes are unrelated 
to the operational history of the site and were detected at levels below statistical background 
activities (based on an assumption of secular equilibrium, the background activities for 
radium-228 and thorium-228 are equal to the statistical background activity of 1.32 pCi/g for 
thorium-232 provided in DOE-RL [ 19961). These isotopes are not considered further. The 
analytical results for all constituents are stored in the Environmental Restoration project-specific 
database prior to archiving in the Hanford Environmental Inforrnation System and are presented 
in Appendix A. Of the ICP metals analyzed, aluminum, calcium, iron, magnesium, potassium, 
silicon, and sodium are not evaluated in the Cleanup Levels and Risk Calculations table under 
Washington Administrative Code (WAC) 173-340-740(3) and, therefore, are not considered 
COPCS. 

DATA EVALUATION 

All detected analytes, with the exception of copper and mercury, were reported at concentrations 
below the direct exposure, groundwater protection, and river protection soil RAGs. Mercury was 
detected at a concentration (0.8 mg/kg) exceeding the soil RAGs for protection of groundwater 
(0.33 mg/kg) and the Columbia River (0.33 mg/kg). Copper was detected at a concentration 
(38.3 mg/kg) that exceeded the soil RAG for the protection of the Columbia River (22 rng/kg). 
The mercury result is from the northeast french drain, while the copper result is from the 
northwest drain. All of the other copper and mercury results pass applicable RAGs. Based on a 
soil-partitioning coefficient (Kd value) of 22 mL/g for copper and 30 mWg for mercury, the 
100 Area Analogous Sites RESMD Calculations (BHI 2005a) indicate that these constituents 
will migrate no more than 3 m (10 ft) in 1,000 years. With a groundwater elevation of 121 m 
(397 ft) above mean sea level, a ground surface elevation of 151 m (492 ft) above mean sea level, 
and a sample depth of 3 m (10 ft), copper and mercury are not predicted to reach groundwater 
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Shallow 
Zone 

Lookup 
Valueb 

(and therefore the Columbia River) within 1,000 years. Therefore, residual concentrations of 
these constituents satisfy the remedial action objectives. 

Soil Soil 
Concentration Concentratior 
Protective of Protective of 
Groundwater the River 

Table 2. Comparison of Maximum Soil Values to Action Levels for the 
118-C-3:3 French Drains? (2 

Does the 
Maximum 

Result Meet 

Does the 
Maximum 
Result Pass 
RESRAD 
Modeling? 

Direct 
Exposure 

Soil Cleanup 
Level for 

Groundwater 
Protection 

Indeno( 1,2,3-cd) pyrene 

PhenanthreneP 

0.052 

0.11 

Generic Site Lookup Values (pCi/g) Does the 
Maximum 
Result Pass 
RESRAD 
Modeling? 

Does the 
Maximum 

Result Meet 
RAGS? 

Maximum 
Result 
(PCW 

COPC 

Uranium-23 3/234 I 0.625 k B G )  l . l C  I 1.1" I 1.1" Yes I -- 

Uranium-235 I 0.051 (<BG) 0.61 I 0.5d I 0.5d Yes I -- 
Uranium-238 I 0.676(<BG) 1.1" I 1.1" I l . l C  Yes I -- 

Remedial Action Goals (mg/kg) 

Soil Cleanup 
Level for 

River 
Protection 

Maximum 
Result 

(mg/kg) 
COPC 

Arsenic I 3.4(<BG) 20" I 20" 20" Yes I -- 

Barium I 80(<BG) 16,000f I 132g 400 Yes I -- 

Beryllium I 0.69kBG) 10.4h I 1.51g 1.51g Yes I -- 

Boron' I 1.4 16,000' I 320 Yes I -- 

Chromium I 16.4(<BG) 120,000' I 18.5g 18.5g Yes I -- 
Hexavalent chromium I 0.54 2.1f I 4.8 2 Yes I -- 
Cobalt I 7.4(<BG) 16,000' I 32 Yes I -- 

Copper I 38.3 2,960' I 59.2 22g NO I Yesk 
Lead I 7.9 (<BG) 10.2g Yes I -- 

Manganese I 297(<BG) Yes I -- 
0.33g Mercury I 0.8 

Nickel I 14.4(<BG) 27.4 Yes I -- 
Selenium" I 0.37 (<BG) 0.78 I 5 1 Yes I -- 

Vanadium I 48.7 (<BG) 560f I 85.1g Yes I -- 

Zinc I 50.2kBG) 24,000' I 480 67. ag Yes I -- 

Aroclor- 1254 I 0.0051 0.5" I 0.017" 0.017" Yes I -- 

Aroclor- 1260 I 0.0065 0.5" I 0.017" 0.017" Yes I -- 
Benzo(a)anthracene I 0.075 1.37" I 0.33" 0.33" Yes I -- 

Benzo( a)p yrene I 0.073 0.137" I 0.33" 0.33" Yes I -- 

1.37" I 0.33" 0.33" Yes I -- Benzo( b) fluoranthene 0.059 
Benzo( ghi)peryleneP 0.059 
B enzo( k)fluoranthene 0.068 
Chrysene 

2,400f I 48 Yes I -- 192 
0.33" 13.7" I 0.33" Yes I -- 

137" I 1.2 0.33" 
Fluorant hene I 0.16 3.200' I 64 18 

1.37" I 0.33" 0.33" Yes 1 -- 

1,920 24,000f I 240 Yes I -- 
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Maximum 
Result 

(mg/kg) 

Rev. 0 

Soil Cleanup Soil Cleanup 
Direct Level for Level for 

Protection Protection 
Exposure Groundwater River 

Table 2. Comparison of Maximum Soil Values to Action Levels for the 
118-C-3:3 French Drains.a (2 Pages) 

Bis(2ethylhexyl) 
phthalate 
Di-n-butylphthalate 

COPC 

0.065 7 1.4" 0.6 0.36 Yes _- 

0.026 8,000' 160 540 Yes -- 

P yrene 

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

Maximum 
Result Meet 

RAGs? 

0.17 I 2,400f I 48 I ~192r Yes 

Does the 
Maximum 
Result Pass 
RESRAD 
Modeling? 

a RAG values presented reflect updates to carcinogenicity/toxicity information and analytical perfomance requirements since the 
latest revision to the Remedial Design Report/Remedial Action Work Plan for  the 100 Area (DOE-RL 2005b). 
Activity corresponding to a single radionuclide 15 mredyr exposure as calculated using a generic RESRAD model (DOE-RL 
2005b). 
The calculated lookup value is below the Hanford Site-specific soil background activity. The value presented is the Hanford 
Site-specific soil background activity. 
The calculated RAG is below the MDA. The value presented is the MDA. 

Section 2.1.2.1 of the Remedial Design Report/Remediul Acton Work Plan for  the 100 Area (DOE-RL 2005b). 
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B, 1996. 
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996). 

No Hanford Site-specific or Washington State background value available. 
No cleanup level is available from the Ecology Cleanup Levels and Risk Calculations database, and no toxicity values are 
available to calculate cleanup levels (Ecology 2005). 
Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005a),with the groundwater table elevation of 122 m above 
mean sea level, a ground surface elevation of 151 m above mean sea level, and sample depth of 3.5 m. 

1994). A value for lead is not available in WAC 173-340-740(3) (1996). 

Background soil Metals Concentrations in Washington State (Ecology 1994). 

e The cleanup value of 20 mgkg has been agreed to by Tri-Party project managers. The basis for 20 mgkg is provided in 

'' Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996). 

' This value is based on the Guidance Manual for  the Integrated Exposure Uptake Biokinetic Model for Lead in Children (EPA 

" Hanford Site-specific background is not available; not evaluated during background study. Value used is from Natural 

' Carcinogenic cleanup level calculated per WAC 173-340-740(3), Method B, 1996. 
O Where cleanup levels are less than the RDL, cleanup levels default to the RDL (WAC 173-340-707[2], 1996). 

Toxicity data for this chemical are not available. RAGs for benzo(g,h,i) perylene and phenenthrene are based on the surrogate 
chemicals pyrene and anthracene, respectively. 

= not applicable 

= contarninant of potential concern 
BG = background 
COPC 
MDA = minimum detectable activity 
RAG = remedial action goal 
RDL = required detection limit 
RESRAD= RESidual RADioactivity (dose model) 
WAC = Washington Administrative Code 

Nonradionuclide risk requirements for the 118-C-3:3 site include an individual hazard quotient of 
less than 1 .O, a cumulative hazard quotient of less than 1 .O, individual contaminant carcinogenic 
risks of less than 1 x lo", and a cumulative carcinogenic risk of less than 1 x 
values were not calculated for constituents that were either not detected or were detected at 
concentrations below Hanford Site or Washington State background values. All individual 
hazard quotients for noncarcinogenic constituents were less than 1 .O. The cumulative hazard 
quotient for those noncarcinogenic constituents above background or detection levels is 
5.2 x The individual carcinogenic risk values for carcinogenic constituents above 

These risk 

Remaining Sites Verification Package for the I I8-C-3:3 French Drains 9 
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background or detection levels are all below 1 x lo? The cumulative carcinogenic risk value for 
the site is 9.6 x which is below 1 x lo? 

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

DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the sample locations, recorded in 
the field log, and the analytical data with the requirements specified by the project objectives and 
perfoimance specifications. This review was used to determine if samples were collected in 
accordance with the sample design. The review also involves an evaluation of the analytical data 
to determine if they are the right type, quality, and quantity to support project decisions 
(Le., remedial action needs, interim site closure). A DQA completes the data life cycle of 
planning, implementation, and assessment that was initiated by the data process (EPA 2000). 

The data set for the 118-C-3:3 site consisted of sample delivery group K0164, which contains 
analytical data for four soil samples, a duplicate, and an equipment (field) blank. Third-party 
data validation was performed on sample delivery group KO164 (WCH 2006a). No major 
deficiencies were found, and all of the data were determined useable for decision-malung 
purposes. Minor deficiencies and qualifications added during validation are as follows: 

Several GEA analytes had method detection activities above the required detection levels. 
However, they were well below the applicable RAGS, and there is no impact to the data. 

In the ICP metals analysis of the laboratory control sample, or blank spike, a low recovery 
was observed for silicon at 67%. All silicon results were qualified “J,” as estimates, by third- 
party validation. Silicon was not evaluated in the Cleanup Levels and Risk Calculations table 
under WAC 173-340-740(3) and, therefore, is not considered a COPC. 

In the ICP metals analysis, antimony was found in the method blank and had a low matrix 
spike recovery at 48.5 %. All antimony results were qualified “UJ,” as nondetected estimates, 
by third-party validation. 

Molybdenum was also found in the ICP metals method blank. Third-party validation 
qualified the results in samples JlOV63 and JlOV67 as estimates with a “J.” 

Calcium had a high matrix spike result (140.3%), and all of the calcium results were 
qualified as estimates with a “J.” 

Also in the ICP metals analysis, four analytes (aluminum, calcium, iron, silicon) had high 
relative percent differences relative to the duplicate sample. High relative percent 
differences in soil samples are generally attributed to heterogeneities in the sample matrix 
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and are not an analytical problem. None of these analytes were evaluated in the Cleanup 
LRvels and Risk Calculations table under WAC 173-340-740(3) and, therefore, are not 
considered COPCs. 

0 The analytes 2,4-dimethylphenol and 2,4-dinitrophenol had high RPDs of 35% and 57%, 
respectively. Third-party validation qualified all results for both of these analytes as 
estimates with a “J.” 

These deficiencies are considered minor and have resulted in qualifying the sample results as 
estimates. Under the statement of work, estimated data are still useable for decision-malung 
purposes. 

The DQA review was performed in accordance with WCH-EE-0 1 , Environmental Znvestigations 
Procedures. Specific data quality objectives for the site are found in the SAP (DOE-RL 2005a). 
The SAP data quality assurance requirements were followed, where appropriate. The data 
review for the 118-C-3:3 waste site determined that the analytical data are the right type, quality, 
and quantity to support site remediation decisions within specified error tolerances. All 
analytical data were found acceptable for decision-malung purposes. The data have been stored 
in the Environmental Restoration project-specific database pending final archiving in the 
Hanford Environmental Information System, pursuant to requirements in the Hanford Federal 
Facility Agreement and Consent Order (Ecology et al. 1989). 

SUMMARY FOR INTERIM CLOS 

On January 4,2006, focused confirmatory samples were collected from under three of the four 
118-C-3:3 french drains and from a test pit at the original location of the fourth french drain. 
Examination of the data has led to the conclusion that the site passes the RAGS without further 
remedial action. In accordance with this evaluation, the confirmatory sampling results support a 
reclassification of the 11 8-C-3:3 site to interim closed out. The analytical results were shown to 
meet the cleanup objectives for direct exposure, groundwater protection, and river protection. 
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Table A-1. 118-C-3:3 Sampling Results. (7 Pages) 
HEIS 
-- Number 

Northwest J10V62 
Northeast J10V63 
Southeast J10V64 
Southwest JlOV66 

Duplicate of JOlV66 JlOV67 

Sample Location 

? 

Sample Americium-241 GEA Cesium-137 Cobalt-60 Europium- 152 Europium- 154 Europium-155 

01/04/06 0.31 U 0.31 0.076 U 0.076 0.1 U 0.1 0.18 U 0.18 0.26 U 0.26 0.21 U 0.21 
01/04/06 0.19 U 0.19 0.091 U 0.091 0.098 U 0.098 0.27 U 0.27 0.32 U 0.32 0.21 U 0.21 
01/04/06 0.36 U 0.36 0.07 U 0.07 0.078 U 0.078 0.17 U 0.17 0.23 U 0.23 0.18 U 0.18 
01/04/06 0.24 U 0.24 0.07 U 0.07 0.085 U 0.085 0.17 U 0.17 0.26 U 0.26 0.19 U 0.19 
01/04/06 0.23 U 0.23 0.1 U 0.1 0.11 U 0.11 0.21 U 0.21 0.34 U 0.34 0.21 U 0.21 

pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g 9 MDA Date ------------- - 

Sample Location 

Northwest 
Northeast 
Southeast 
Southwest 

HEIS Sample Gross alpha Gross beta Potassium-40 Radium-226 Radium-228 Silver-108 m 
MDA MDA pCi/g Q MDA pCi/g Q MDA pCUg Q MDA pCi/g 2 MDA pCi/g Q pCi/g Q Number Date 

J10V62 01/04/06 3.91 3.7 18.7 6.5 9.42 0.9 0.474 0.15 0.717 0.3 0.054 U 0.054 
J10V63 01/04/06 7.05 3.4 18.5 5.5 6.86 0.92 0.21 U 0.21 0.42 U 0.42 0.069 U 0.069 
J10V64 01/04/06 8.1 1 3.4 22.6 5.6 9.14 0.76 0.437 0.15 1.1 U 1.1 0.051 U 0.051 
J10V66 01/04/06 11.4 3.7 18.5 7.9 14 U 14 0.56 U 0.56 0.99 U 0.99 0.048 U 0.048 

--------------- ---- 

HEIS Sample Uranium-238 GEA 
Number Date pCi/g Q MDA 

Sample Location 

Northwest J10V62 01/04/06 10 U 10 
Northeast J10V63 01/04/06 11 U 11 
Southeast J10V64 01/04/06 8.9 U 8.9 
Southwest J10V66 01/04/06 8.5 U 8.5 

I Duplicate of J01V66 I J10V67 I 01/04/06 I 12 I U l  12 1 
Acronyms and notes apply to all of the tables in this appendix. 
Note: Data qualified with C andor J are considered acceptable values. 
C = blank contamination (inorganic constituents) 
GEA = gamma energy analysis 
HEIS = Hanford Environmental Information System 
J = estimate 
MDA = minimum detectable activity 
PQL = practical quantitation limit 
Q = qualifier 
U = undetected 

E; 0 
3 

k! 
E 

N 
0 
0 



Equipment Blank 
Southwest 

Duplicate of J10V66 

J10V65 01/04/06 562 2.9 0.28 U 0.28 8.8 1.2 9.2 0.02 0.02 u 0.02 0.12 uc 0.12 
J10V66 01/04/06 16600 3.1 5.4 0.3 3290 1.3 264 0.02 0.01 U 0.01 0.13 UC 0.13 
J10V67 01/04/06 16800 3.1 6.5 0.3 3470 1.3 265 0.02 0.02 0.02 0.27 UJ 0.12 



Northwest 
Northeast 
Southeast 

Equipment Blank 
Southwest 

Duplicate of JlOV66 

JlOV62 01/04/06 10.1 1.2 907 52.3 0.35 U 0.35 467 J 0.79 0.14 U 0.14 162 2.7 
JlOV63 01/04/06 8.2 1.2 704 52.2 0.35 U 0.35 457 J 0.79 0.14 U 0.14 151 2.7 
JlOV64 01/04/06 14.4 1.3 1150 54 0.36 U 0.36 736 J 0.82 0.14 U 0.14 172 2.8 
JlOV65 01/04/06 1.2 U 1.2 59 48.6 0.32 U 0.32 59.2 J 0.74 0.13 U 0.13 7.5 2.5 
JlOV66 01/04/06 8.4 1.2 796 52.1 0.37 0.35 693 J 0.79 0.14 U 0.14 120 2.7 
JlOV67 01/04/06 8.9 1.2 917 51.7 0.34 U 0.34 693 J 0.79 0.13 U 0.13 130 2.7 

I Duplicate of JlOV66 I JlOV67 I 01/04/06 I 40.9 I I 0.09 I 37.4 I I 0.05 I 
Equipment Blank 

Southwest 

? 
W 

JlOV65 01/04/06 0.1 0.08 1.2 0.05 
JlOV66 01/04/06 38.1 0.08 34.3 0.05 

N 
0 
0 

T 
5 
0 
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JlOV62 
Northwest 

Sample Date 1/04/06 

Table A-1. 118-C-3:3 Sampling Results. (7 Pages) 
JlOV63 JlOV64 JlOV65 

Sample Date 1/04/06 Sample Date 1/04/06 Sample Date 1/04/06 
Northeast Southeast Equipment Blank Constituent 

Aroclor- 10 16 
Aroclor- 122 1 
Aroclor-1232 
Aroclor- 1242 
Aroclor- 1248 
Aroclor-1254 
Aroclor- 1260 

14 U 14 14 U 14 15 U 15 
14 U 14 14 U 14 15 U 15 
14 U 14 14 U 14 1s U 1s 
14 U 14 14 U 14 15 U 15 
14 U 14 14 U 14 15 U 15 
5.1 J 14 14 U 14 15 U 15 
14 U 14 14 U 14 15 U 15 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Diclilorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dini trophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaplithalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol (cresol, 0-) 

2-Nitroaniline 
2-Nitrophenol 
3+4Methylphenol(cresol,m+p) 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenylphenyl ether 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthy lene 
Anthracene 
B enzo( a)anthracene 
B enzo( a)p yrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo( k)fluoranthene 
Bis(2-chloro-1-methylethy1)ether 
Bis(2-Ch1oroethoxy)methane 
Bis(2-cliloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 

Semivolatile Organic Analytes (SVOAs) 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
900 U 900 890 U 890 940 U 940 830 U 830 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 UJ 360 360 UJ 360 370 UJ 370 330 UJ 330 
900 UJ 900 890 UJ 890 940 UJ 940 830 UJ 830 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
900 U 900 890 U 890 940 U 940 830 U 830 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
900 U 900 890 U 890 940 U 940 830 U 830 
900 U 900 890 U 890 940 U 940 830 U 830 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
900 U 900 890 U 890 940 U 940 830 U 830 
900 U 900 890 U 890 940 U 940 830 U 830 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
360 U 360 360 U 360 370 U 370 330 U 330 
65 J 360 21 J 360 24 J 370 32 J 330 
360 U 360 360 U 360 370 U 370 330 U 330 
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Table A-1. 118-C-3:3 Sampling Results. (7 Pages) 

Constituent 

SVOAs (continued) 
Carbazole I 360 I U I 360 I 360 I U I 360 I 370 I U I 370 I 330 
Chry sene 360 U 360 360 U 360 370 U 370 330 
Di-n-butylphthalate 19 J 360 360 U 360 370 U 370 26 
Di-n-octylphthalate 360 U 360 360 U 360 370 U 370 330 
Dibenz[ a,h]anthracene I 360 1 U 1 360 I 360 I U I 360 I 370 I U I 370 I 330 
Dibenzofuran 360 U 360 360 U 360 370 U 370 330 
Diethylphthalate 360 U 360 360 U 360 370 U 370 330 
Dimethyl phthalate 360 U 360 360 U 360 370 U 370 330 
Fluoranthene 18 J 360 360 U 360 370 U 370 330 
Fluorene 360 U 360 360 U 360 370 U 370 330 
Hexachlorobenzene 360 U 360 360 U 360 370 U 370 330 
Hexachlorobutadiene 360 U 360 360 U 360 370 U 370 330 
Hexachloroc y clopentadiene 360 U 360 360 U 360 370 U 370 330 
Hexachloroethane 360 U 360 360 U 360 370 U 370 330 
Indeno( 1,2,3-~d)pyrene 360 U 360 360 U 360 370 U 370 330 
Isophorone 360 U 360 360 U 360 370 U 370 330 
N-Ni troso-di-n-diprop ylamine 360 U 360 360 U 360 370 U 370 330 
N-Nitrosodiphenylamine 360 U 360 360 U 360 370 U 370 330 
Naphthalene 360 U 360 360 U 360 370 U 370 330 
Nitrobenzene 360 U 360 360 U 360 370 U 370 330 
Pentachlorophenol 900 U 900 890 U 890 940 U 940 830 
Phenanthrene 360 U 360 360 U 360 370 U 370 330 
Phenol 360 U 360 360 U 360 370 U 370 330 
Pvrene 19 J 360 360 U 360 370 U 370 330 

1 U I 330 
~ U I 330 

~ 

330 

+-I-%- 
U ! 330 
U 330 
U 330 

~ 

330 

U 1 330 
U I 330 
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Aroclor- 10 16 
Aroclor-122 1 
Aroclor-1232 

Table A-1. 118-C-3:3 Samding Results. (7 

14 U 14 14 U 14 
14 U 14 14 U 14 
14 U 14 14 U 14 

Rev. 0 

Aroclor- 1242 
Aroclor- 1248 
Aroclor- 1254 

Duplicate of JlOV66 Constituent 

14 U 14 14 U 14 
14 U 14 14 U 14 
14 U 14 14 U 14 

172,4-Trichlorobenzene 
1.2-Dichlorobenzene 

360 U 360 360 U 360 
360 U 360 360 U 360 

1 Aroclor-1260 I 4.1 I J I 14 I 6.5 1 J I 14 

1,3-Dichlorobenzene 
174-Dichlorobenzene 
2,4,5-Trichlorophenol 

360 U 360 360 U 360 
360 U 360 360 U 360 
900 U 900 900 U 900 

2,6-Dinitrotoluene 
2-Chlorona~hthalene 

360 U 360 360 U 360 
360 U 360 360 U 360 

4-Chlorophenylphenyl ether 360 
4-Nitroaniline 900 

14-Nitro~henol I 900 I U I 900 I 900 I U 1 900 

U 360 360 U 360 
U 900 900 U 900 

Acenaphthene 
Acenaphthylene 
Anthracene 

360 U 360 360 U 360 
360 U 360 360 U 360 
360 U 360 360 U 360 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

I Bis(2-Ch1oroethoxy)methane 360 I U I 360 

75 J 360 48 J 360 
73 J 360 34 J 360 
59 J 360 35 J 360 

Bis(2-chloroethyl) ether 360 U 360 360 U 360 
Bis(2-ethylhexyl) phthalate 39 J 360 44 J 360 
B utvlbenzvlDhthalate 360 U 360 360 U 360 

Benzo(ghi)perylene 
B enzo(k)fluoranthene 
Bis(2-chloro- 1-methvlethv1)ether 

Remaining Sites Verification Package for the 1 18- C-3:3 French Drains 

59 J 360 38 J 360 
68 J 360 43 J 360 

360 U 360 360 U 360 
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JlOV66 

Rev. 0 

JlOV67 

Naphthalene 
Nitrobenzene 
Pentachlorophenol 

Constituent 

360 U 360 360 U 360 
360 U 360 360 U 360 
900 U 900 900 U 900 

Southwest I Duplicate of JlOV66 1 Sample Date 1/04/06 Sample Date 1/04/06 

Phenanthrene 
Phenol 
Pyrene 

I lu@g I Q I PQL I lu@g I Q I PQL 
SVOAs (continued) 

Carbazole I 360 I U I 360 I 360 I U I 360 

110 J 360 59 J 360 
360 U 360 360 U 360 
170 J 360 100 J 360 
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CALCULATION C 

Project Title lOU-B/C Area Field ,Remediation ,,, , , , Job No, 14655 
Area J ~ ~ - B / C  

Subject 11 8-C-3:3 French Drains Hazard Quotient and Carcinogenic Risk Calculations 
isci pline - ay ixunmen t  aZ * C a k  No. 0100C-CA-VO027 

Computer Program Excel . . , Program No. E X C ~  2003 

The attached catculations have been generated to decument compliance with established cleanup levels. These d o c L w  
i should be used in conjunction with other relevant documents in the administrative record. 

Committed Calculation ia Preliminary EII Superseded Voided 

Checker Reviewer 

SUMMARY OF REVISION 

Approval 

D. N. Stram 

Bate 

*Obtain Calc. No. from DIS 

DE01437.03 (1 2/09/2004) 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
23 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3s 
39 
40 
41 
42 

PURPOSE: 

Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic 
(excess cancer} risk values for the 118-C-3:3 subsite confirmatory sample results. In accordance 
with the remedial. action goals (RAGS) in the remedial design report/rernedial action work plan 
(RDWRAWP) (DOE-RL ZOOS), the foltlowing criteria must be met: 

1)  An HQ of 4 . 0  for ail individual noncarcinogens 
2) A cumulative HQ of <1 ,O for noncarcinogens 
3 )  An excess cancer risk of <I x 10”‘ for individual carcinogens 
4) A cumulative excess cancer risk of 4 x IO-’ for carcinogens. 

DOE-RL, 2005, Renzediul Design Report/Rernediub Action Work Plan fur the 100 Areus, 
DOEIRL-96-17, Rev. S ,  TJS.  Department of Energy, Richland Operations Office, Richland, 
Washington, 

WAC 1.73-340, “Model Toxics Control Act  - Cleanup,” Washington Administr-ntive Code, 
1996. 

WCH, 2006, Waste Site Reclassification Form 2006-016, and Attachment Remaining Sites 
Vt?rification Puckuge.for the 118-C-3:3 French Drahs, Washington Closure I-fanford, Richland, 
W ashitlgton. 

SOLUTION: 

Calculate an HQ for each notical-cinogenic constituent detected above background and compare 
it to the individual HQ of 4 . 0  (DOE-RL ZOOS). 

Sum the WQs and compare to the cumulative HQ criterion of d.0.  

Calculate an excess cancer risk value for each carcinogenic constituent detected above 
background and compare it to the individual excess cancer risk criterion of <1 x IOL6 (DOE-RL 
2005). 

S trm the excess cancei- risk values and coinpare to the cumulative cancer risk critei-icrn of 4 x 
lo-? 
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Washin~zton Closure Wanford CALCULATION smm 

IWETHODOLOGY: 

Hazard quotient and carcinogenic risk calculations wcrcc computed for the 118-C-3:3 subsitc as a 
whole, using the maximum value for each aiialyte in the data set of all locations sampled, Of the 
contaminants of potential concern for the site, boron and hexavalent chromium require the HQ and 
risk calculations because these analytes were detected and a Washington State or Hanford Site 
background valtie is not available. Copper and mercury are included because they were detected 
above their respective Hanford Site background values. Aroclor- 1254, aroclor-1260, and mujtiple 
semivolatile organic compounds (as shown in Tabfe 1, below) are included because they were 
detected by laboratory analysis and cannot be attributed to natural occurrence. An example of the 
EIQ and risk caIeulations is presented below: 

For exampfe, the maximum value for boron is 1.4 rng/kg, divided by the noncarcinogenic RAG 
value of 16,000 mgkg (boron is identified as a noncarcinogen in WAC 173-340-740[3]), is 
8.8 x lo-'- Cornparing this value, and all other individual. values, to the requirement of cf.0, this 
criterion is met. 

After the HQ calculations are completed for the appropriate analytes, the cumulative HQ is 
obtained by summing the individual values. (To avoid errors due to intermediate rounding, the 
individual EIQ values prior to rounding arc used for this calculation.) The sum of the HQ values 
is 5.2 x IO-'. Comparing this values to the requirement of 4 .0 ,  this criterion i s  met. 

To calculate the excess carcinogenic risk, the maximum value is divided by rhe carcinogenic 
RAG value, then niultiplied by I x lo-&. For- example, the rnaxirnutn value for benzo(a)anthra- 
cene is 0.075 rndkg; divided by 1.37 m g k g  and multiplied as indicated is 5.5 x 
Comparing this value, and all other individual values, to the requirement of <I x 
ciiterion is met. 

this 

After these calculations are completed for the carcinogenic analytes, the cumulative excess 
carcinogenic risk can be obtained by summing the individual values. (To avoid errors due to 
intermediate rounding, the individual HQ values prior to rounding are used for this calculation.) 
The sum of the excess carcinogenic risk values is 9.G x 
requirement of  <I x lo", this criterion is met. 

Coinparing this value to the 

WSULTS: 

1) List individual noncarcinogens and corresponding HQs >1 .O: None 
2) List the cumulatjve noncarcinogenic HQ >1.0: None 
3) List individual carcinogens and corresponding excess cancer risk >1 x IO": None 
4) List the cumulsive excess cancer risk fox carcinogens >J. x None. 

Table 1 shows the results of the calculations for the 118-C-3:3 subsite. 
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Table 1. Hazard Quotient and Excess Cancer Risk Results for the 118-C-3:3 Subsite. 

Contaminants of Potentid 

Notes: 
RAG = remedial action goal 
-- = not applicable 
a = From (WCH 2006). 

' = VnIue for the cnrcinogea RAG calculated based OB the inhalation exposure pathway (WAC) 173-340-750(3), 1996. 
= Value obtained froin Washington Abminisfrulive Cork (WAC) 173-340-740(3), Method B, 1996, unkess otlwwise noted. 

= Toxicity data for this chemical are not available. RAGS €or beazo(g,h,i)perytene and phenanthne iue based on the surrogate 
chemicals pyreiic and aa thracene, respectively, 

CONCLUSION: 

This calculation demonstrates that the f 18-C-3:3 subsite meets the requirements for the hazard 
quotients and carcinogenic (excess cancer) risk as identified in the RDWRAWP @OE-RL 2005). 
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