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Date Submitted: 3/17/2011 

Originator: M. L. Proctor 

Phone: 372-9227 

WASTE SITE RECLASSIFICATION FORM 

Operable Unit(s): _I 0_0_-_IU_-_6 ______ _ 

Waste Site Code: -=-600-=-=----=-3-=-=IS'-------­

Type of Reclassification Action: 

Closed Out D Interim Closed Out O No Action 181 
RCRA Postclosure O Rejected O Consolidated D 

Control Number: 2011-024 

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

Description of current waste site condition: 

The 600-315, Black Granular Stain waste site is located in the 600 Area in the 100-IU-6 Operable Unit, east of the intersection of 
F Avenue and Route 2. The site consists of a 4 m (13 ft) black granular surface stained area and underlying soils. This waste site 
is included in the Explanation of Significant Differences for the 100 Area Remaining Sites Interim Remedial Action Record of 
Decision, Hanford Site, Benton County, Washington, U.S. Environmental Protection Agency, region 10, Seattle, Washington 
(EPA 2009), as a candidate site for confirmatory sampling. Confirmatory sampling of this site was performed in November 20 I 0 
in accordance with the Work Instruction for Confirmatory Sampling of the 600-315, Black Granular Stain, 0600X-WI-G0026, 
Rev. 0, Washington Closure Hanford, Richland, Washington (WCH 2010b). The results of confirmatory sampling were used to 
determine if the waste site meets remedial action objectives and goals established by the Interim Action Record of Decision for 
the 100-BC-J, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-l, 100-HR-2, 100-KR-1, 100-KR-2, 100-/U-2, 
100-JU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), 
U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999). The selected action involved (I) 
evaluating the site using available process information, (2) demonstrating through confirmatory sampling that cleanup goals have 
been achieved, and (3) proposing the site for reclassification to No Action. 

Basis for reclassification: 

In accordance with this evaluation, the confirmatory sampling results support a reclassification of the 600-315 waste site to No 
Action. The current site conditions achieve the remedial action goals established by the Remaining Sites ROD. The results of 
confirmatory sampling show that residual contaminant concentrations do not preclude any future uses (as bounded by the 
rural-residential scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 4.6 m [IS ft] deep). The results 
also demonstrate that residual contaminant concentrations are protective of groundwater and the Columbia River. Site 
contamination did not extend into the deep-zone soils. Institutional controls to prevent uncontrolled drilling or excavation into 
the deep-zone soil are not required. The basis for reclassification is described in detail in the Remaining Sites Verification 
Package for the 600-315, Black Granular Stain (attached). 

Waste Site Controls: 

Engineered Controls: Yes D No t8J Institutional Controls: Yes D No t8J O&M requirements: Yes D No t8J 
lf any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision, 
TSO Closure Letter, or other relevant documents. 

M. S. French 
DOE Federal Project Director (printed) 

NIA 
Ecology Project Manager (printed) 

C. Guzzetti 
EPA Project Manager (printed) 

Date 
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Attachment to Waste Site Reclassification Form 2011-024 

REMAINING SITES VERIFICATION PACKAGE FOR THE 600-315, 
BLACK GRANULAR STAIN 

EXECUTIVE SUMMARY 

Rev. 0 

The 600-315, Black Granular Stain waste site, located in the 100-IU-6 Operable Unit, consisted 
of a 4m (13ft)-diameter black granular surface stain. The source of the black surface staining at 
the 600-315 waste site was unknown. 

The 600-315 waste site was included in the Explanation of Significant Differences for the 
100 Area Remaining Sites Interim Remedial Action Record of Decision, Hanford Site, Benton 
County, Washington (EPA 2009) as a candidate site for confirmatory sampling. During a site 
visit in March 2010 it was determined that the black granular material did not appear to be 
petroleum based, at it was previously suggested in the Waste Information Data System and the 
Stewardship Information System. Rather, the black granular material appeared to resemble 
graphite. However, during confirmatory sampling in November 2010, the material was 
determined to be coal ash. Based on sampling data, Hanford coal ash is not regulated as a 
dangerous waste. No evidence exists to indicate any dangerous waste was disposed at this site. 
Focused confirmatory samples were collected to analyze black granular material and the 
underlying soil in accordance with the Work Instruction for Confirmatory Sampling of the 
600-315, Black Granular Stain (WCH 2010b). The results indicated that the waste site achieved 
compliance with the remedial action objectives (RAOs) and remedial action goals (RAGs) for 
the 600-315 waste site; therefore, remediation was not necessary. A summary of the soil 
analyses from the confirmatory sampling evaluation compared against the applicable RAGs is 
presented in Table ES-1. The results of the confirmatory sampling are used to make 
reclassification decisions for the 600-315 waste site in accordance with the TPA-MP-14 
procedure in the Tri-Party Agreement Handbook Management Procedures (DOE-RL 2007). 

In accordance with this evaluation, the confirmatory sampling results support a reclassification 
of this site to No Action. The current site conditions achieve the RA Os and the corresponding 
RAGs established in the Remedial Design Report/Remedial Action Work Plan for the 100 Area 
(DOE-RL 2009) 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 contaminant levels remaining in the soil 
are protective of groundwater and the Columbia River. The 600-315 waste site did not extend 
into the deep zone. Institutional controls to prevent uncontrolled drilling or excavation into the 
deep zone of the site are not required. 

Remaining Sites Verification Package for the 600-315, Black Granular Stain ES-1 
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Table ES-1. Summary of Remed.ial Action Goals for the 600-315 Waste Site. 

Regulatory 
Remedial Action Goals Results 

Requirement 

Direct Exposure - Attain 15-mrem/yr dose rate above Radionuclides were not COPCs for the 600-315 waste 
Radionuclides background over 1,000 years. site. 

Direct Exposure -
Attain individual COPC RAGs. 

All individual COPC concentrations are below the 
Nonradionucl ides direct exposure criteria. 

Attain a hazard quotient of< 1 fo r The hazard quotients for individual nonradionuclide 
all individual noncarcinogens. CO PCs are < I. 

Attain a cumulative hazard The cumulative hazard quotient for all sampling areas 
auotient of< 1 fo r noncarcinogens. (6.4 X 10"3

) is <I. 

Risk Requirements - Attain an excess cancer risk of No carcinogenic nonradionuclide COPCs were 

Nonradionuclides <l x 10·6 for individual detected above background levels; therefore, the 
carcinogens. excess cancer risk for individual carcinogens is zero. 

No carcinogenic nonradionuclide COPCs were subject 
Attain a cumulative excess cancer to the excess cancer risk calculation ; therefore, the 
risk of< I x 10·5 for carcinogens. total excess carcinogenic risk for all sampling areas is 

zero. 

Attain single COPC groundwater 
and river RAGs. 

Attain National Primary Drinking 
Water Regulations: 4 mrem/yr 
(beta/gamma) dose standard to 

Groundwater/River target receptor/organ a_ 
Radionuclides were not COPCs for the 600-315 waste 

Protection - Meet drinking water standards for site. 
Radionucl ides alpha emitters: the more stringent 

of 15 pCi/L MCL or 1125th of the 
derived concentration guide for 
DOE Order 5400.5 b_ 

Meet total uranium standard of 
21.2 pCi/L c_ 

Selenium is present at concentrations above soil RAGs 
Groundwater/River Attain individual nonradionuclide for Columbia River protection. However, based on 
Protection - groundwater and Columbia River RES RAD modeling discussed in Appendix C of the 
Nonradionuclides cleanup requirements. RDR/RA WP (DOE-RL2009), it is predicted to be 

protective of Columbia River for 1,000 years d_ 

• "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141). 
b Radiation Protection of the Public and Environment (DOE Order 5400.5). 

Rev. 0 

Remedial 
Action 

Objectives 
Attained? 

NA 

Yes 

Yes 

NA 

Yes 

c Based on the isotopic distribution of uranium in the 100 Area, the 30 µg/L MCL corresponds to 21.2 pCi/L. Concentration-to-activity 
calculations are documented in Calculation of Total Uranium Accivity Corresponding to a Maximum Contaminant Level for Total Uranium 
of 30 Micrograms per liter in Groundwater (BHI 2001). 

d Based on RES RAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009), and an evaluation of dilution-attenuation in the 
saturated zone using the formulas from the EPA Soil Screening Guidance: User 's Guide (EPA 1996), maximum residual concentrations of selenium 
are predicted to be protective of Columbia River for 1,000 years (Appendix B). The vadose zone underlying the deepest test pit is approximately 
9.1 m(30 ft) thick. 

COPC = contaminant of potential concern 
DOE = U.S. Department of Energy 
EPA = U.S. Environmental Protection Agency 
MCL = maximum contaminant level 
NA = not applicable 
RAG = remedial action goal 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan for the JOO Area 
RESRAD = RESidual RADioactivity 

Remaining Sites Verification Package fo r the 600-3 15, Black Granular Stain ES-2 



Attachment to Waste Site Reclassification Form 2011-024 Rev. O 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a 
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a 
comparison against ecological risk screening levels has been made for the site contaminants of 
potential concern, and other constituents. Those constituents exceeding the ecological screening 
level in the Washington Administrative Code Chapter 173-340, Table 749-3 were boron, 
selenium, and vanadium. U.S. Environmental Protection Agency ecological soil screening levels 
were exceeded for cadmium, selenium, and vanadium. Exceeding screening values is intended 
to trigger additional evaluation and does not necessarily indicate the existence of risk to 
ecological receptors. Because the maximum detected levels of cadmium and vanadium were 
below Hanford Site background levels, it is believed that the presence of these constituents does 
not pose a risk to ecological receptors. All exceedances will be evaluated in the context of 
additional lines of evidence for ecological effects as a part of the final closeout decision for the 
Columbia River corridor portion of the Hanford Site. 

Remaining Sites Verification Package for the 600-315, Black Granular Stain ES-3 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 600-315, 
BLACK GRANULAR STAIN 

STATEMENT OF PROTECTIVENESS 

The 600-315, Black Granular Stain waste site confirmatory sampling data, site evaluations, and 
supporting documentation demonstrate that this site meets the objectives established in the 
Remedial Design Report/Remedial Action Work Plan for the JOO Area (RDR/RA WP) 
(DOE-RL 2009) and the Interim Action Record of Decision for the 100-BC-l, 100-BC-2, 
100-DR-l, 100-DR-2, 100-FR-l, 100-FR-2, 100-HR-l, 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. Contamination associated with the 
600-315 waste site does not extend into the deep zone. Institutional controls to prevent 
uncontrolled drilling or excavation into the deep zone of the site are not required. 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a 
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a 
comparison against ecological risk screening levels has been made for the site contaminants of 
potential concern, and other constituents. Those constituents exceeding the ecological screening 
level in the Washington Administrative Code Chapter 173-340, Table 749-3 were boron, 
selenium, and vanadium. U.S. Environmental Protection Agency ecological soil screening levels 
were exceeded for cadmium, selenium, and vanadium. Exceeding screening values is intended 
to trigger additional evaluation and does not necessarily indicate the existence of risk to 
ecological receptors. Because the maximum detected levels of cadmium and vanadium were 
below Hanford Site background levels, it is believed that the presence of these constituents does 
not pose a risk to ecological receptors . All exceedances will be evaluated in the context of 
additional lines of evidence for ecological effects as a part of the final closeout decision for the 
Columbia River corridor portion of the Hanford Site. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 600-315 waste site, located in the 100-ill-6 Operable Unit, consisted of a 4-m 
(13-ft)-diameter black granular surface-stained area and underlying soil. There was very little 
vegetation in the affected area. According to the Waste Information Data System and the 
Stewardship Information System, the 600-315 waste site was suspected to be associated with the 
potential presence of petroleum hydrocarbons. However, the site walkdown in March 2010 
determined that the black granular material did not appear to be petroleum based; rather, it 
appeared to resemble graphite. 

The site is located approximately 0.5 km (0.3 m) north and 31 m (102 ft) east of the intersection 
of F Avenue and Route 2 (Figure 1). The Washington State Plane coordinates for this site are 
N 145384.4, E 580675.8. A gravel pit is located within 100 m east of the 600-315 waste site 
(Figure 2). Figure 3 shows pre-confirmatory sampling conditions of the waste site. 

Remaining Sites Verification Package for the 600-3 I 5, Black Granular Stain 1 
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Figure 1. The 600-315 Waste Site Location Map. 

G;\RS_Sompliri9Fl9ures\600X\600- -315_Fi9l .d'N9 

I.J... 
0 
-0 ... 
0 
I-

. I 600- 315 WASTE SrrE 

Legend 
1111 11111 · Ralroad Traol<.$ 

Roads 

l \ , 

\ 

SCALE 1: 12000 - -- -100 0 100 200 400 meters 

Overal I Site Locat ions Map 
600-315 Waste Site 

Remaining Sites Verification Package for the 600-315, Black Granular Stain · 2 



Attachment to Waste Site Reclassification Form 20 11-024 

Figure 2. Aerial Photograph Showing the 600-315 
Waste Site and Gravel Pit (2009). 

Figure 3. Photograph Showing 600-315, Black Granular 
Stain (March 15, 2010). 

Remaining Sites Verification Package for the 600-315, Black Granular Stain 

Rev. 0 
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Large portions of the areas included in the 100-ITJ-2 and 100-ITJ-6 orphan sites evaluation 
(WCH 2009) consisted of pre-Manhattan Project farmsteads . These farmstead communities 
existed from 1880 to 1943, and their locations within the Columbia River corridor are known 
from historical records. Based on information collected to date, the farmstead remains include 
small quantities of petroleum materials and materials identified as hazardous in the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (e.g., empty 
pesticide containers, paint cans) intermixed with larger amounts of debris (e.g., wood, fencing, 
concrete, glass). The remains appear to present little risk to human health or the environment in 
their present configuration (WCH 2009). The source of the black surface staining at the 600-315 
waste site is unknown. It is possibly related to historical farmstead activities or may be 
associated with early use of the nearby gravel pit. 

CONFIRMATORY SAMPLING SUMMARY 

The 600-315 waste site was included in the Explanation of Significant Differences for the 
100 Area Remaining Sites Interim Remedial Action Record of Decision, Hanford Site, Benton 
County, Washington (EPA 2009) as a candidate site for further evaluation. Focused samples of 
the black granular material and the underlying soil were used to evaluate the 600-315 waste site. 
During the confirmatory sampling activities it was determined that the black granular material 
was coal ash. A focused sample and a duplicate were collected from the black granular material. 
One additional focused sample was collected from the soil under the black granular material 
(coal ash). Field surveys for radiological contamination and volatile organic compounds (VOCs) 
were conducted during sampling. No radiological activity or VOCs were detected. No asbestos­
containing materials were identified during sampling activities; therefore, asbestos analysis was 
not needed. 

Confirmatory sampling determined that environmental contamination above the remedial action 
goals (RAGs) was not present at this waste site. Based on confirmatory sampling at the 600-315 
waste site, remedial action was determined to be unnecessary, and the confirmatory sampling 
data has been used to document this waste site for reclassification as a No Action site. Tables 1 
and 2 identify the location and analyses for confirmatory sampling. No anomalous features were 
identified during confirmatory sampling. 

Table 1. 600-315 Confirmatory Sampling Summary Table. 

HEIS 
Washington State Plane 

Sample Location Sample Media 
Number 

Coordinates Sample Analysis 
Northin2 (m) Eastin2 (m) 

Black Granular Material Black Material JIC2J8 145384 580676 

Duplicate of Black material JIC2K0 145384 580676 
ICP metals". mercury, 
TPH, P AH, PCB·s 

Underlying soil Underlying soil JlC2J9 145384 580676 

Equipment blank Silica sand JIC2J7 NA NA ICP metals•, mercury 

• Sample analysis for ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt, copper, lead, 
manganese, molybdenwn, nickel, selenium, silver, vanadium, and zinc. 

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

PAH = polycyclic aromatic hydrocarbons 
PCB = polychlorinated biphenyl 
TPH = total petroleum hydrocarbons 

Remaining Sites Verification Package for the 600-315, Black Granular Stain 4 
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Table 2. 600-315 Laboratory Analytical Methods. 

Analytical Method Contaminant of Potential Concern 
ICP metals a - EPA Method 6010 Expanded list• 

Mercury- EPA Method 7471 Mercury 

PCB - EPA Method 8082 Polychlorinated biphenyls 

P AH - EPA Method 8310 Polycyclic aromatic hydrocarbons 

TPH - NWTPH-Dx Petroleum hydrocarbons 

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

EPA = U.S. Environmental Protection Agency PAH = polycyclic aromatic hydrocarbons 
ICP = inductively coupled plasma PCB = polychlorinated biphenyl 
NWTPH-Dx = Northwest total petroleum hydrocarbons - diesel TPH = total petroleum hydrocarbons 

range organics 

. Contaminants of Potential Concern 

The contaminants of potential concern (COPCs) for the 600-315 waste site were determined 
based on potential hazardous constituents associated with the black granular stain. The COPCs 
included the expanded list of inductively coupled plasma (ICP) metals, mercury, polychlorinated 
biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAH), and total petroleum hydrocarbons 
(TPH). Because no suspected asbestos-containing material was observed during confirmatory 
sampling, analysis was not performed for asbestos . Radiological activity was not detected in the 
field during confirmatory sampling activities; therefore, analyses for radionuclides were not 
performed. 

Confirmatory Sample Results 

Confirmatory samples were analyzed using U.S. Environmental Protection Agency-approved 
analytical methods. Evaluation of the sample data was performed by direct comparison of the 
maximum detected value for each COPC against the RA Gs. If no detections for a given COPC 
were reported in the data set, then no comparisons were performed for that COPC. 

Comparisons of the maximum results for COPCs and the site RAGs for the 600-315 waste site 
are presented in Table 3. Contaminants that were not detected by laboratory analysis are 
excluded from these tables. Calculated cleanup levels for aluminum, calcium, iron, magnesium, 
potassium, silicon, and sodium are not presented in the RDR/RA WP (DOE-RL 2009). 
Parameters to calculate cleanup levels for these constituents are not presented in the Cleanup 
Levels and Risk Calculations (CLARC) Database (Ecology 2009) under WAC 173-340-740(3) 
or other reference databases; therefore, these constituents are not considered CO PCs and are not 
included in the tables . The laboratory-reported data results for all constituents are stored in the 
Environmental Restoration (ENRE) project-specific database prior to provision to the Hanford 
Environmental Information System (HEIS) and are presented as an attachment to the direct 
contact hazard quotient and relative percent different (RPD) calculation in Appendix A. 

Remaining Sites Verification Package for the 600-3 I 5, Black Granular Stain 5 
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Table 3. Comparison of Maximum Contaminant Concentrations to Remedial Action Goals for 
the 600-315 Confirmatory Sampling Data. 

Remedial Action Goals• (mg/kg) Does the Do the 
Maximum Soil Cleanup Maximum Results 

COPC Result Direct 
Soil Cleanup Level Level for Result Pass 

(mg/kg) Exposure 
for Groundwater River Exceed RESRAD 

Protection Protection RAGs? Modeling? 

Arsenic 2.0 (<BG) 2Qb 20b 20b No --

Barium 90.1 (<BG) 5,600 200 400 No --
Beryllium 0.46 (<BG) 10.4c 1.51 b 1.51 b No --
Boron d 13.3 7,200 320 e No ----

Cadmiumr 0.64 (<BG) 13.9c 0.81 b 0.81 b No --

Chromium (total) 5.3 (<BG) 80,000 18.5 b 18.5 b No --

Cobalt 3.5 (<BG) 24 15.7 b e No ----
Copper 7.9 (<BG) 2,960 59.2 22.0b No --
Lead 7.4 (<BG) 353 10.2 b 10.2 b No --
Manganese 169 (<BG) 3,760 512 b 512 b No --

Mercury 0.017 (<BG) 24 0.33 b 0.33 b No --

Molybdenum d 0.41 400 8 e No ----

Nickel 4 .9 (<BG) 1,600 19. lb 27.4 No --
Selenium 1.4 400 5 1 Yes Yes & 

Vanadium 17.6 (<BG) 560 85.l b e No ----
Zinc 24.2 (<BG) 24,000 480 67.8 b No --
Acenaphthylene h 0.048 4,800 96 129 No --
Phenanthrene h 0.067 24,000 240 1,920 No - -

TPH 110 200 200 200 No --

• RAGs obtained from the RDR/RA WP (DOE-RL 2009) unless otherwise noted. 
1:, Where cleanup levels are less than background, cleanup levels default to background per WAC l 73-340-700(4)(d) (Ecology 1996). The 

arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section 2.1.2.1 of the 
RDR/RA WP (DOE-RL 2009). 

c Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3), 1996 (Method B for air quality) 
and an airborne particulate mass loading rate of 0.0001 gjm3 (Hanford Guidance for Radiological Cleanup [WDOH 1997)). 

d No Hanford Site-specific or Washington State background value available. 
• No parameters (bioconcentration factors or A WQC values) are available from the Cleanup Levels and Risk Calculations Database 

(Ecology 2009) or other databases to calculate cleanup levels (WAC l 73-340-730(3][a][iii], 1996 [Method B for surface waters)). 
f Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from Natural 

Background Soil Metals Concentrations in Washington State (Ecology 1994). 
g Based on RESRAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009), and the evaluation of dilution-attenuation in 

the saturated zone using the formulas from the EPA Soil Screening Guidance: User's Guide (EPA 1996), maximum residual concentrations 
of selenium are predicted to be protective of groundwater and Columbia River for 1,000 years (Appendix B). The vadose zone underlying 
the deepest test pit is approximately 9.1 m (30 ft) thick. 

h Toxicity data for this chemical are not avai lable. Cleanup levels are based on surrogate chemicals: 
Contaminant: acenaphthylene; surrogate: acenapthene 
Contaminant: phenanthrene; surrogate; anthracene 

= not applicable 
A WQC = ambient water quality criteria 
BG = background 
COPC = contaminant of potential concern 
Ecology = Washington State Department of Ecology 

RAG 
RDR/RAWP 
RESRAD 
TPH 
WAC 

= remedial action goal 
= Remedial Design Report/Remedial Action Work Plan for the JOO Area 
= RESidual RADioactivity (dose model) 
= total petroleum hydrocarbons 
= Washington Administrative Code 

Remaining Sites Verification Package for the 600-3 I 5, Black Granular Stain 6 
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DATA EVALUATION 

This section demonstrates that contaminant concentrations at the 600-315 waste site achieved the 
applicable RAGs developed to support unrestricted land use at the 100 Area as established in the 
Remaining Sites ROD (EPA 1999) and documented in the RDR/RA WP (DOE-RL 2009). 

Nonradionuclides Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained 

Table 3 compares the confirmatory sample values to the applicable soil RAGs for direct 
exposure, protection of groundwater, and protection of the Columbia River. 

Assessment of the risk requirements for the 600-315 waste site was determined by calculation of 
the hazard quotient and excess carcinogenic risk values for direct contact (Appendix A). 
Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a 
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less 
than 1 x 10-6

, and a cumulative carcinogenic risk of less than 1 x 10-5
_ For the 600-315 waste 

site, these risk values were not calculated for constituents that were either not detected or were 
detected at concentrations below Hanford Site or Washington State background levels. The 
cumulative noncarcinogenic hazard quotient is 6.4 x 10-3

_ Because there is no carcinogenic RAG 
for boron, molybdenum, selenium, acenaphthylene, phenanthrene, or total petroleum 
hydrocarbons, the total carcinogenic risk is zero. 

Nonradionuclide Soil RAGs for Groundwater and River Protection Attained 

Selenium was quantified at a concentration exceeding the soil RAG for river protection in the 
surface sample. Selenium was detected just above the river protection RAG (1.0 mg/kg) at 
1.2 mg/kg (main) and 1.4 mg/kg (duplicate). The Washington State background value for 
selenium is 0.78 mg/kg (Ecology 1994). A careful examination of the selenium data indicates 
that the maximum concentration is within the range of background. To further support the case 
that the selenium detection at 600-315 is protective of the Columbia River, site-specific 
RESRAD modeling, discussed in Appendix C of the RDR/RA WP (DOE-RL 2009) and the 
evaluation of dilution-attenuation in the saturated zone using the formulas in the EPA Soil 
Screening Guidance: User 's Guide (EPA 1996), were used. Based on this evaluation, residual 
concentrations of selenium are predicted to be protective of groundwater and the Columbia River 
for 1,000 years (Appendix B). All other cleanup verification data values are less than the 
applicable RAGs. 

DATA QUALITY ASSESS1\.1ENT 

A data quality assessment (DQA) was performed to compare the confirmatory sampling 
approach (WCH 2010b), the field logbook (WCH 2010a), and resulting analytical data with the 
sampling and data quality requirements specified by the project objectives and performance 
specifications. 

The DQA for the 600-315 waste site established that the data are of the right type, quality, and 
quantity to support site closeout decisions within specified error tolerances. The evaluation 
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verified that the sample design was sufficient for the purpose of clean site confirmation. The 
confirmatory sample analytical data are stored in the ENRE project-specific database for data 
evaluation prior to archival in the HEIS and are provided as an attachment to the direct contact 
hazard quotient RPD calculation in Appendix A. The detailed DQA is presented in Appendix C. 

SUMMARY FOR NO ACTION DETERMINATION 

The 600-315 waste site has been evaluated in accordance with the Remaining Sites ROD 
(EPA 1999) and the RDR/RA WP (DOE-RL 2009). Confirmatory sampling was performed, and 
the analytical results indicate that the residual concentrations of CO PCs at this site meet the 
remedial action goals and associated remedial action objectives for direct exposure, groundwater 
protection, and river protection. In accordance with this evaluation, the verification sampling 
results support a reclassification of the 600-315 waste site to No Action. 
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(WIDS)," Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas, 
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APPENDIX A 

RELATIVE PERCENT DIFFERENCE (RPD) 

AND 

DIRECT CONTACT HAZARD QUOTIENT AND 
CARCINOGENIC RISK CALCULATION 
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CALCULATION COVER SHEET 

Project Title: 100-IU-6 Area Confirmatory Sampling Job No. 14655 

Area: 100-IU-6 

Discipline: Environmental Calculation No: 0600X-CA-V0106 

600-315 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and 
Subject: Carcinogenic Risk Calculation 

Rev. 0 

Acrobat 8.0 

Computer Program: Excel ---------- Program No: _E_x_c_e_l_2_0_03 __________ _ 

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 [8] 

0 
Cover = 1 
Summary= 7 
Attachment 1 = 3 
Total= 11 

WCH-DE-018 (05/08/2007) 

DE01-437.03 

I.B. 

Preliminary 0 Superseded 0 

T. E. Queen · D. F. Obenauer 

SUMMARY OF REVISION 
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Washington Closure Hanford, Inc. CALCULATION SHEET 
Ori inator: I. B. Berezovsk.iy 

Pro"ect: 100-IU-6 Field Remediation Job No: 14655 Checked: 

Subject: 
600-315 Relative Percent Difference (RPO) and Direct Contact Hazard Quotient and Carcinogenic 
Risk Calculations 

PURPOSE: 
2 

Rev.: 0 
Date: 2/14/2011 

Sheet No. I of 7 

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess 
4 carcinogenic risk for the 600-315 waste site. In accordance with the remedial action goals (RAGs) in 
5 the remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009a), the following 
6 criteria must be met: 
7 

8 1) An HQ of <1.0 for all individual noncarcinogens 
9 2) A cumulative HQ of <1.0 for noncarcinogens 

10 3) An excess cancer risk of <1 x 10-6 for individual carcinogens 
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens. 
12 
13 Also, calculate the relative percent difference (RPD) for primary-duplicate sample pairs from 600-315 
14 confirmatory sampling, as necessary. 
15 

16 

17 GIVEN/REFERENCES: 
18 
19 1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the 100 Area, 
20 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, 
21 Richland, Washington. · 
22 
23 2) DOE-RL, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5, 
24 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
25 

26 3) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
27 Data Review, EPA 540/R-94/013 . U.S. Environmental Protection Agency, Washington, D.C. 
28 
29 4) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
30 

31 5) WCH, 2011, Remaining Sites Verification Package for the 600-315, Black Granular Stain, 
32 Attachment to Waste Site Reclassification Form 2011-024, Washington Closure Hanford, Inc., 
33 Richland, Washington. 
34 

35 

36 SOLUTION: 
37 

38 1) Generate an HQ for each noncarcinogenic constituent detected above background or required 
39 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 
40 (DOE-RL 2009a). 
41 

42 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
43 

44 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
45 required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
46 < l x 10-6 (DOE-RL 2009a). 
47 
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w hin as gton Cl osure a or , nc . ni\ Hnfidl CALCULATION SHEET 
Originator: I. B. Berezovskiy "- )'U I Date: I 2/ 14/2011 I Cale. No.: I 0600X-CA-V01 06 Rev.: I 0 

Project: 100-IU-6 Field Remediation I Job No: I 14655 I Checked: I T. E. Queen .AIDJ Date: I 2/ 14/201 1 

Subject: 
600-3 15 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Carcinogenic 

Sheet No. 2 of 7 
Risk Calculations 

4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x 10-5_ 

2 

3 5) Use data from WCH (2011) to perform the RPD calculations for primary-duplicate sample pairs, as 
4 required. 
5 
6 

7 METHODOLOGY: 
8 

9 The 600-315 waste site was comprised of two surface sample locations for confirmatory sampling. The 
10 direct contact hazard quotient and carcinogenic risk calculations for the 600-315 waste site were 
11 conservatively calculated for the entire waste site using the two confirmatory soil samples and a 
12 duplicate (WCH 2011). Of the contaminants of potential concern (COPCs) for site, selenium required 
13 HQ and risk calculations because this analyte was detected above background. In addition, boron, 
14 molybdenum, acenaphthylene, and phenanthrene require HQ and risk calculations because these 
15 analytes were detected and a Washington State or Hanford Site background value is not available. 
16 Although total petroleum hydrocarbons (diesel range and diesel range extended) were detected and no 
17 background value is available, the risk associated with total petroleum hydrocarbons do not contribute to 
18 the cumulative toxicity calculation. All other site nonradionuclide COPCs were not detected or were 
19 quantified below background levels. An example of the HQ and risk calculations is presented below: 
20 

21 1) For example, the maximum value for boron is 13.3 mg/kg, divided by the noncarcinogenic RAG 
22 value of7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in 
23 WAC 173-340-740[3]), is 1.8 x 10-3

. Comparing this value, and all other individual.values, to th~ 
24 requirement of <l . 0, this criterion is met. 
25 

26 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
27 obtained by summing the individual values. To avoid errors due to intermediate rounding, the 
28 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is 
29 6.4 x 10-3

• Comparing this value to the requirement of <1.0, this criterion is met. 
30 

31 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
32 RAG value, then multiplied by 1.0 x 10-6• However, because boron, molybdenum, selenium, 
33 acenaphthylene, phenenthrene and total petroleum hydrocarbons do not contribute to the cancer risk, 
34 the criterion of < l x 1 o·6, is met. The sum of the excess cancer risk value is zero. Comparing to the 
35 requirement of < 1 x 10-5

, this criterion is met. 
36 

37 4) The RPD is calculated when both the primary value and the duplicate value for a given analyte are 
38 above detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a 
39 laboratory detection limit pre-determined for each analytical method and is listed for certain analytes 
40 in Table 11-1 of the SAP (DOE-RL 2009b). Other analytes will have their own pre-determined 
41 constituents and will have their own TD Ls based on the laboratory and method used. Where direct 
42 evaluation of the attached sample data showed that a given analyte was not detected in the primary 
43 and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD 
44 calculations use the following formula: 
45 

46 RPD = [ IM-Dl/((M+D)/2)]*100 
47 
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l 

2 

Washington Closure Hanford, Inc. " CALCULATION SHEET 

600-3 15 Relative Percent Difference (RPO) and Direct Contact Hazard Quotient and Carci ogenic Sheet No. 3 of 7 Subject: Risk Calculations 

where, M = main sample value D = duplicate sample value 

3 When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times 
4 the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference 
5 between the primary and duplicate results exceeds a control limit of2 times the TDL, further assessment 
6 regarding the usability of the data is performed. This assessment is provided in the data quality 
7 assessment section of the RSVP. 
8 
9 For quality assurance/quality control (QNQC) duplicate RPD calculations, a value less than 30% 

JO indicates the data compare favorably. For regulatory splits, a threshold of35% is used (EPA 1994). If 
11 the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the 
12 usability of the data is performed. No split samples were collected for cleanup verification of the subject 
13 site. Additional discussion is provided in the data quality assessment section of the applicable RSVP 
14 (WCH 2011), as necessary. 
15 

16 

17 RESULTS: 
18 

19 1) List individual noncarcinogens and corresponding HQs >1.0: None 
20 2) List the cumulative noncarcinogenic HQ > 1.0: None 
21 3) List individual carcinogens and corresponding excess cancer risk > 1 x 10·6: None 
22 4) List the cumulative excess cancer risk for carcinogens > 1 x 10-5

: None 
23 
24 Table 1 shows the results of the direct contact hazard quotient and excess cancer risk calculations. 
25 

26 

27 Table 2 shows the results of the RPD calculations for the 600-315 waste site. The evaluation of the 
28 QNQC duplicate RPD calculations is performed within the data quality assessment section of the 
29 RSVP. 
30 

31 

32 
33 

34 
35 

36 
37 

38 
39 

40 
41 

42 

43 
44 
45 

46 
47 
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Washington Closure Hanford, Inc. CALCULATION SHEET 
Ori inator: I. B. Berezovski Date: 2/14/2011 Cale. No. : Rev. : 0 

Pro 'ect: 100-IU-6 Field Remediation Job No: 14655 Checked: Date: 2/14/2011 

Subject: 
600-315 Relative Percent Difference (RPO) and Direct Contact Hazard Quotient and Caret 
Risk Calculations 

Sheet No. 4 of 7 

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the 
600-315 Waste Site. 

Contaminants of Potential 
Concern 

Boron 
Molybdenum 
Selenium 

Acenavhthvlenec 

Phenanthrenec 

Diesel range - extended d 

Cumulative Hazard Quotient: 
Cumulative Excess Cancer Risk: 
Notes: 

•=From WCH (20 1 I). 

Maximum 

Value• 
(mw'kl!:) 

13.3 
0.41 
1.4 

0.048 

0.067 

110 

Noncarcinogen 
RAGb 

(ml!:fkl!:) 

7,200 
400 
400 

4,800 

24,000 

200 

Hazard 
Quotient 

l.8E-03 
l.0E-03 
3.5E-03 

l .0E-05 

2.8E-06 

6.4E-03 

Carcinogen 
RAGb 
(ml!:fke) 

Carcinogen 
Risk 

O.OE+-00 

b = Value obtained from the RDR/RAWP (DOE-RL 2009a) or Washington Administrative Code (WAC) 173-340-740(3), 

Method B, 1996, unless otherwise noted. 
0 = Toxicity data for these chemicals are not available. The cleanup levels are based on use of surrogate chemicals. 

acenaphthylene surrogate: acenaphthene 

phenanthrene surrogate: anthracene 

d = The risk associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation. 

- = not applicable 

RAG = remedial action goal 
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Washin on Closure Hanford, Inc CALCULATION SHEET 
Ori inator. I. B. Berezovski Date: 2/14/201 1- Cale. No:: Rev.: 0 

Pro·ect: 100-IU-6 Field Remediation Job No: 14655 Checked: T. E. Queen , Date: 2/14/20 1 I 

Subject: 
600-315 Relative Percent Difference (RPO) and Direct Contact Hazard Quotient and Car · 

Sheet No. 5 of 7 Risk Calculations 

Table 2. Relative Percent Difference Calculations for the 600-315 Waste Site. (2 Pages) 

600-315 Du licate Anal sis 
Sampling HEIS Sample 

Date Area Number 
Black material JIC2J8 11/2/2010 

Du licate of JI C2J8 JIC2KO 11/2/2010 
Analysis: 

TDL 
Both > POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

600-315 Du licate Anal sis 

Sampling HEIS Sample 
Date Area Number 

Black material JIC2J8 11/2/20IO 
Du licate of JI C2J8 JIC2KO 11/2/2010 

Analvsis: 
TDL 

Both > POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

600-315 Du hcate Anal SIS 

Sampling HEIS Sample 
Date Area Number 

Black material JIC2J8 11/2/2010 
Du licate ofJIC2J8 JIC2KO 11 /2/2010 

Analysis: 
TDL 

Both > POL? 

Duplicate Analysis 
Both >SxTDL? 

RPD 
Difference > 2 TDL? 

600-315 Du licate Anal sis 
Sampling HEIS Sample 

Date Area Number 
Black material JIC2J8 11/2/2010 

Du licate of JI C2J8 JIC2KO 11/2/2010 
Analvsis: 

TDL 
Both > POL? 

Duplicate Analysis 
Both >SxTDL? 

RPO 
Difference > 2 TDL? 

600-315 Du licate Anal SIS 

Sampling HEIS 
Area Number 

Black material JI C2J8 
Du licate of JI C2J8 JI C2KO 

Ana1vsis: 
TDL 

Sample 
Date 

11 /2/2010 
11 /2/2010 

Both > POL? 

Duplicate Analysis 
Both >SxTDL? 

RPO 
Difference > 2 TDL? 

Note: Gray cells 

5 
Yes (continue) 
Yes (calc RPD) 

5.8% 
Not aoolicable 

0.2 
Y cs ( continue) 

No-Stoo (acceotable) 

No - acceptable 

100 
Yes (continue) 
Yes (calc RPD) 

14.4% 
Not applicable 

I 
Yes (continue) 
Yes (calc RPO) 

4.7% 
Not applicable 

75 
Yes (continue) 
Yes (calc RPD) 

6.1% 
Not aoolicable 

B = estimated result. Result is less than the RL but greater than the MDL. 
= estimated result. 

HEIS = Hanford Environmental Information System 
L = serial dilution, physical and chemical interferences are present 
N = Recovery exceeds upper and lower control limits 

10 2 
Yes (continue) Yes ( continue) 

No-Stoo (acceotable) Yes (calc RPD) 
13.8% 

No - acceptable Not aoolicable 

2 0.2 
Yes (continue) Yes (continue) 

No-Sloo (acceolable) No-Sloo (accentable) 

No - acceptable No - acceptable 

I 2 
Yes ( continue) Yes (continue) 

No-Stop (acceptable) No-Stoo (acceptable) 

No - acceptable No - acceptable 

s s 
Yes (continue) Yes (continue) 
Yes (calc RPD) No-Stop (acceotable) 

14.5% 
Not applicable No - acceptable 

5 0.2 
Yes (continue) Yes (continue) 
Yes (calc RPD) No-Stop (acceptable) 

3. 1% 
Not aoolicable No - acceptable 

PQL = practical quantitation hmit. 
Q = qualifier. 
RPO = relative percent difference. 
TDL = target detection limit 
X = more that 40% defference between 

columns, lower result reported 
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Washington Closure Hanford, Inc. CALCULATION SHEET 
Rev.: 0 
Date: 2/14/2011 

600-315 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Carci· 
Subject: Risk Calculations Sheet No. 6 of 7 

Table 2. Relative Percent Difference Calculations for the 600-315 Waste Site. (2 Pages) 

2 
3 

4 

5 

6 
7 

8 

9 

10 

I I 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

600-315 Du licate Anal sis 
Sampling HEIS Sample 

Area Number Date 
Black material JIC2J8 11/2/2010 

Du licate of JIC2J8 JlC2KO 11/2/2010 
Anal sis: 

TDL 
Both > P L? 

Duplicate Analysis 
· Both >5xTDL? 

RPD 
Difference > 2 TDL? 

600-315 Du licate Anal sis 
Sampling HEIS Sample 

Date Area Number 
Black material J!C2J8 11/2/2010 

Du licate of JIC2J8 J!C2KO 11/2/2010 
Anal sis: 

TDL 
Both > P L? 

Duplicate Analysis 
Both >5xTDL? 

RPD 
Difference> 2 TDL? 

600-315 Du licate Anal sis 

Sampling 

Area 
Black material 

Du licate of Jl C2J8 
Anal sis: 

Duplicate Analysis 

HEIS 

Number 
J!C2J8 
JIC2KO 

TDL 

Sample 

Date 
11 /2/2010 
11 /2/2010 

Both > P L? 
Both >5xTDL? 

RPD 
Difference > 2 TDL? 

600-315 Du licate Anal sis 

Sampling HEIS Sample 

m 
0.39 B 0.27 
0.41 B 0.28 

2 
Yes (continue) 

No-Stop (acceptable) 

No - acce table 

1.4 

Yes (continue) 
No-Stop (acceptable) 

No - acce table 

Vanadium 

15.1 0.10 

2.5 
Yes (continue) 
Yes (calc RPD) 

13.4% 
Not a plicable 

Area Number Date m 
Black material JIC2J8 11 /2/2010 37 

Du licate of JIC2J8 JIC2KO 11/2/2010 110 1.1 
Anal sis: 

IDL 5 
Both > P L? Yes (continue) 

Duplicate Analysis 
Both >5xTDL? Yes (calc RPD) 

RPD 2.4% 
Difference > 2 TDL? Not a licable 

43 CONCLUSION: 
44 

L 
0.13 

4.0 B 0.13 1750 43.4 

4 400 
Yes (continue) Yes ( continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acce table No - acceptable 

2.2 62.4 

2 50 
Yes (continue) Yes (continue) 
Yes (calc RPD) No-Sto (acce table) 

12.8% 
Not applicable No - acce table 

Zinc TPH - diesel range 

19.2 JL 0.42 66 0.74 

5 
Yes (continue) Yes continue) 
Yes (calc RPD) No-Stop (acceptable) 

2.6% 2.4% 
Not applicable Yes - assess further 

Acenapbtbylene Pbenanthrene 

L 

JX 33 67 13 

15 15 
No-Stop (acceptable) Yes (continue) 

No-Sto (acce table) 

No - acce table No - acce table 

45 The calculations in Tables 1 and 2 demonstrate that the 600-315 waste site meets the requirements for 
46 the hazard quotients and carcinogenic ( excess cancer) risk and RPDs, respectively, as identified in the 
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Washin ton Closure Hanford, Inc. CALCULATION SHEET 
Ori inator: 

Pro·ect: 

Subject: 
600-3 15 Relative Percent Difference (RPO) and Direct Contact Hazard Quotient and Carci 
Risk Calculations 

Rev. 0 

Rev.: 0 
Date: 2/ 14/2011 

Sheet No. 7 of 7 

RDR/RA WP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The hazard quotients and carcinogenic 
2 ( excess cancer) risk and RPD calculations are for use in the RSVP for this site. 

"', 
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Att.acllmcur t. 600-3 15 Cou llrmarory Samolc Rcsulh (3 pa"CS). 

Metab 
HEIS Aluminum Antimonv Arscnk Barium 

Snmnlc loculion Number Sftnrnk DAI.~ m!!lk2 I 0 POL m2lk2 01 .POL 111 2/ke 0 POL llll!llll! I 0 POL 
'Black material ) IC2J8 l lil/2010 2020 I 1.6 0.39 UJI 0.39 1.8 0.68 90.1 i •-078 

Duolicn1c of JI C2J8 JJC2K0 1112/2010 2140 I 1.6 040 UJI 0.40 2.0 0.70 78.5 I 0.080 
Soi l under black ma1eri11l JI C2J9 11/2/2010 3060 I 1.7 0.41 UJ I 0.41 1.8 0.71 71.9 i 0.082 .. 

Bquipmcnt blank J1 C2l7 l 112120 10 146 ! 1.4 0.35 tJJ I 0.35 0.61 u 0.61 2.2 i 0.070 

HEIS l3oron Cudml11m Calcium Chromium 
Snm11le location Number Sam111C Dute m2/k11 I 0 POL m2/k2 0 POL m 2lkl!'. 0 POL 111[/ki! 0 POL 

Black material JI C2J8 1 lll/20 10 13.3 I 1.0 0.64 0.042 4250 14.5 4.0 J 0.060 
Duolicutc of J J C2J8 JI C2K0 11/2/2010 10.0 ! 1.0 0.37 0.043 3680 14.9 5.3 J 0.06 1 

Soil under black malcrinl JIC2J9 11/2/2010 7.7 I I.I 0.33 M 0.044 4260 15.2 4.3 , MJ 0.062 
c(luinment blank JIC2J7 111212010 0.90 I u 0.90 0,038 u 0.038 45.3 B 12.9 0.053 . UJ I 0.053 

1mrs Conocr Iron Lead M111rncsi11m 
Sum pie location Number Sam pk lhte m~ikl! I o POL me/k1t 0 POL me/k1t 0 POL ml!/kl! IO I POL 
Black material JIC2J8 1112/2010 6.6 I 0.22 6410 3.9 4.6 0.28 1280 I L I 3.8 

Duvlicatc: of J1C:?J8 JIC2K0 11/2/2010 6.3 I o.:n 7480 4.0 7.4 0.29 1360 ! L I J .9 
Soil under black marerial JI C.219 I J/2/2010 7.9 I 0.23 8980 4.1 5.6 0.29 1990 ' L I 4,0 I 

E,1ijillmtnl blank JIC2J7 I l/212010 0.20 I u 0.20 198 3.5 0.47 0.25 21.2 i L 3.4 

DEIS Mercm:v MolJbdenu.m Nickel PotRsslum 
Samnle locntlon Number Sanrnlc D11te m2/.k2 I 0 POL 012/kl! 0 POL 012/ke: 01 .POL mi/1<2 I O I POL 

Bluck mnteriul J1C2J8 11/2/i0I0 0.017 I B 0.0058 0.39 B 0.27 4.9 I o.13 2040 i I 42.1 
Du11licnte of Jl C2.18 JIC2K0 11/2/20 10 0.01 6 I B 0.0057 0.41 B 0.28 4.0 B I 0.13 1750 I i 43.4 

Soil under black material JlC2J9 l ll'lf.!010 0.017 ! B 0.0060 0.30 B 0.28 4.9 I 0.13 1630 ' I 44.2 
Eouimnent t>lank JIC2J7 11 /2/2010 0.0050 I u 0.0050 0.24 u 0.24 0.11 l1 · 0.11 53.5 f B 37.6 

HlsJS Silicon Sliver Sodium V~n,11Hu111 
Snmple loc.nrlon Number Samplr Date me:/k~· I 0 POL nH!/k rr 0 'POL me/kl! 0 I POL m2/kl!: 0 POL 
Black material JIC2J8 11/2/2010 233 l J 2.0 0.16 \)_ _(UL ,-.7LL B l 60.6 13.2 0.096 

Du1Jlicate of .I I C2.18 JlC2K0 11 /212010 205i -j 2.2 0.17 u 0.17 76.S ·a ; 62.4 15.1 0.099 
Soil under bluck moteri~l JIC'.!J9 I 1/2/2010 218 I J 2.3 0. 17 u 0. 17 113 B ' 63.6 J7.6 0.10 

Equipment blank JIC2.17 11/2/2010 132 ! J 1.9 0.15 u 0.15 54.1 ' U ! 54.1 0.24 B 0.086 

Note: Gray cells indicate not applkable. 
B • cstimnted result; resuh ls less than the RL hut greater than 
rltcMDL 

N - Recove.1y exceeds upper aud lower coutrol liruits 
PQL • praclical qunnlita1io11 limit 

Attacluuent 
Originator 
Checked 
Cale. No. C '" nnal}1C detecr~d in :.umplc 1111d 1hc QC bluuck, aud tb.e sample 

conccntrarion was <I= SX the blank conceuira!ion. 
HEIS • Hanfo rd Environmcnto.l lnfonn:ition System 
J .,, estilllated reusll 
L = serial dilurion, physicnl arid chemical iuterforences are present 
M • sample duplicate precision not met 

Q ~ qualifier 
U • undetec1ed 
X - more than 40% difference between 

colwnns, lower rc5ull reported 

Bcrvlllum 
ml!!ki! 0 POL 
0.46 0.034 
0.34 0.035 
0.29 0.036 

0.030 . u omo 

Cobalt 
1112/kt! 0 POL 

2.8 0.10 
2.9 0.11 
3.5 0.11 

0.092 u 0.092 

llbnl'ancsc 
mi!/1<1! Q POL 

126 j 0.10 
130 J 0.11 
169 J 0.11 
4.5 J 0.092 

Selenium 
m2/k~ 

1.2 
l.4 

0.93 
0.79 I 

1112/kl! I 
18.7 I 
19.2 ! 
24.2 i 

I.I ! 

Q PQL 
0.88 
0.9 1 

u 0.93 
u 0.79 

Zinc 
0 I POL 
Jl l 0.41 
JL 0.42 
JL ' 0.43 

ucu ; 
0.37 

Sheet No. 
Date 
Date 

Rev. No. 

t ofJ 
2/14/11 
2/14/ 11 

0 
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:::0 

~ 
s· 
s· 

OQ 

V'.l 
~- JlC2J9 I JlC2J7 
c., 

-:::: CONSTITU ENT llnno;io 11/2/2010 
~ .... 
~ I urdk!! I O I POL .I ul!i'k!! I O I POL I U!!lk!! 

§._ Polycyclic Al'onrnfic Hydrocarb.om (PAlh) , ..,...., , •. , _ _ , .. ., . • 
~ Acenaphthene 11 U 11 11 U I 1 10 U 1 10 R~~s:~ ;l~~it~M;JM~;;t;: i; 
"'ti Acenapl11hvlene 48 JX 9.8 33 JX 9.8 9.3 U I 9.3 ~.;:-:ri~11 t~~~~,~~ ili 8-t Antlm1cene 3.3 U 3.3 3.3 U 3.3 3.2 U ! 3.2 l~ft~ '.• ?~~~ ~i :W~ ,.:iii ~ 
~ Benzo(a)antbraceoe 3.5 U 3.5 3.5 l l 3.5 3.3 U i 3.3 ~~'.-~ ~ ~ ;~ ... ~h~~ •:~' 'if ;:;. 
~ ·a ( ) 7 o ·u 7 o 7 o ·u 7 o 6 6 l f 6 6 ~-r" " ~,-~. "" ''i:° iH .... 'c> _ en~ a)py1-ene • . . . . . . ~:c,'.", ~ :1; s,,.~ ;,;, ~ l o 
.., Ben.z.o(b)lluornmh.,ne 4.6 U 4.6 4.6 U 4 .6 4 .4 U 4.4 ~,~,~~d~~ .. ,,;1, •<ti,'!:.,,, :;E 
S- Benzofahi)oervlene 7.$ U 7.8 7.9 U 7.9 7.5 U 7.5 ~tk~~~~t~!lJ!~ ~'~~~ ~ 
~ Benzo(k) fluoranthene 43 U 4.3 4.3 U 4.3 4 .1 U 4. 1 fNit\tf®~ i:~''"'" ,,...f*if ~ 
~ Chrvsene 5.3 U 5.3 5.3 U 5.3 5.0 U 5.0 ~,!iWt>~•~f¥~:n~{l;,;; ~ 
~ Dibenzfa ll]amhracene 12 U 12 12 U 12 11 V 11 ~tr~%~ ~,t~ ~~ti%"& :;,::, 
~ Fluoranthene 14 U 14 14 U 14 13 U 13 ~~~~ ~ill'ilif sW.~i1?A Q. 
~ Pluorene 5.7 U 5.7 5.8 U 5.8 5.5 U S.5 f~ffit, ~1;¾,°'f': f({iffMi; ~ t bideno(l ,2,3-cd) pvre11e 13 U 13 13 U 13 12 U 12 1~~~~,t~;, i'?t.ll.'ltJ{M:~ s,i 
C') Napltthalene 13 U 13 13 U 13 12 lJ 12 ~~~~~~W~¥ i~f/!,f-t;r g 
::l Phenantbrene 60 J 13 67 13 12 U 12 ~W;Jmtl;li~%~~1l~~ o· 
[ Pvnme 13 U 13 J3 ll 13 I 2 lJ 12 t~~f?,~J~t-~ ~. ~ll;.',t~~ ~ 
E; Pol_ychlorl11 11.ted Byphe11yls (PCB$) Q 
~ Aroclor-1016 3.0 U 3.0 2.9 U 2 .9 3.0 U 3.0 I~J.t~~:!~!~i \•mltta-w: ~ 
~- An,d,.1121 8.6 U 8.6 8.4 U 8.4 8.7 U 8.7 -,Ri~ 2 

Aroclor-1232 2. l · U 2.1 2.1 lJ 2. 1 2.2 U 2.2 . rl~tll,f~f.:~1i~iJ. ";"" 
Aroclor-1242 5.0 U 5.0 4.9 U 4.9 5.0 U 5.0 ~r. · -~1.iHt,ffl~~'lf l8 

• I ,__. 
,__. 

Aroclor• 1248 ·- 5.0 U 5.0 4.9 U 4.9 5,0 U 5.0 ·~-*~1.,;..l• ,'i£l:itirnm1.~~~" ~ 
Aroclor-1254 2.8 U 2.8 2.7 U 2.7 2.8 U 2.8 
Arock>r-1260 2.8 lJ 2.8 2.7 U 2.7 2 .8 lJ 2 .8 

Altachmenl _ _ ______ --.-1"".,,,.., Sheet No. 3 of3 

Originator -------,--'------".....,-~~L Date 2/ 14/ 1 I 
Checked ______ __.. _____ .,._..~- Date 2/14/1 1 

Cale. No. Rev. No. 0 

~ 
~ 
0 
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CALCULATION COVER SHEET 

Project Title: I 00-IU-2/6 Field Remediation Job No. 14655 

Area: 100-IU-6 

Discipline: Environmental •calculation No: 0600X-CA-V0112 

Subject: 600-315 Site-Specific Risk Assessment for Selenium 

Computer-Pfogram~--RESRAD'---------1p;>,-rogram--No:---Vcrsion-6.-"---------

The attached calculations have been generated to document compliance with established deanup levels. These calculations 
should be used In conjunction with other relevant documents In the administratiVe record. 

Committed Calculation [8J Preliminary 0 Superseded 0 Voided 0 

0 
Cover •· l pg 
Summary - 5 pg 
Amn. I • 20 pg 
Anm. 2 - IO pg 
Total - 36 a es I. B . Berezovski D. F. Obenauer 

SUMMARY OF REVISION 

WCH-DE-018 (05;'()!1/2007) *Obtain Cale. No. from Docum\!nt Control and Fom, from lntrorl(.'\ 

Remaining Sites-Verification Package for the 600-315, Black Granular Stain B-1 
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CALCULATION SHEET 
Rev.: 0 
Date: 2/22/ I I 
Sheet No. I of 5 

1 PURPOSE: 
2 
3 Predict the groundwater and Columbia River concentrations over a period of 1,000 years from 
4 selenium analyses of the soil at the 600-315 confirmatory sampling site. 
5 
6 
7 GIVEN/REFERENCES: 
8 
-9- ·- fy-A-focusect-surface-sample, rrrct-dupti:c-ate-werec-o1te1::tec:tfroma black granular stam an~ 

10 600-315 waste site (HEIS # JIC2J8 & JIC2K0). Selenium analyses of both samples 
11 exceeded the soil cleanup level for protection of the Columbia River (1 mg/kg). The 
12 maximum of the two selenium analyses (1.4 mg/kg) was evaluated by site-specific RESidual 
13 RADioactivity (RES RAD) modeling for nonradionuclides as described in Appendix C of the 
14 Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RA WP) to 
15 predict the selenium concentrations in groundwater. The focused samples represent a site 4 
16 m (13 ft) in diameter having an area of 12.6 m2 (135 .6 ft2

). Dilution and attenuation of 
17 selenium concentrations in groundwater as it flows from the area of the 600-315 waste site to 
18 the Columbia River was calculated using the U.S: Environmental Protection Agency (EPA) 
19 Soil Screening Guidance: User's Guide. 
20 2) Selenium data from the focused sampling area (HEIS # JI C2J8 & JI C2K0) were obtained 
21 from the 600-315 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient 
22 and Carcinogenic Risk Calculations, Cale. No. 0600X-CA-V0106, Rev. 0, Washington 
23 Closure Hanford, Richland, Washington. · 
24 3) Remedial Design Report/Remedial Action Work Plan for the JOO Area (RDR/RA WP), 
25 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, 
26 Washington. 
27 3) RESidual RADioactivity (RESRAD) computer code, version 6.5, to calculate compliance 
28 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the 
29 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois. 
30 4) Formulas for calculation of dilution and attenuation in groundwater between the waste site 
31 and the Columbia River were obtained from the Soil Screening Guidance: User's Guide, 
32 OSWER 9355.4-23, July 1996, U.S. Environmental Protection Agency, Washington, D.C. 
33 5) Sample design from the Work Instruction for Confirmatory Sampling of the 600-315, Black 
34 Granular Stain, Work Instruction No. 0600X-WI-G0026, Rev. 0, Washington Closure 
35 Hanford, Richland, Washington. 
36 
37 
38 SOLUTION: 
39 
40 1) As discussed in Section 3.6.9 of the RDR/RA WP, the residual concentrations of 
41 nonradionuclides in the soil are compared to the soil remedial action goals (RAGs) for 
42 Columbia River protection developed in Table B-6 of Appendix B of the RDR/RA WP. The 
43 river protection RAG is attained if the residual concentrations in soil are less than the 
44 Table B-6 RA Gs and each sample data set meets the requirements of the WAC 173-340-
45 740(7)(e) (1 996) three-part test. If this is not the case, a more detailed assessment using 

Remaining Sites Verification Package fo r the 600-315, Black Granular Stain B-2 
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CALCULATION SHEET 
Rev.: 0 
Date: 2/22/ I I 

Sub·ect: 600-3 15 Site-S ecific Risk Assessment for Selenium Sheet No. 2 of 5 

1 RESRAD or other appropriate methods (e.g., dilution-attenuation evaluations) is used to 
2 assess the potential of residual site soil contaminants to impact groundwater and the river. If 
3 this assessment indicates that· the residual contamination in the site soils will not impact 
4 groundwater or the river at concentrations above groundwater or surface water cleanup 
5 levels, then the groundwater and river protection RA Gs have been attained. 
6 2) A site-specific RESRAD evaluation was performed for the maximum selenium concentration 
7 at the 600-315 waste site focused sample location (HEIS # JI C2J8 & J1 C2K0) in a black 
8 granular stain 4 m (13 ft) in diameter having an area of 12.6 m2 (135 .6 ft2

) . Table 1 shows 
-9- --the-waste site a:tea uimensiumnurd---tlrrckn-ess-oreadrsuilirortzo1I1IsedinttfelttSAADano 

10 dilution-attenuation calculations . . Input factors for each run are shown in the "Summary" 
11 section of the RES RAD "Mixture Sums and Single Radionuclide Guidelines" printout in 
12 Attachment 1 to this Calculation Summary. 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

Table l. \Yaste Site-Sped.fie Parameters for Rl:SRAD and 
Dilution-Attenuation ::\1odeling 

Parameter "(;nits Shallow Zoop 

Contaminant-Specific Input Parameters 

Selcwum Maxi.mum Concentration mg11cg 1.4 

Selenium Kd Value mUg 5 

Contaminated Zone Dimensions 

Cover Depth m 0 

Area of Contaminated Zone ( CZ) ml 12.6 

Lenglh Parallel to Aquifer Flow m 4 

Thickness of Vadose Zone Horizons 

Thickness: Contaminated Zone m 1.0 

Thickness: Unsarurated Zone m 9.1 

Distancg from the Waste Site to ths Columbia River 

Saturated Zone Groundwater Flow Distance m 1.750 

3) The year when the peak selenium concentration is predicted to occur in groundwater from the 
waste site was determined by a preliminary run. This year was then added for all horizons 
for the final RESRAD runs. For the water pathways, the peak year for selenium in 
groundwater is predicted to occur at year 375. 

, 

METHODOLOGY: 

1) Using the methodology described in Appendix C of the RDR/RA WP, RESRAD modeling 
was used to determine if residual soil concentrations of selenium are protective of 
groundwater. Runs of RES RAD version 6.5 were completed for the maximum selenium 
concentration in the 600-315 waste site confirmatory focused sampling activities using the 
uranium-238 isotope as a surrogate for selenium. RESRAD numerical output reports of 

Remaining Sites Verification Package for the 600-3 15, Black Granular Stain B-3 
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CALCULATION SHEET 
Rev.: 0 
Date: 2/22/ I I 

600-3 I 5 Site-S ecific Risk Assessment for Selenium Sheet No. 3 of 5 

1 selenium concentrations in soil and groundwater are presented in the Attachments to this 
2 calculation summary. 
3 2) Methodology for modeling to protect the Columbia River is similar to that for modeling the 
4 protection of groundwater, with the groundwater concentration reduced by using a factor to 
5 account for dilution and attenuation as contaminants migrate through the groundwater to the 
6 river. Calculation of an appropriate dilution factor is accomplished using the formulas in the 
7 EPA Soil Screening Guidance: User's Guide. 
8 

·9-- 111e following Exc-erspreffiisheetilicm1,oratenhe formulas for calculahon of the dtluhon factor 
10 to account for dilution and attenuation as contaminants migrate through the groundwater to the 
11 nver: 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

l 

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 

Table 2. Excel Calculation of Dilution Factor for Protection of the Columbia Rinr 

A B C I D I E I F I G I H 
Apparent Mixing z~ Depth {d) is calculated per the EPA Soil Screening Guidance: User's G11tde User 's. 
Ecmation 12: 
Aooarent Mixinll. Zone INnth (d) = (0.0112*L~)"·' + d,(l - exna-L•I)f(K*i*d,))) 

Variable V:ilue Descriotion 
L 1750 m. Distuicc to the Columbia Ri~·e-r 
d, 10 m:. AQuifcr Thickness 
I 0.07992 mlyr, In1iltntion R.ate. from I= {1-Cc((l-Cc)Pr + Irr 

Cc 0.91 E vapotrans-pir.uion Coefficient 
Cr 0.2 Ruooff Coefficient 
Pr 0.16 m/yr. Precipitation 
Irr 0.76 ruivr. Irri~ation 
K 5530 m!;T, Aqui..fec Hvdnulic Cooductivitv 
i 0.00125 m/m.. Hvdr:iulic Gr.idicnt 

Calculation of Dilution Faeroe oer the EPA Soil Screeni119. Guidance: User's Guid11 User's , Equation 11. 
Dilution Factor, D = 1 + (K*i*d/I*L) 

Variable Value De<;criotion 
K 5530 m i;T, AQUife-r Hvdnulic Cooductivitv 
i 0.00125 m/m. Hydraulic Gudient 
d 194 m. Apparent Mixine; Zone Dmth (see formula below) 

. I 0.07992 mlvr. In1iltration Rate. from I= (1-Ce((l-Cc)Pr + Irr 
L 1750 m. Disunce to the Colwnbi2 Rive-r 

Aonarent Mixine- Zone Deoth (d) = E26=((0.0112•B4*B4Y'0.5)+(B5*(1-EXP<(-B4)"(B6V(Bl 1 •s12•BS)}) 
Dilution Factor (D) = E27 = !+((Bl 7'B18"B19)/(B20*B21)) 

Aooacrnt Mixine: Zone Ik-Pth ( d) = I 194 Im 
Dilution Factor (D) = I 10.6 I 

40 RESULTS: 
41 
42 1) Groundwater Protection 
43 Predicted selenium concentrations in groundwater at different time intervals up to 1,000 years 
44 were calculated by the RESRAD model using uranium-238 as a surrogate for selenium. 
45 RESRAD output is presented in Attachment 2 and summarized in Table 3. Selenium is predicted 

Remaining Sites Verification Package for the 600-315, Black Granular Stain B-4 
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CALCULATION SHEET 
Date: 2/22/ 11 Cale. No.: 0600X-CA-VOl 12 Rev.: 0 
Job No: 14655 Checked: M. W. Perrott · Date : 2/22/11 

i fie Risk Assessment for Selenium Sheet No. 4 of 5 

l to reach groundwater within the 1,000 years of the RES RAD model evaluation and to peak at 
2 year 375 at a maximum groundwater concentration of 18.45 ug/L. The result is less than the 
3 groundwater remedial action goal (RAG) of 50 ug/L per Table B-2 of Appendix B of the 
4 RDR/RAWP. 
5 
6 
7 Table 3. Predicted Groundwater (Well \Vater/Drinkin!! \Vater) Concentration at 600-31S 

8 Con=inant RESRAD Groundwater Concrntr:ations in ug;L at E:Kh Time In!m.~ (yr) RAG. 

- Run Ul!/L 
7 V ,v J V 100--i-300-.-37;-- - 1000-

1 0 Sc:lcuium 600-315 0 I 0 I 0 I 0 I 0 I 0 I 18.45 0.042 so• 
l l ' B~ on the maximum coinminanI le-\~ (MCT.) for ~lmium from 40 CFR 141. as discussed in Appendix B, Table B-2, of the 

2 1 
13 

100 Area RDR/RAWP. 

14 2) Columbia River Protection 
15 Predicted selenium concentrations in groundwater at the Columbia River were calculated by 
16 dividing the predicted groundwater concentrations at the 600-315 waste site in Table 3 by the 
17 dilution factor of 10.6 determined in Table 2. Results are summarized in Table 4. Due to 
18 dilution and attenuation, selenium is predicted to reach the river at year 375 with a maximum 
19 concentration of 1. 7 ug/L, which is less than the RAG of 5.0 ug/L per Table B-3 of Appendix B 
20 oftheRDR/RAWP. 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Table 4. Predicted Groundwater Concentt·ation at the Columbia Rinr Based on 
Dilution and Attenuation of Groundwater from 600-315 

Contaminant RESRAD Gfouwf\.1;Jter Concrntr:ations in ugiL at Each Time Interval (,vr) 
Run 

0 I I I 10 I 30 I 100 I 300 I 375 1000 

Selenium 600-315 0 I 0 I 0 I 0 I 0 I 0 I 1.7 0.004 

• Basro on 1hr surfxc water ambient water quality critcri.. (AWQC) fur sc1a!ium from 40 CTR 131.36, as discussed in 
. .\Docndix B, Table B-3, of the 100 Area RDR/RA V.'P. 

31 
32 CONCLUSIONS: 
33 

RAG. 
ug,L 

5.0 1 

34 • Maximum selenium concentrations in the soil at the 600-315 waste site are predicted to be 
35 protective of groundwater and the Columbia River for 1,000 years based upon RESRAD 
36 vadose zone modeling and evaluation of dilution-attenuation in the saturated zone using the 
3 7 formulas from the EPA Soil Screening Guidance: User's Guide. 
38 
39 • Selenium concentrations in groundwater are predicted to peak at year 375 at a maximum 
40 concentration of 18.45 ug/L, which is less than the groundwater cleanup RAG of 50 ug/L per 
41 Table B-2 of Appendix B of the RDR/RA WP. 
42 

Remaining Sites Verification Package for the 600-315, Black Granular Stain B-5 
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1 • Selenium is predicted to reach the river at a maximum concentration of 1.7 ug/L, which is 
2 less than the surface water cleanup RAG of 5.0 ug/L per Table B-3 of Appendix B of the 
3 RDR/RAWP. 
4 
5 
6 ATTACHMENTS: 
7 
8 1. RESRAD Output: 600-315 Selenium Groundwater and River Protection - Mixture Sums and 

-9-- stn-g1-e-iarcttonm:1tdeuutdeltnes(20pages 
10 2. RES RAD Output: 600-315 Selenium Groundwater and River Protection - Concentration of 
11 Radionuclides, (10 pages) 
12 

Remaining Sites Verification Package for the 600-315, Black Granular Stain B-6 
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ATTACHMENT I 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 09: 09 Page 
Surmary 600-315 Se l eniun Groundwater and Col umb ia Rive r Protec t ion 
File C:\RESRAD_FAMlLY\RESRAD\6.5\USERF lLES\600·315_SELENIUM.RAO 

Table of Contents 
AAAAAAAAAAAAAAAAA 

Part I: Mixture Sums and Single Radionuclide Gu i delines 
11111 i i I if Iii Ii Ii i iii iii iii i I ii iii iii i ii iii ii iii i i i iii i 

Dose Conversion Factor (and Related) Parameter Sumiary • . • 2 
Site-Specific Parameter Sunmary . ••.... • . .• .•••• .. • •• • . •• • 4 
Sumnary of Pathway Selections . . . . • • . .. . . . . . . . • • . .. . . . . . . . 8 
Contaminated Zone and Total Dose Sunmary .. . . . ... . .. . ... . . 9 

- - l&t'a-l-OGse--GE>f1')GAeflt:-5------------ ----------~ - ---- ------------
Time = O. OOOE+OO . . • . . . . . . . . . . . . • . . . . • • • • . . . . . • • . . . . . 10 
Time = 1.000E+OO • • . . . . . . . . . . . . . . • . . • • • • • . • . . • • . . • . • . 11 
Time = 3 . 000E+OO . . . .. . . . . . . . . . . . • . . • • • • . . . . . . . . . • . . • 12 
Time = 1.000E+01 • . . . . . . . . . . • • . . • . . . • • • . . . . . • . • • . . . . • 13 
Time = 3.000E+01 •• . . . . •• • . . • • . • . • . . . • • • . . . . . . . . . . • • . 14 
Time= 1.000E+02 .. . .. .•. • . .•••.• • ..•••...•..... • ..•. 15 
Time = 3.000E+02 . . . . . . . • • • . . • • . . • . . • • .. . . . . . • • . • . . . . 16 
Time= 3.750E+02 . •.•. •. . .• .........••.•. . •...• . ..... 17 
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Attachment to Waste Site Reclassification Form 2011-024 

A.TT ACHMENT 1 

1RESRAD, Version 6 . 5 T« Limit= 180 days 02/16/2011 09 : 09 Page 2 
Surmary 600-315 Sel eniun Groundwater and Columbia Ri ver Protect i on 
Fi le C :\RESRAD_FAMI LY\RESRA0\6. 5\USERF I LES\600-315_SELEN !UM.RAD 

Oose Convers i on Factor (and Related) Parameter Sunmary 
Dose Library: FGR 12 & FGR 11 

0 ' Current ' Base Parameter 
Menu , Parameter Value# ' Case* Name 
AAAAAAiiAiiiiiiiiiiAlilAAAiiillWiiiiiAAilAAAAAAAiiiiiiiiiiiiiiiiiiAAAAiiiiAiiiiiiiiiiiiiiiiiiiiiiiiiW,AAiiiiiiiiiiiiiiiiiiiiAAiiiiiiiiiiiiiiiiiiiiAiiiiiiiiiiAiiAiliiUiiii 
A-1 I DCF's for external ground radiat i on, (mrem/yr)/CpC i /g) 
A-1 I At-218 (Source: FGR 12) I 5.847E - 03 I 5.847E-03 1 OCF1( 1) 
A-1 I Bi - 210 (Source: FGR 12) 1 3 . 606E - 03 1 3.606E-03 1 OCF1( 2) 
A-1 I Bi-214 (Source : FGR 12) 1 9.808E+OO ' 9.808E+OO • DCF1 C 3) 
A--l Pa 234 (S...,l'<le-:-fGR 12) 1. 155[ I 01 1.155E+at---'---t)eHi-
A-1 I Pa·234m (Source: FGR 12) 1 8.967E·02 1 8.967(-02 I OCF1( 5) 
A-1 J Pb-210 (Source: FGR 12) J 2.447(-03 I 2.447(-03 ' OCF1( 6) 
A-1 I Pb-214 (Source: FGR 12) I 1.341[+00 I 1.341[+00 I DCF1( 7) 
A-1 J Po-210 (Source: FGR 12) I 5.231(-05 I 5 . 231( - 05 I OCF1( 8) 
A- 1 J Po-214 (Source: FGR 12) 1 5.138E-04 1 5.138E-04 1 DCF1( 9) 
A-1 J Po-218 (Source: FGR 12) ' 5.642(-05 1 5 . 642E-05 I DCF1( 10) 
A-1 I Ra-226 (Source: FGR 12) I 3.176( -02 I 3.176(-02 I OCF1( 11) 
A-1 I Rn-222 (Source: FGR 12) I 2.354E-03 1 2.354E-03 1 OCF1( 12) 
A-1 I Th-230 (Source: FGR 12) I 1 .209E-03 1 1.209E - 03 1 OCF1( 13) 
A-1 I Th-234 (Source: FGR 12) I 2.410(-02 I 2 . 410E-02 ' DCF1( 14) 
A-1 I Tl-210 (Source: no data) I 0.000[+00 1 -2 . 000E+OO' OCF1( 15) 
A-1 I u-234 (Source: FGR 12) I 4.017( - 04 I 4.017E-04 1 OCF1( 16) 
A-1 I U-238 (Source: FGR 12) I 1.031E-04 1 1.031E-04 1 DCF1( 17) 

B-1 I Dose conversion factors for inhalation, mrem/pCi: 
B-1 I Pb-210+0 I 2.320E-02 1 1.360E-02 1 OCF2( 1) 
B- 1 J Ra-226+0 1 8.594E-03 ' 8.580E-03 1 OCF2( 2) 
B-1 I Th-230 I 3.260( - 01 1 3.26DE-01 I OCF2( 3) 
B-1 J U-234 I 1.320E-01 I 1. 320E-01 I OCF2( 4) 
B- 1 I U- 238 I 1.180E-01 J 1.180E-01 I OCF2( 5) 
B-1 ' U-238+0 I 1.180E-01 ' 1.180E-01 ' OCF2( 6) 

0-1 I Dose conversion factors for ingestion, mrem/pCi: 
D- 1 I Pb-210+0 J 7.276E -03 ' 5.370(-03 ' OCF3( 1) 
0-1 J Ra-226+0 I 1.321( - 03 1 1 . 320E-03 I OCF3( ' 2) 
0-1 I Th-230 I 5.480E-04 ' 5.480E-04 ' OCF3( 3) 
0-1 I U-234 I 2.830E-04 1 2.830E-04 ' OCF3( 4) 
0-1 ' U-238 ' 2.550E-04 1 2.550E-04 ' OCF3( 5) 
0 - 1 ' U-238+0 I 2.687(-04 ' 2.SSDE-04 ' OCF3( 6) 

0 -34 ' Food transfer factors: 
0-34 ' Pb-210+0 plant/soil concentration rat i o, dimensionless I 1.000E -02 ' 1.000E-02 1 RTF( 1,1) 
0 -34' Pb-210+0 beef/livestock- intake ratio, CpCi /kg)/(pCi/d) 1 8.000E-04 ' 8.000E-04 1 RTF( 1,2) 
0 - 34 I Pb-210+0 mi llc/l i vestoclc·intalce ratio, CpCi /l)/(pCi /d) 1 3 . 000E-04 ' 3.000E-04 ' RTF( 1,3) 
0-34 I 

0-34 I Ra-226+0 plant/soil concentration ratio, dimensionless I 4.000E - 02 1 4.000E - 02 ' RTF( 2, 1) 
0-34 ' Ra-226+0 beef/livestock-intake ratio, (pCi/kg)/(pCi /d) ' 1.000E-03 1 1.000E-03 ' RTF( 2, 2) 
0-34 ' Ra-226+0 mi lk/l ivestoclc ·i ntake ratio, (pCi/L>/CpCi/d) l 1.000E-03 ' 1.000E- 03 1 RTF( 2,3) 
o -34' 
0 -34 I Th-230 plant/soH concentration ratio, dimensionles s I 1 . 000E-03 1 1.000E-03 ' RTF( 3, 1) 
0-34 I Th-230 beef/l ivestoclc ~intake ratio, < pCi /kg)/ ( pC i /d) ' 1.000E-04 1 1 . 000E - 04 I RTF( 3,2) 
0-34 ' Th-230 milk/livestock- intake ratio, (pCi/L )/(pCi/d) ' S .OOOE-06 ' 5.000E-06' RTF( 3,3) 
0-34 I 
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Attachment to Waste Site Reclass ification Form 2011 --024 

ATTACHMENT l 

1R ESRAD , Versi on 6.5 T« Limit = 180 days 02/16/2011 09:09 Page 3 
Scmnary 600- 315 Selen i l.011 Gr oundwa ter and Colunbia Ri ver Prot ec t ion 
Fi l e C: \RESRAD_ FAMI L Y\RESRAD \ 6 . 5\USERF I LES \ 600-315 _SELEN IUM.RAD 

Dose Conversion Factor (and Related) Pa r ame t e r S1.0T1mary ( cont i nued) 
Dose Library: FGR 12 & FGR 11 

1 Current , Base ' Parameter 
Menu ' Parameter Value# ' Case* Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
D- 34 ' U-234 , plant/s o i l concentration rat i o, dimensionless ' 2.500E - 03 ' 2 . 500E - 03 ' RTF( 4, 1) 
D-34 ' U- 234 , beef/I ives tock-i ntake rat io, (pC i / kg)f(pC i /d) ' 3.400E-04 ' 3 .400E - 04 ' RTF( 4, 2) 
D-34 ' U-234 , mi lk/l ives t oc k-i ntake rat io, (pC i /L)/(pC i /d) ' 6 . 000E-04 ' 6 . 000E- 04 ' RTF ( 4 , 3) 
0 -34 ' 
0-34 1--t!-·233-- -- - ,- pt-aM-/So+l-eefleent·f'<>H en--1·a H o, d i mer,• i onle•• 
0- 34 ' U-238 beef/I i vestock-i ntake rat i o, (pC i /kg)/(pCi/d) 
0- 34 ' U-238 milk/l i vestock-i ntake rat i o, (pCi/L)/(pCi/d) 
D- 34 ' 
D- 34 ' 
D-34' 
D-34 ' 

U-238+0 
U- 238+0 
U- 238+0 

plant/s o i l concentrat i on rat io, dimensionless 
beef/I i vestock- intake ratio, (pCi/kg)/CpCi/d) 
milk/livestock- intake ratio, (pCi /L)/CpCi/d) 

D- 5 ' Bioacc1.JT1Jlation factors, fre sh water, L/kg: 
D- 5 ' Pb-210+0 f ish 
o- 5 ' Pb-210+0 c rustacea and mollusks 
D- 5 ' 
D- 5 ' Ra-226+0 
D-5 1 Ra-226+0 
D- 5 ' 
D-5 ' Th-230 
D-5 ' Th-230 
D-5 ' 
0-5 ' U-234 
0-5 ' U--234 
D-5 ' 
D-5 ' U-238 
D- 5 ' U-238 
D- 5 ' 

fi s h 
c rustacea and mollusks 

f i sh 
c rustacea and mol tusks 

f ish 
c rus tacea and mollusks 

fish 
c rustacea and mollus ks 

2 . SOOE 93 2 . SOOE 0153-'---RR+TFR(f---~5 7', 1H)------
' 3. 400E-04 ' 3 . 400E-04' RTF ( 5 , 2) 
' 6.000E - 04 ' 6 . 000E-04 ' RTF( 5,3) 

' 2.500E - 03 ' 2.500E-03 ' RTF( 6, 1) 
'3 . 400E-04' 3.400E -04' RTF( 6,2) 
' 6.000E -04' 6.000E -04' RTF( 6 , 3) 

'3.000E+02 ' 3 . 000E+02' BIOFAC( 
' 1 . OOOE+02 ' 1 .000E+02 ' BIOFACC 

1,1) 
1,2) 

' 5.000E+01 ' 5 . 000E+01 ' BIOFAC( 2,1) 
' 2.500E+02 ' 2.500E+02 ' BIOFAC( 2,2) 

' 1.000E+02 ' 1. 000E+02 ' BIOFACC 3, 1) 
' 5.000E+02' 5 . 000E+02' BIOFACC 3,2) 

' 1. 000E+01 ' 1 .OOOE+01 ' BIOFAC( 
' 6.000E+01 '6 . 000E+01 ' BIOFAC( 

4, 1) 
4, 2) 

' 1.000E+01 ' 1.000E+01 ' BIQF.AC( 5, 1) 
'6.000E+01 ' 6.000E+01 ' BIOFACC 5,2) 

0-5 ' U-238+0 fi s h ' 1.000E+01 ' 1 . OOOE+01 ' BIOFACC 6, 1) 
D- 5 ' U- 238+D , c r ustacea and mollusks ' 6.000E+01 ' 6 . 000E+01 ' BIOFACC 6,2) 
I i i iii iii iii i ii i i i iii iii i i i i Iii i i i i ii i i i I ii i i i i ii i i i i Iii iii 1111 i Ii 11 i I ii II i Iii i l ii Ii Ii I I I I i l I I Iii Ii Iii i i Ii 
#For DCF1Cxxx) only, f actor s are for i nf i nite depth & area. See ETFG table in Ground Pathway of Detailed Report. 
*Base Case means Defa u l t.L i b w/o Assoc i ate Nuc li de contributions. 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 09:09 Page 4 
Surrnary 600-315 Seleniun Groundwater and Colunbia River Protection 
Fi le C: \RESRAD FAM IL Y\RESRA0\6. 5 \USE RF I LES\600-315 _SE LEN !UM. RAO 

5 i te- Specific Parameter Sumiary 
0 ' User ' Used by RESRAO ' Parameter 

Menu ' Parameter Input ' Oefaul t ' (If different from user input) ' Name 
Aii.AAAAAiiAiWiAAAAiiiiAi\i\AAAAAiiiiAiiAAHiiAi\i\UAiiiiiiiiiiiiilAAiiiiiiAAiiAAAAAiiAAAiiiiAAAAAAii.iiAAiiAii.AAiiiiAii.iiiiiiiiAiiiiiiiiiiiiiiiiAiiAiiiiiiAiU\HiiiiiiAiiAliiiAAiiAiiiiiiiiiiii 
R011 ' Area of contaminated zone (m**2) 1 9 . 000E+02 1 1.000E+04 1 ' AREA 
R011 ' Thickness of contaminated zone (m) ' 1.000E+OO 1 2.000E+OO' ' THICKO 
R011 ' Fraction of contamination that is submerged ' O.OOOE+OO' O.OOOE+OO' ' SUBMFRACT 
R011 ' Length parallel to aquifer flow (m) ' 3.000E+01 ' 1.000E+02 ' ' LCZPAQ 
R011 1 Basic radiation dose limit (mrem/yr) ' 1.500E+01 ' 3.000E+01 1 ' BROL 
R011 L f--i-me--~nee pt-e~mttedal c,r) B.008E+OO----'---O-OOE+0tt-~ - ----- L H 
R011 ' Times for calculations (yr) ' 1.000E+OO ' 1.000E+OO' ' TC 2) 
R011 ' Times for calculations (yr) ' 3.000E+OO' 3.000E+OO' ' T( 3) 
R011 ' Times for calculations Cyr) ' 1 . 000E+01 ' 1.000E+01 ' ' TC 4) 
R011 ' Times for calculations (yr) ' 3 . 000E+01 ' 3.000E+01 ' ' T( 5) 
R011 ' Times for calculations (yr) ' 1.000E+02 ' 1.000E+02' ' T( 6) 
R011 ' Times for calculations (yr) ' 3 . 000E+02 ' 3.000E+02' ' T( 7) 
R011 ' Times for calculations (yr) ' 3.750E+02 ' 1.000E+03 1 ' T( 8) 
R011 ' Times for calculations (yr) ' 1.000E+03 ' 0.000E+OO' ' T( 9) 
R011 ' Times for calculations (yr) ' not used ' O.OOOE+OO' ' T(10) 

R012 ' Initial principal radionuclide (pCi/g): U- 238 ' 1.400E+OO ' O.OOOE+OO' 
R012 ' Concentration i n groundwater (pCi/L): U-238 ' not used ' O.OOOE+OO' 

R013 ' Cover depth (m) 
R013 ' Density of cover material (g/cm**3) 
R013 ' Cover depth erosion rate (m/yr) 
R013' Density of contaminated zone (g/cm-*3) 
R013 ' Contaminated zone erosion rate (m/yr) 
R013' Contaminated zone total porosity 
R013 ' Contaminated zone f i eld capacity 
R013 ' Contaminated zone hydraulic conductivity (m/yr) 
R013' Contaminated zone b parameter 
R013' Average annual wind speed (m/sec) 
R013' Humidity in air (g/m**3) 
R013 ' Evapot ranspi ration coefficient 
R013' Precipitation (m/yr) 
R013 ' Irrigation (m/yr) 
R013 ' Irrigation mode 
R013' Runoff coefficient 
R013 ' llaters hed area for nearby stream or pond (m**2) 
R013 ' Accuracy for water/soil COl1lJUtations 

R014' Density of saturated zone (g/cm**3) 
R014 ' Saturated zone total porosity 
R014 ' Saturated zone effective porosity 
R014 ' Saturated zone field capacity 
R014 ' Saturated zone hydraulic conductivity (m/yr) 
R014 ' Saturated zone hydraulic gradient 
R014' Saturated zone b parameter 
R014 ' llater table drop rate Cm/yr) 
R014 ' llel l pump intake depth (m below water table) 
R014 ' Model: Nondispersion (NO) or Mass-Balance (MB) 
R014 ' llel l pumping rate (m**3/yr) 

1 0 . OOOE+OO 1 0. OOOE+OO 1 

' not used ' 1 • SOOE+OO ' 
' not used ' 1.000E -03 ' 
' 1 . 600E+OO ' 1 . 500E+OO ' 
' O.OOOE+OO ' 1.000E-03 ' 
1 4.000E-01 ' 4.000E-01 ' 
' 1.SOOE - 01 ' 2.000E-01 1 

' 2.500E+02 ' 1.000E+01 ' 
' 4.050E+OO ' 5.300E+OO 1 

' 3 . 400E+OO 1 2.000E+OO ' 
' not used ' 8. OOOE+OO ' 
' 9.100E-01 ' 5.000E-01 ' 
' 1.600E-01 ' 1.000E+OO' 
1 7.600E-01 1 2.000E-01 1 

, overhead , overhead ' 
' 2.000E-01 ' 2.000E-01 ' 
1 1.000E+06 1 1 . 000E+06 1 

1 1.000E-03 ' 1 . 000E-03 1 

' 1.600E+OO ' 1. SOOE+OO ' 
' 4.000E-01 ' 4.000E - 01 ' 
1 2.500E - 01 ' 2.000E-01 ' 
' 1.500E-01 1 2.000E-01 ' 
1 5. 530E+03 ' 1 • 000E+02 1 

' 1.250E-03 1 2 . 000E-02 1 

' not used ' 5 .300E+OO ' 
' O.OOOE+OO ' 1.000E-03 ' 
' 4 . 600E+OO ' 1 . 000E+01 ' 
' NO ' NO 
' not used ' 2. 500E+02 ' 

' 51(5) 
' 111 C 5) 

1 COVERO 
'DENSCV 
' vcv 
'DENSCZ 
'VCZ 
' TPCZ 
' FCCZ 
' HCCZ 
' BCZ 
' IIIND 
' HUMID 
' EVAPTR 
' PRECIP 
' RI 
1 IDITCH 
1 RUNOFF 
' \/AREA 
' EPS 

' DENSAQ 
' TPSZ 
1 EPSZ 
' FCSZ 
' HCSZ 
' HGIIT 
' BSZ 
'VIIT 
' OIIIBIIT 
' MODEL 
' UII 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 1 

1RESRAD, Ve r sion 6.5 T« Limit = 180 days 02/16/2011 09 :09 Page 5 
Surrrnary 6 00·315 Sel enium Groundwater and Colu,rb ia Ri ver Protecti on 
File C: \R ESRAD _FAM IL Y\RESRAD\6 . 5\USERF I LES\600· 315 _SELEN ! UM . RAD 

Si t e·Spec i f i c Pa rameter Sunmary ( c ont i nued ) 
0 ' User I Used by RESRAD ' Pa r ameter 
Menu ' Parameter lnput ' De fault ' Clf diff erent from us e r i nput) ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
R015 1 Number of unsaturated zone strata • 1 ' 1 ' NS 
R015 ' Unsat. zone 1, thickness (m) ' 9.100E+OO ' 4.000E+OO ' ' H(1) 
R015 ' Unsat. zone 1, soil density (g/cm**3) 1 1.600E+OO 1 1.500E+OO' ' DENSUZ(1) 
R015 ' Unsat . zone 1, total porosity • 4.000E-01 ' 4 . 000E-01 ' ' TPUZC1) 
R015 ' Unsat. zone 1, effect ive poros ity • 1. 500E·01 ' 2 . 000E-01 ' ' EPUZ(1) 
R015 >- ·tJnsat. zone 1, fietd · capac+ty · • · 2.5~- 01-··,.. · 2 .·000E·O"t' 1 FCUZ(1) 
R015 ' Unsat. zone 1, soil-specif i c b parameter ' 4.050E+OO' 5 .300E+OO' ' BUZ(1) 
R015 ' Unsat . zone 1 , hydraul i c conduc t i v i t y (m/yrl • 2.500E+02 ' 1.000E+01 ' ' HCUZ(1) 

R016' Distribution coefficients for U- 238 
R016' Contaminated zone ( cm**3/g) 
R016' Unsaturated zone 1 (cm**3/g) 
R016 ' Saturated zone (cm**3/g) 
R016' Leach r a te (!yr) 
R016 l Solubility constant 

R016 J Di stribution coeffici ents for daughter 
R016 ' Contaminated zone (cm**3/g) 
R016 ' Uns a turated zone 1 (cm**3/g) 
R016' Sa turated zone (cm**3/g) 
R016' Leach rate (!yr) 
R016' Solubility constant 

R016' Distribution c oeffici ents for daughter 
R016 J Contaminated zone ( cm**3/g) 
R016 J Uns aturated zone 1 (cm**3/g) 
R016 J Saturated zone (cm**3/g) 
R016' Leach rate (/yr) 
R016' Solubility constant 

R016 J Distr i bution coeffici e nts for daughter 
R016' Contam i nat ed zone (cm**3/g) 
R016 ' Uns aturated zone 1 (cm**3/g) 
R016' Saturated zone (cm**3/g) 
R016' Leach r ate (!yr) 
R016' Solubility constant 

R016 l Di s tribut i on coeffici ent s for daughter 
R016 ' Contaminated zone ( cm**3/g) 
R016' Unsaturated zone 1 ( cm**3/g) 
R016' Saturated zone (cm**3/g) 
R016' Leach rate (!yr) 
R016 ' Solubility constant 

R017 ' Inhalation r ate (m**3/yr) 
R017 ' Mass l oading for i nhalat ion (g/m**3) 
R017' Exposure durat i on 
R017' Shielding factor, inha l ation 
R017' Shielding factor, e xternal galTl!la 
R017 ' Fract i on of time spent i ndoors 

Pb - 210 

Ra - 226 

Th -230 

U-234 

' 5.000E+OO' 5 . 000E+01 ' 
' 5 . 000E+OO' 5 . 000E+01 ' 
' 5.000E+OO ' 5 . 000E +01 ' 
' O.OOOE+OO' O. OOOE+OO ' 
' O.OOOE+OO' O. OOOE+OO' 

• 1. 000E+02 ' 1.000E+02 ' 
1 1 . 000E+02 ' 1. OOOE +02 ' 
' 1.000E+02' 1. 000E+02' 
' O.OOOE+OO' O. OOOE+OO' 
' O.OOOE+OO ' 0.000E+OO ' 

' 7 . OOOE+01 ' 7 . 000E+01 ' 
' 7 .000E+01 ' 7 . 000E+01 ' 
' 7 . 000E+01 ' 7 . 000E+01 1 

' O.OOOE+OO' O.OOOE+OO' 
' 0 . OOOE+OO ' 0 . OOOE +00 ' 

' 6 . 000E+04 ' 6.000E+04 1 

' 6 . 000E+04 ' 6 . 000E+04 ' 
' 6 . 000E+04 ' 6.000E+04 ' 
' 0. OOOE+OO 3 0 . OOOE+OO ' 
1 O.OOOE+OO' O. OOOE+OO' 

' 5.000E+01 ' 5.000E+01 ' 
'5.000E+01 '5. 000E+01 1 

' 5 . 000E+01 ' 5 . 000E+01 ' 
'O.OOOE+OO' O. OOOE+OO ' 
'O.OOOE+OO ' O.OOOE+OO ' 

J not used J 8.400E+03 ' 
J not us ed J 1. 000E -04 ' 
J 3. 000E+01 I 3 .000E+01 J 

I not us ed J 4 . 000E -01 J 

J not used J 7 . 000E-01 J 

I not us ed J 5 . 000E -01 J 

Remaining Sites Verification Package for the 600-315, Black Granular Stain 

9 . 754E · 03 
not used 

4 .989E·04 
not used 

7.123E · 04 
not used 

8 . 325E · 07 
not used 

9 . 966E · 04 
not used 

'OCNUCC( 
' DCNUCU( 
' DCNUCS( 
'ALEACH( 
' SOLUBKC 

' DCNUCC( 
1 DCNUCU( 
'DCNUCS( 
'ALEACH( 
1 SOLUBK( 

' DCNUCC( 
' DCNUCU( 
' DCNUCS( 
1 ALEACH( 
1 SOLUBK( 

' DCNUCC( 
' DCNUCU( 
' DCNUCS( 
1 ALEACH( 
' SOLUBK( 

' DCNUCC( 
' DCNUCU( 
1 DCNUCS( 
1 ALEACH( 
' SOLUBK( 

' lNHALR 
' MLINH 
' ED 
1 SHF3 
' SHf 1 
' FlND 

5) 
5,1) 
5) 
5) 
5) 

1) 
1,1) 
1) 
1) 
1) 

2) 
2,1) 
2) 
2) 
2 ) 

3) 
3, 1) 
3) 
3) 
3) 

4) 
4, 1) 
4) 
4) 
4) 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit = 180 days 02/16/2011 09:09 Page 6 

0 

SU1T111ary 600-315 Seleniun Groundwater and ColUTbia River Protection 
Fi le C: \R ESRAD_FAMI LY\RESRAD\6. 5\USERFI LES\600-315_SELENIUM.RAD 

Site-Specific Paramet e r Suima ry (continued) 
User Used by RESRAD J Parameter 

Menu ' Parameter Input ' Default ' (If different from user input) ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
R017 I 

R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017 J 

R017 ' 
R017 J 

R017 ' 
R017 J 

R017 J 

R017 J 

R017 J 

R017 J 

R017 J 

RD17' 
R017' 
R017' 
RD17' 
RD17' 
R017' 
R017' 
R017' 
R017 1 

R017' 
R017 ' 
R017 1 

R017 1 

R018' 
R018' 
R018 1 

R018 ' 
R018 ' 
R018' 
R018 ' 
R018' 
R018' 
R018' 
R018' 
R018' 
R018' 
R018' 
R018 ' 
R018 ' 

Fraction of time spent outdoors (on site) 
Shape factor flag, external garrma 
Radii of shape factor array (used if FS 

Outer annular radius (m), ring 1: 
Outer annular radius Cm), ring 2: 
Outer annular radius Cm ) , ring- 3: 
Outer annular radius Cm>, ring 4: 
Outer annular radius Cm), ring 5: 
Outer annular radius Cm), ring 6: 
Outer annular radius (m), ring 7: 
Outer annular radius (m), r i ng 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m), ring 10: 
Outer annular radius (m), ring 11: 
Outer annular radius Cm), ring 12: 

Fractions of annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

Fruits, vegetables and grain consumption 
Leafy vegetable consumption (kg/yr) 
Milk consunpti on (L/yr) 
Meat and poultry consumption (kg/yr) 
Fish consunption (kg/yr ) 
Other seafood consumption (kg/yr ) 
Soil ingestion rate (g/yr) 

= -1): 

' not used 
I not used 

l not used 
J not used 
I not us·ect 
I not used 
J not used 
J not used 
J not used 
J not used 

' not used 
J not used 

' not used 

' not used 

, not used 
' not used 
' not used 
, not used 
s not used 
' not used 
' not used 
' not used 
' not used 
' not used 
1 not used 
' not used 

I 2 . 500E -01 J 

l 1 . 000E+OO I 

l 5 . OOOE+01 I 

' 7.071E+01 I 

I O.OOOE+OO l 

J O. OOOE+OO l 

I O.DOOE+OO J 

l O.OOOE+OO I 

J O.OOOE+OO J 

J O.OOOE+OO I 

' O. OOOE+OO I 

J O.OOOE+OO J 

J 0.000E+OO ' 
I O.OODE+OO J 

' 1 . OOOE+OO 1 

' 2.732E-01 1 

' 0. OOOE+OO ' 
'O.OOOE+OO' 
' O.OOOE+OO l 

' O.OOOE+OO ' 
' O.OOOE+OO ' 
' 0 . 000E+OO 1 

' 0.000E+OO 1 

' O. OOOE+OO 1 

' O.DOOE+OO ' 
' O.OOOE+OO ' 

(kg/yr) ' not used ' 1 . 600E+02 ' 
' not used ' 1.400E+01 ' 
' not used ' 9.200E+01 ' 
' not used ' 6. 300E+O 1 ' 
' not used , . 5 . 400E+OO ' 
' not used ' 9.000E-01 ' 
' not used ' 3 . 65DE+01 ' 
' 7 . 300E+02 ' 5.10DE+02 1 

' 1.000E+OO ' 1 . 000E+OO' 
' not used ' 1 . OOOE+OO ' 

Drinking water i ntake (L/yr) 
Contamination fraction of drinking water 
Contamination fraction of household water 
Contamination fr ac tion of livestock water 
Contamination fraction of i rrigation wat er 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

' not used ' 1 . OOOE+OO ' 
' not used ' 1 . OOOE+OO ' 
' not used ' 5 .000E -01 ' 
' not used 1 -1 
' not used ' -1 
' not used ' - 1 

R019 ' L vestock fodder i ntake for meat (kg/day) 
R019' L vestock fodder intake for milk (kg/day) 
R019' L vestock water intake f or meat (L/day) 

' not used ' 6. 800E+O 1 ' 
' not used ' 5. 500E+O 1 ' 
' not us ed ' 5. OOOE+01 ' 

>O shows circular AREA . 

J FOTD 
I FS 

l RAD _SHAPE( 1) 
J RAD_SHAPE( 2) 
J RAD _SHAPE( 3) 
I RAD SHAPE( 4) -J RAD SHAPE( 5) 
I RAD =SHAPE( 6) 
l RAD _SHAPE( 7) 
J RAD SHAPE( 8) -J RAD _SHAPE( 9) 
I RAD SHAPEC10) 
J RAD _SHAPE(11) 
I RAD _SHAPE(12) 

' FRACA( 1) 
' FRACA( 2) 
' FRACA( 3) 
' FRACA( 4) 
' FRACA( 5) 
' FRAGA( 6) 
' FRACAC 7) 
' FRACA( 8) 
' FRACA( 9) 
' FRACA(10) 
' FRACAC11) 
' FRACA(12) 

' DIETC1) 
' DJET(2) 
' DIET(3) 
' DI ETC4) 
' DIET(5) 
' DIET(6) 
'SOIL 
' DIii 
' FOIi 
' FHHII 
' FLII 
' FI RII 
' FR9 
' FPLANT 
1 FMEAT 
1 FMILIC 

I LFI 5 
' LFl6 
' Ll/15 
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Attachment to Waste Site Reclassification Form 20 l l-024 Rev. 0 

ATTACHMENT 1 

1RE SRAD, Ve r sion 6.5 T« Limit= 180 days 02/16/2011 09 : 09 Page 7 
SU111Tia ry 600· 315 Se l en iun Groundwa ter and Colunb ia Rive r Pr otect ion 
Fi le C: \RESRAD FAMILY\RESRAD\6.5 \ USERFI LES\600·31 5_SELEN IUM.RAO 

Site·Speci f i e Paramete r Sunmary (cont i nued) 
0 1 User Us ed by RESRAO ' Paramet e r 
Menu' Parameter Input ' Default ' (If different from user input) ' Name 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
R019 ' Li ve s t ock water inta ke for milk (L / day) ' not used ' 1. 600E+02 1 ' L\Jl6 
R019 1 Livestock soil intake ( kg/day) ' not us ed ' 5 .000E - 01 ' ' LSI 
R019 1 Mass loading for foliar depos ition (g/ m**3) ' not us ed 1 1. 000E-04 1 • MLFD 
R019 ' Depth of s oil mi x ing layer (m ) ' not us ed • 1. 500E·01 ' ' OM 
R019 ' Depth of roots (m) ' not used ' 9.000E - 01 1 1 DROOT 
R019 .. , Drink tng- water f raction from· ground water 1 1. OOOE+OO • 1. OOOE+OO ' ' FGIIO\J 
R019 • Household water fract ion f r om ground water ' not used • 1.000E+OO' 1 FG\JHH 
R019' Li vestock water fraction from ground water ' not used 1 1.000E+OO' ' FG\JL\J 
R019 ' Irrigati on fraction from ground water I not us ed 1 1. 000E+OO 1 ' FG\J I R 

R19B' \Jet weight crop yield for Non-Leafy (kg/m**2) 1 not used 
R19B ' \Jet weight c rop yield for Leafy (kg/ m**2) ' not used 
R19B ' \Jet weight crop yie ld for Fodder (kg/ m**2) ' not used 
R19B ' Growing Season for Non- Leafy (years) ' not used 
R19B ' Growing Season for Leafy ( years) ' not us ed 
R19B ' Growing Season for Fodder (years) ' not used 
R19B ' Translocation Factor for Non- Le a f y ' not used 
R19B ' Translocation Factor for Leafy ' not used 
R19B ' Tra nslocation Factor for Fodder ' not used 
R19B I Dry Fol i ar Intercepti on Frac t ion for Non-Leafy ' not us ed 
R19B • Dry Foliar Interception Fraction for Leafy ' not used 
R19B ' Dry Foliar Interception Fract i on for Fodder ' not us ed 
R19B' \Jet Foliar Interception Fract i on for Non -Leafy ' not us ed 
R19B ' \Jet Foliar Interception Fract i on for Leafy I not used 
R19B ' \Jet Foliar Interception Fraction for Fodder ' not used 
R19B' \.leathering Removal Cons tant for Vegetation 'not used 

' 7.000E-01 1 

' 1.500E+OO ' 
' 1. 100E+OO ' 
' 1.700E·01 1 

' 2 . 500E·01 ' 
' 8 . 000E - 02 ' 
' 1. 000E - 01 ' 
' 1. OOOE+OO I 

' 1. 000E+OO 1 

'2 . 500E·01 ' 
' 2 . 500E· 01 ' 
' 2 . 500E·01 ' 
' 2.500E·01 1 

' 2.500E · 01 ' 
' 2 . 500E · 01 1 

' 2 .000E+01 ' 

C14 ' C· 12 concentration in water (g/cm**3) 
C14 ' C- 12 c oncentration in contaminated s oil (g/ g) 
C14 ' Fraction of vegetat ion carbon from soil 
C14 ' Frac t i on of vegetation carbon from ai r 
C14 1 C- 14 evas ion layer t hi ckness i n soil (m) 
C14 ' C-14 evasion flux rate from soil (1 / sec) 
C14 ' C- 12 e vas i on flux rate from so i l ( 1/ s ec) 
C14 ' Fraction of gra i n in beef cattle feed 
C14 ' Fraction of gra i n i n milk cow feed 

' no t us ed ' 2.000E-05' 
' not us ed ' 3 . 000E-02 ' 
' not used ' 2 . 000E-02 ' 
' not used ' 9.800E·01 ' 
, · not used ' 3 .000E-01 1 

' not used ' 7.000E - 07 ' 
' not used ' 1. 000E-1 0 ' 
' not us ed ' 8.000E - 01 1 

' not us ed ' 2.000E-01 1 

STOR ' Storage times of contaminated foodstuffs (days ): 1 

STOR ' Fruits, non-l eafy vegetables, and grain ' 1. 400E+01 1 1. 400E+01 1 

STOR ' Leafy vegetables ' 1. 000E+OO 1 1. 000E+OO ' 
STOR ' Mil le ' 1. 000E+OO 1 1.000E+OO ' 
STOR ' Me at and pout try ' 2 . 000E+01 ' 2 .000E+01 1 

STOR ' Fish ' 7. 000E+OO' 7.000E+OO' 
STOR' Crustacea and mollus ks ' 7 . 000E+OO 1 7 . 000E+OO ' 
STOR ' lie l l water ' 1 . OOOE+OO ' 1. OOOE+OO ' 
STOR I Surface water ' 1. OOOE+OO ' 1 . OOOE+OO ' 
STOR ' Li vestoc k fodder ' 4.SOOE+01 ' 4 . 500E+01 • 

R021 ' Th ic kness of building foundati on (m) 
R021 ' Bulk dens i ty of building foundation (g/cm**3) 

' not us ed 1 1.SOOE-01 ' 
' not used ' 2.400E+OO • 

Remaining Sites Verification Package for the 600-315, Black Granular Stain 

'YV(1) 
' YV(2) 
' YV(3) 
' TE( 1) 
' TE( 2) 
' TE(3) 
' TIV( 1) 
1 TIV(2) 
'TIV(3) 
1 RORY(1) 
1 RORY(2) 
' RORY(3) 
1 RIIET(1) 
' RIIEH2) 
' RIIET(3) 
' IILAM 

' C1 211TR 
'C12CZ 
1 CSOIL 
1 CAIR 
I DMC 
I EVSN 
' REVSN 
1 AVFG4 
I AVFGS 

' STOR T( 1) 
' STOR-T(2) 
1 ST•R-T(3) 
1 STOR-T(4) 
1 STOR-T(5) 
' STOR-T(6) 
' STOR- T(7) 
' ST•R-T(8) 
' STOR=T(9) 

1 FLOOR 1 
1 DENSFL 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 09:09 Page 8 

0 

Surmary 600-315 Seleniun Groundwater and Colurt>ia River Protection 
File C: \RES RAO FAM IL Y\RESRAD\6. 5\USERFI LES\600-315 _SE LEN JUM. RAD 

Site-Specific Parameter Sunmary (continued ) 
User Used by RESRAD ' Parameter 

Menu ' Parameter Input ' Default ' (If different from user input) ' Name 
iiiiiiiii\AiililiililiiAilAililiiiliO.iiiiiiiiilAiiiiililiiilili\i\ildiiildilii.JiiiiiAililAAiiililAilAilililililiiiiiiAAilililiiiiiiiiiiilililAilililililililiiAililililiiilAiiililAilAAilAiiilililililAAJOiiliiilililililililililii 
R021 ' Total porosity of the cover material ' not used 1 4.000E-01 ' ' TPCV 
R021 ' Total porosity of the building foundation ' not used ' 1.000E-01 ' ' TPFL 
R021 ' Volumetric water content of the cover material ' not used ' 5 . 000E-02 ' ' PH20CV 
R021 ' Volumetric water content of the foundation ' not used ' 3.000E-02 ' ' PH20FL 
R021 ' Oiffusion coefficient for radon gas (m/sec): 
R021 ' in cover material 
R021 ' in foundation material 
R021 ' i n contaminated zone soi l 
R021 ' Radon vertical dimension of m1x1ng (m) 
R021 ' Average building air exchange rate (1/hr) 
R021 • Height of the building (room) (ml 
R021 ' Building interior area factor 
R021 ' Building depth below ground surface (ml 
R021 ' Emanating power of Rn-222 gas 
R021 • Emanating power of Rn-220 gas 

1 not used 
J not used 
J not used 
' not used 
1 not used 
s not used 
1 not used 
' not · used 
, not used 
1 not used 

1 2.000E-06 ' 
' 3.000E-07 ' 
'2.000E-06' 
' 2 _ OOOE+OO ' 
' 5.000E-01 ' 
' 2 _ 500E+OO ' 
' O.OOOE+OO ' 
' - 1. OOOE+OO ' 
'2 . SOOE-01 ' 
' 1 . SOOE-01 ' 

' DJ FCV 
'DIFFL 
' OJ FCZ 
' HMJX 
I REXG 
' HRM 
I FAJ 
' OMFL 
'EMANA(l) 
1 EMANA(2) 

TITL ' Nurrber of graphical time points 32 ' NPTS 
TJTL ' Maximun nunber of integration points for dose 1 • LYMAX 
Till ' Maxi11U11 nunber of integration points for risk 5 ' KYMAX 
iii i il iii iii iii iii iii!! I! ii Ii Ii! iii! iii ii if I Iii I! I Ii! 11 II I! I! I I! 11111111 ii Iii ii iii iii iii iii Iii iii iii iii i I Iii ii iii ii i iii ii! iii i Ii 

St.mnary of Pathway Selections 

Pathway User Selection 
iiiiiiAiiiiiiilililiiiliiiiiiiiililiiiliiiiiiiiiiiliiiliiilAiiiiiiiliiiiiiiiJi.Ji.AiliiiiililJi.Ji.Ji.ii 

1 external gamma suppressed 
2 inhalation (w/o radon)' suppressed 
3 plant ingestion suppressed 
4 meat ingestion suppressed 
5 milk ingestion suppressed 
6 aquatic foods suppress ed 
7 drinking water active 
8 soi l ingestion suppressed 
9 radon suppressed 
Find peak pathway doses suppressed 

i 111 ii iii iii iii 11 iii i ! iii ii i ii l iii iii i Ii iii iii ii!! i 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT l 

1RESRAD, Vers ion 6.5 T« Li mit = 180 days 02/1 6/2011 09:09 Page 9 
Surmary : 600 - 315 Sel e niun Groundwat e r and Col unbia River Protec t ion 

0 

File : C: \ RE SRAD _FAM I L Y\RE SRAD\6. 5 \USER F I LES \ 6D0-315 _SELEN !UM. RAD 

Co ntam i nated Zone Dimensions 
AAAAAAAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiili. 

Are a: 900 . 00 square meter s 
Thickness: 1 . 00 meters 

Cover Depth: 0.00 meters 

In i t i al So i l Concen tra t i ons , pC i/g 
iiiiiiAli.iiiiiiiiiiiiAiiiiiiiiiiiiiiAAiiAiiiiiiAiliiiiiiAAA 

U· 238 1 . 400E+OO 

Total Dose TDOSE(t) , mr em/yr 
Basic Rad i ation Dose Li mit = 1.500E+01 mrem/yr 

Total Mi xture Sum M(t) = Fr action of Basic Dose Limit Received at Time (t) 
MJIAiiiiiiiiiiiiliAiiAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAiiAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAiiAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliAiiA 

t ( years l: 0 . OOOE+OO 1. OOO E+OO 3 .000E+OO 1. 000E+01 3.000E+01 1. 000E+02 3.000E+02 3 . 750E+02 1. 000E+03 
TDOSE(t): O. OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 3 . 618E+OO 8.311E-03 

MCt>: O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 2.412E-01 5 . 540E· 04 
0Maxinun TDOSE(t): 3.618E+OO mrem/yr at t = 375 . 0 ii 0.8 years 
0 

0 
0 

0 

Radio­
Nuclide 
Nuclide 
iiAiiiiiiiiii 
U- 238 
i i ii Iii 
Total 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.750E+02 years 

llater Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soil 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiAAAiiiiiiiiiiiiiiiiiiiiii iiiiiiliiiiAiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiAAiiiiiiiiiWiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiAiiii iiiiiiAAAiiiiiiiiiiAiiiiiiA 
mrem/yr tr act. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract . mrem/yr tract. mrem/yr tract. 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
i ii iii i I I I 11 I 11 
O.OOOE+OO 0.0000 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
0. OOOE+OO O. 0000 
l l il ll l l i iiifii 
0. OOOE+OO O. 0000 

iiiiiiiiAiiW. iiAAAliii 
O. OOOE+OO 0.0000 
ii i i ii iif iillii 
O.OOOE+OO 0 . 0000 

iiiiAiiiiiiAU iiiiAiiiiii 
0. OOOE+OO O. 0000 
ii iif iiii iiiiii 
O. OOOE+OO 0.0000 

iii\iiiiiiiiiiAii iiiiiiiiiiii 
0.000E+OO 0.0000 
!liii i i!i lif ff l 
O. OOOE+OO 0.0000 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
0 . OOOE+OO O. 0000 
l l if f l li l if ff ii 
O.OOOE+OO 0.0000 

Total Dose Contr i butions TDOSE(i,p,t) for Indiv i dual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fr act i on of Total Dos e At t = 3.750E+02 yea rs 

Aiiiiiiiiiiiiiiii iiiiiiiiiiil 
O.OOOE+OO 0.0000 
i fff f ll lf fii i fi 
O.OOOE+OO 0.0000 

0 llater Dependent Pathways 
0 llater Fish Radon . Plant Meat Milk All Pathways* 

Radio- iiiiiiAiiiiiiiiAiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiAiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiAAA iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. 
Nuclide 
iiiiAiiiiiiii iiiiiiAiiiiiiiiii iiiiiiiiAA AiiMiiAiiiiii Aiiiiiiiiii iiiili.iiAiiAiiii iiiiiiiiiiii 
U-238 3 . 618E+OO 1.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 
i i f iii i iii iii iii Ii I i i i ii Ii f Ii i i i i i iii ii f f ii If I if I f 11 
Total 3.618E+OO 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 

O*Sum of all water i ndependent and dependent pa t hways. 

mrem/yr tract. 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
0 . OOOE+OO O .0000 
ffil f f fff f if i fl 
O.OOOE+OO 0.0000 

mrem/yr tract. 

iiiiiiiiiiiiiiiiii iiiiAiiiiii 
O. OOOE+OO 0.0000 
i ii i i i iii Ii i fi i 
O. OOOE+OO 0 . 0000 

mrem/yr tract. 

iiiiiiiiiiiii\iiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iii ii i i ii i ii ii i 
O. OOOE+OO 0.0000 

mrem/yr tract. 

iiAiiiiiiiiiiiiii iiiili.iiiiii 
3 . 618E+OO 1 . 0000 
iii i i f iii f i ii ff 
3 . 618E+OO 1 . 0000 
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Attachment to Waste Site Reclassification Form 2011 -024 Rev. 0 

ATTACHMENT 1 

lRESRAO, Version 6.5 T« Li mit= 180 days 02/ 16/2011 09:09 Page 10 
Sunnary 600·315 Selen i un Groundwater and Co lurbia River Protection 
Fi le C: \RESRAO _ FAM! L Y\ RESRA0 \ 6.5\USERF I LES\600- 315 _SE LEN JUM. RAO 

0 

Radio­
Nuclide 
iiiiiiiiiiiiii 
U-238 
iii ii II 
Total 

0 
0 

Radio­
Nuclide 
ii.ii.iiiiii.iiii 
U-238 
iiiiili 
Total 

O*Sun of 

To tal Dose Contributions TDOSE(i,p,t) fo r Indivi dual Radionuclides Ci) and Pa thways (p) 
As mrem/yr and Frac tion of Total Dos e At t = O.OOOE+OO years 

\la ter Independent Pathways C Inhalati on excludes radon) 
Ground 

AAAAAAAAAAAAii.iiii.ii 
Inhalation Radon Plant Meat Milk Soil 

i\iiii.iiAiiilili\ilildii.ilii. ii.ilii.ii.ii.ii.dii.ii.ii.Ailii.ilil iiilii.ii.ii.ii.ii.ii.Ailii.ii.Aii.ii.ii. Ailii.ii.ii.ii.ii.ii.ilii.HUU ii.ii.ii.iiii.Ailii.ii.ii.i\Ailii.Aii. Ailii.ii.ii.Aii.ii.AUUJIU 
mrem/yr fr act. 

AiiAAlliii.ii. ii.ii.Ail.AA 
O.OOOE+OO 0.0000 
iiiiiiiil iiifil 
O.OOOE+OO 0 . 0000 

mrem/yr f r act . 
Ailii.ii.ii.iiiiiiil AAilii.ii.ii 
O. OOOE+OO 0.0000 
i iil l liii iiiiii 
O.OOOE+OO 0 . 0000 

mrem/yr fr act. 
ii.iiiiii.iliiAilil ii.ilii.illlil 
O.OOOE+OO 0.0000 
iiiiiiiil iiiili 
O.OOOE+OO 0.0000 

mrem/yr fract. 
iliiilii.ilii.AAil XI.ii.AAA 
O. OOOE+OO 0.0000 
l l liiliii iliiii 
O. OOOE+OO 0 . 0000 

mrem/yr fr act. 
ilililiiii.Ud ililiiii.XA 
O.OOOE+OO 0 . 0000 
iiiiii i ii iiiiii 
O. OOOE+OO 0.0000 

mrem/yr tract . 
iiliiiiiliiililil ilili!lii.ii.A 
O. OOOE+OO 0 . 0000 
ii iii i iii lli l ii 
0. OOOE+OO O. 0000 

mrem/yr tract. 
ilii.ii.ilii.ilAi\A ilAAiillil 
O.OOOE+OO 0 . 0000 
iiiiiiiii lllill 
O.OOOE+OO 0.0000 

Total Dose Contr i butions TDOSE( i ,p,tJ f o r Indiv i dual Rad i onucl i des Ci) and Pathways Cpl 
As mrem/yr and Fraction of Total Oose At t = O.OOOE+OO years 

\later Dependent Pathways 
\later Fish Radon Plant 

ii.ii.ii.ii.ii.ii.ii.AililJlililXAil ii.AilAilii.ii.Aii.AHAii.ii.ii. i.Aii.ii./.ililii.Aililllii.Aii.ii. Aii.UilXllii.ii.ilii.Aililii.ii. 
mrem/yr f ract. mrem/yr f ract. mrem/yr tract. 

AAiiii.ii.ii.iiAii. ii.iiAiiii.ii. ii.iiii.ii.ii.ilii.ii.ii. ii.Ail.ii.ii.ii. ii.ii.ii.ii.ii.ii.ii.ii.A ii.ii.ii.ii.Ail 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
iiiiiiill illlil ililiilli iiiiii iiiiiiiil i iiili 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
al I water independent and dependent pathways. 

mrem/yr fr act. 
ii.ii.Ailii.ii.ilii.ii. ii.ii.ii.Allii. 
O. OOOE+OO 0.0000 
liiiiiiil liiiii 
O.OOOE+OO 0.0000 

Meat 
ii.ii.ii.Aii.ii.ii.Aii.ilii.ii.Aii.ii.i\ 

mrem/yr fract. 
ilii.ii.ililAAii.il Uiliiii.il 
O.OOOE+OO 0.0000 
iiiii l iii iilili 
O.OOOE+OO 0.0000 

Milk 
ilii.ii.ililii.ilAii.Aii.i.UAX 

mrem/yr tract. 
iiii.ii.Ailii.Uil ii.i\ililii.ii. 
O.OOOE+OO 0.0000 
lliiiliil iiilll 
0 . OOOE+OO O. 0000 

All Pathways• 
ilAiiii.ii.ii.Aii.ii.ii.ii.ii.ii.ii.ii.A 
mrem/yr fr act. 

ii.ii.i\ii.iii(Jlii.ll ii.iOlili\l 
0. OOOE+OO O. 0000 
iii iii iii ii l l i I 
O.OOOE+OO 0 . 0000 
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Attachment to Waste Site Reclassification Form 2011-024 Rev.0 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 09:09 Page 11 

0 
0 

Surrnary 600-315 Seleniun Groundwater and Colurbia Ri ver Protection 
File C: \RESRAD _FAM I LY\RESRAD\6. 5\USERF I LES\600 -315 _SELEN !UM . RAD 

Radio­
Nuclide 
iiiiiiiiiiiiii 
U-238 
iiiliii 

Tota l Dose Contr i butions TDOSE(i,p,tl for Individua l Rad i onuclides (i) and Pathways (p) 
As mrem/yr and Fract i on of Total Dose At t = 1 . 000E+OO years 

\later Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soil 

iiiiiiiiAiiiiiiiiiiiiiiiiiiiiii iiiiiiAiiiiAiiiiiiiiiiiiiiiiii iiiiiiiiAiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiAiiiiiiiiii iiiiiiiiiiiiiiAiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Total 
0 

mrem/yr tract. 
iiiiiiiiiiAiiiiA iiiliiiiiiii 
0 . OOOE+OO O. 0000 
iiiiiiiii iiiiii 
0 . OOOE+OO O. 0000 

mrem/yr tract. 
iiiiiiAiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
i iiiiiiii iiiiii 
0. OOOE+OO O. 0000 

mr em/yr tract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
0. OOOE+OO O. 0000 
i i iiiiiii iiiiii 
O.OOOE+OO 0.0000 

mrem/yr tract. 
iiiiiiiiiiiiiiiiii iiAiiiiiiii 
O.OOOE+OO 0.0000 
iliiiiiii iiiiii 
O.OOOE+OO 0.0000 

mrem/yr tract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iiiiiiiii iiiiii 
O.OOOE+OO 0.0000 

mrem/yr tract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iiiiiii i l il i iii 
0. OOOE+OO O. 0000 

mrem/yr tract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iiiiiiifi iiiiil 
O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i , P, t) for Individual Radionucl ides ( i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 1.000E+OO years 

0 \later Dependent Pathways 
0 \later Fish Radon Plarit Heat Hilk All Pathways* 

Radio- iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiAii iiiiAiiiiiiiiiiiiiiiiiiiiiiiiA iiAiiiiiiiiiliiUiiiiiiiiiiA iiiiiiiiiiiiiiUiiiiiiiiiiiiii iiUiiiiiiiiiiiiiiiWiiiil iiiiiiiiiiiiilAiiiiUiiiiiiii 
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract . . 
iiiiiiiiiiiiii iiiiiiiiiiiiAiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiA iiiiAiiilii iiiiiiiiiiiWii Ulliiiiii iiAiiiliiiiiiiiii ii:UiCO 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
fflflll lillfllfl lflifl fiflliif l fiifll iillflfli iiiifl fiiiiiii! iiiiil 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 0.000E+OO 0.0000 

O*Sun of all water independent and dependent pathways. 

mrem/yr fract. 
iiiiiiiiiiiiAiiil iiiiiiiiiiii 
0.000E+OO 0.0000 
iiifiiiil ififfl 
0. OOOE+OO O. 0000 

mrem/yr tract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
fllllflil f l fllf 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
0. OOOE+OO O. 0000 
lll i ilfil iiiiil 
O.OOOE+OO 0.0000 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 09:09 Page 12 

0 
0 

0 

Sum,ary 600·315 Seleniun Groundwater and Columbia River Protection 
Fi le C: \RESRAD _FAM IL Y\RESRAD\6. 5\USERF I LES\600-315 _SE LEN I UM. RAD 

Radio­
Nuclide 
AAAAAAA 
U·238 
fiiiiii 
Total 

Radio· 
Nuclide 
AAAAAAA 
U·238 
iiiiiii 
Total 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3 . 000E+OO years 

\later Independent Pathways (Inhalation excludes radon) 
Grouid Inhalation Radon Plant Meat Milk Soil 

AAAAAAAilAAAAAAAil AAAAAAAilAilililililAil ilAAAAilAAAAAAAililil ililAAAAAilAAilAAAAA AilAAAAilAAAAAAAAA iiiiAilAiiiiAAAAAAiiiiA AAAiliiAililililAililiiiiA 
mrem/yr fr act. mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

AAAAAAAilil ilililililA 
O.OOOE+OO 0 . 0000 
fifiiiiii iilfil 
O.OOOE+OO 0.0000 

iiAiiAilAAAA AAAAAA AAAAAAAilil AAAiiiiii iiilililiiiiiiiiii iiiiiiiiiiA AilAililililiiil iliiilAiiil ilAiiAiiAiiilii AAAAAA iliiiiilAilililil iliiilimi 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
liiiifiii fiiiii iililiili iffili ffliilfff ffifff fflfilfll ffffif fflffffif !Iliff lliiilifi llfiil 
0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

\later Dependent Pathways 
\later Fish Radon Plant 

AilAiliiiliiiiiliiAilAAAA ilAAAAAiiAAilAAAAilil AAililiiiiiiiliiAAAAAiiil AAAAililAAililAAAilAA 
mrem/yr fr act. mrem/yr tract. 

AAilililiiililii AAAAAA AAAAAAAAA AAiliiAA 
mrem/yr fr act. 

iiiiiiilAAiiAil iliiAAilii 
O.OOOE+OO 0.0000 
lllllifil lliifi 
O.OOOE+OO 0 . 0000 

Meat 
ilAAAAilAilAAAAAAAA 

mrem/yr tract. 
ilAAilililAilA Ailili\Aii 
O. OOOE+OO 0.0000 
iliillfll iliiif 
O.OOOE+OO 0.0000 

Milk 
ilAilililililililililiiAilAil 

mrem/yr tract. 
AililAAAAAil AAAAiiii 
O.OOOE+OO 0.0000 
iiiliiiil 111111 
0. OOOE+OO O. 0000 

All Pathways• 
ilAAAAilililili\AilAiiiiii 

mrem/yr fr act. 
iiililAAilililil iiililAilii 
0.000E+OO 0.0000 
iiiililil liiiii 
O.OOOE+OO 0.0000 

o•sum of 

O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
iiiiiiiii iiffii liiliiiii lliiff 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
all water independent and dependent 

mrem/yr tract. 
iiiiiiililAililil Aiiiliiilii 
0. OOOE+OO O. 0000 
i it iii iii iii II I 
O.OOOE+OO 0.0000 
pathways. 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 1 

1RESRAO, Version 6.5 T« Limit= 180 days 02/16/2011 09:09 Page 13 

0 

0 

Sum,ary 600-315 Seleniun Groundwater and Colunbia River Protection 
File C: \RESRAD _FAM IL Y\RESRAD\6. 5\USERF I LES\600· 315 _SELENIUM.RAD 

Radio­
Nuclide 
ilAiiAiliU 
U-238 
iiiiii! 
Total 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years 

\later Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk 

AiiiiililiUililililililUii ililiililiiilAilili\ililiiilil iiiliiiliiiliiilililiiiiiiiiiiii iiiiiiilili\iliiililili\iiiiiiil ililililiiilililiiiiiiilililiiii iliiiii\Aiiililiiilililiiiliiil 
mrem/yr fract. 

iiiiiiilililililii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iiiiiiiil i if!i! 
O.OOOE+OO 0.0000 

mrem/yr fract. 
i\Aiiiliiiiiiilil ilililililil 
O.OOOE+OO 0.0000 
f iii II f if ff ff ff 
O.OOOE+OO 0.0000 

mrem/yr fract. 
ililililAiiililil Ailililiiil 
O.OOOE+OO 0.0000 
! f i I iii Ii iii ii f 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
ililililililililil ilililililil 
O.OOOE+OO 0 . 0000 
iiiiiiiii iiiiii 
O.OOOE+OO 0.0000 

mrem/yr tract. 
iiiiililiiiliiilil iiiiilililil 
0. OOOE+OO O. 0000 
iiiiiiiil iiilfi 
O.OOOE+OO 0.0000 

mrem/yr tract. 
ililililililililil iiiiililiiA 
O. OOOE+OO 0.0000 
ilffffiii fiifif 
O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individua l Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Oose At t = 1 .000E+01 years 

\later Dependent Pathways 

Soil 
iiiiiiiiiliiiiiliiiliiiiiiililil 

mrem/yr fr act. 
iliiiiililiiiiiiil iiiiililiiii 
0 .000E+OO 0.0000 
iiiiiiifi i iiii i 
O.OOOE+OO 0.0000 

0 \later Fish Radon Plant Meat Milk Al l Pathways* 
Radio- iiiiiiiiiiAiiililiiililllllilil iiilAiiiliiililiiAilililililX 
Nuclide mrem/yr fract. mrem/yr fract. 
iliililililil ililiiilUilAJ. i\ilUH Aililililiiiiilii iliiiliiilil 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iiiii!f ff!i!ifii liifi! iiiii!fii ililif 
Total O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 

O*Sun of al l water independent and dependent 

iiililAililililililiiiiilililil ililililllllAiiilililililililii JOIAAJOliiilililililAililil ililiiilAililAiiiiilililiiiiil iliiiiiiililililiiiiilililililil 
mrem/yr fract. mrem/yr fr act. 

AilililAiiililil ililililU iiililililUilA ilililililil 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
illlfllll ilffll ilfiflfli fl!!lf 
O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 
pathways. 

mrem/yr tract. 
ililililililililii iiiiilililil 
0.000E+OO 0.0000 
iiiiiil ii iliiii 
0.000E+OO 0.0000 

mrem/yr fr act. 
ilililUilililil ilAiliiilA 
0. OOOE+OO O. 0000 
iii Iii f ii II iii i 
O.OOOE+OO O .0000 

mrem/yr fract. 
iiiiiiiiilililiiii iiiiiliiilil 
O. OOOE+OO 0.0000 
if ff if if i ff f II i 
0. OOOE+OO O. 0000 
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Attachment to Waste Site Reclassification Form 2011 -024 Rev. 0 

ATTACHMENT 1 

1RESRAD, Ve r si on 6.5 T« Li mit= 180 days 02/16/2011 09 : 09 Page 14 

0 

0 
0 

Scmnary 6 0 0 - 315 Sel enium Groundwater and Columbia Ri ve r Protect ion 
Fi I e C: \RESRAD _ FAM I L Y\RESRAD\6. 5\USER FI LES\600 -3 15 _ SELEN !UM. RAD 

Radio­
Nuclide 
iiiiiiiiiiiiii 
U-238 
iii Iii i 
Total 

Radio­
Nuclide 
Aiiiiiiiliiii 
U-238 
iii i iii 
Total 

Total Dose Cont ri but ions TDOSE( i ,p, t) fo r Ind iv idua l Radionucl i des ( i ) and Pa t hways (p) 
As mrem/yr and Fract ion o f Total Dose At t = 3 .000E+01 years 

\later Independent Pathways (I nhalat ion e xcludes r adon) 
Ground Inhalation Radon P l ant Meat Milk Soil 

iiiiiii\Aiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiAiiAiiiiAAii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiAiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiliiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
mr e m/yr fr ac t. 

iiiiiiiiiiAiiiiii iiiiiiiiiiii 
O. OOOE+OO 0 . 0000 
iiii ii iii i i iiii 
O.OOOE+OO 0.0000 

mr em/yr fr act. mrem/yr fr act. mrem/yr fr act. mrem/yr fract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiliiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
0. OOOE+OO O .0000 0. OOOE+OO O. 0000 0 . OOOE+OO O. 0000 0. OOOE+OO O. 0000 

mr em/yr fr act. mrem/yr fr ac t . 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiil iiiiiiiiiiii 
O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 

iii iii iii iii iii iii iii i 11 ii I ii i ii Iii 11 ii iii i Ii i Iii i i i i i iii i I i iii iii iii i ii i ii ii i iii i i i iii i i i 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 

Total Dose Contribut i ons TDOSE(i,p , t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/y r and Fr acti on of Total Dose At t = 3 , 000E+01 years 

\.later 
iiiiiliiiiiiiiiiiiiiiiiiiiiiiiii 

mrem/yr fr act. 
iiiiiiiiiiiiiiAii iiiiiiiiiiii 
O.OOOE+DO 0 , 0000 
iii iii iii i ii iii 
O.OOOE+OO 0.0000 

\later Dependent Pathways 
Fi sh Radon Pl ant Meat Mi l k 

iiiiiiiiiiiiiiiiiiiiiiAiiiiiiii iiAiiiiiiiiiiAAiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiAiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
mrem/yr fract. 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O. OODE+OO 0 . 0000 
ii i ii i i i i ii Iii I 
O. OOOE+OO 0 . 0000 

mrem/yr fr act . 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O. OOOE+OO 0.0000 
i 111111 Ii i I i i i I 
O.OOOE+OO 0 . 0000 

mrem/yr fract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
illliilll !Ifill 
O.OOOE+OO 0 . 0000 

mrem/yr f ract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
0. OOOE+OO O. 0000 
il t il lll i li iiil 
O.OOOE+OO 0.0000 

mrem/yr fract. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O. OOOE+OO 0 . 0000 
iii ii Iii i iii i Ii 
0. OOOE+OO O. 0000 

All Pathways* 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

mrem/yr fract. 
iiUiiiiiiiiiiiiiiiiiiiiiiii 
0. OOOE+OO O. 0000 
iiiiiiiii iiiiii 
O.OOOE+OO 0.0000 

O*Sun of all water i ndependent and dependent pathways. 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 1 

lRESRAD, Vers i on 6.5 T« Limit = 180 days 02/16/ 2011 09: 09 Page 15 

0 

Sunmary 600-315 Se l en i un Groundwa t e r and Co lunbia River Protec t ion 
Fi l e C: \RESRAD _FAM! L Y\ RE SRAD\6. 5\USERF I LES\600 -315 _SE LEN !UM. RAD 

To tal Dose Contr i buti ons TDOSE{ i ,p,t) fo r Ind i vidual Rad i onucl ides Ci ) and Pa thways (p) 
As mrem/yr and Fract ion of Total Dose At t = 1 . OOOE+02 yea rs 

\later Independent Pa thways C Inha l at i on excludes radon) 
0 Gr ound Inhalation Radon Plant Meat Mi lk Soil 

AAJiAJiAAAJiAJiAJiAJiA 

0 

0 

Rad i o- AAAAAAAAAAAAiiAii il 
Nucl ide mrem/yr fr act . 
JiiiAAiiAA JiiiiiilAAAAA AiiAAAA 
U- 238 0.000E+OO 0 . 0000 
I i Ii Ii I Iii 11 i i 11 Ii Ii i I 
Total O. OOOE+OO 0 . 0000 

AiiJiilililililiiAilAiiilAii iiiiilililiiiiililAilililAilil AililAii AAiiAAiiiiiliiilil ii ii.Aiiiiii.AiiAAiliiiiilAil AilAAAiiii iiiiilililAililA 
mrem/yr fr act. mrem/yr fract. mrem/yr tract. mrem/yr fra c t. 

iiJi Ji JiJi JiAJiil AAJiJiJiA JiAJiJiiiAJiiiJi AJiJiiiAA AAAAAJiiiJiJi AJiJiAAii iiiiAiiAilililil JiAAAilA 
O. OOOE+OO 0.0000 0.000E+OO 0 .0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 
Ii Ii i i 11 I I I iii I i Iii i i i i i I i Ii i i i Iii i i Ii i ii i i ii iii i i i i ii iii i i i 
0.000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

mr em/yr fr act. 
AAiiiiJii\AiiA JiAiiJiJiil 
O.OOOE+OO 0. 0000 
ii i i i i i i i 11 I 111 
O. OOOE+OO 0.0000 

Total Dos e Contributions TDOSE{ i ,P, t) for Individual Radionuc l ides Ci) and Pathways (pl 
As mrem/yr and Fract i on of Total Dose At t = 1 . 000E+02 years 

\la ter Dependent Pathways 

mrem/yr f ract. 
JiiiAJiAAJiAii Ji JiiiAAJi 
O.OOOE+OO 0.0000 
i ili i i il! l l i i i i 
O. OOOE+OO 0 . 0000 

0 \later Fi s h Radon Plant Meat 
AAAiiAiiiiAAAiiiiAAAA 

Milk 
iiAAJiJiAiiiiJiAAAAAiiii 

All Pathways• 
iiJiAAJiAAJiiiJiAAJiJiJiii Radio- AiiAAiiiiAAiiAiiJiiiiiiiii iiiiilJiJiiiJiJiiiiiililiiiiiiil 

Nuclide mrem/yr fr a c t. mrem/yr fr act. 
iiiliiAiiAii iiiiiiiiiiAAJiii iiiiiiiiiiii JiJiiiAJiAAJiA JiiiiiJiAA 
U-238 O.OOOE+OO 0 . 0000 0 . 000E+OO 0.0000 
1111111 iiliiiili 111111 ill l ! !l !I !lii!I 
Total O.OOOE+OO 0. 0000 O.OOOE+OO 0 . 0000 

O*Sun of all water independent and dependent 

AililAJiAJiiiAAiliiAiiAii iiAiiAiiAilJiJiiiiiiiiiJiAA 
mrem/yr fr act . 

JiAAAiiAJiiiJi AAiiAJiA 
0 . 000E+OO 0.0000 
i ! ! i I Ii I! l ! ! l ! I 
O.OOOE+OO 0. 0000 
pathways. 

mrem/yr fr act. 
AAiiAiiAiiAA AAAAAil 
O. OOOE+OO 0.0000 
l l! illlli Iii!!! 
O.OOOE+OO 0. 0000 

mrem/yr tract. 
AiiiiiiAUiiii iiAJiiiAJi 
0 . 000E+OO 0.0000 
lliillll! !Ill!! 
O.OOOE+OO 0.0000 

mrem/yr fract . mr em/yr fract . 
JiililililJiiiiiA JiAJiAJiii Jiiiililiiiliiiiil iiilililiiil 
O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
! ! 11 f l 111 i 111 i I iii iii Iii iii iii 
O.OOOE+OO 0. 0000 0.000E+OO 0 .0000 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6 . 5 T « Limit = 180 days 02/16/2011 09: 09 Page 16 

0 
0 

0 

Sunnary 600-315 Selenium Groundwater and Columbia River Protection 
File C: \RESRAD _FAM IL Y\RESRAD\6. 5\USERF I LES\600-315_SELEN !UM . RAO 

Total Dose Contributions TDOSE(i,p,tJ for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

\later Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soi I 

Radio­
Nuclide 
Aiiillliiiiii 
U-238 
1111111 
Total 

iiAilAAiiiiiiiiiiiiililiiiiii A.liiiiiiiAAiiiiiiiiiiiiiiAil iiAiiAAiiiiiiiiilliiiiiiA AiiiiiiiiiiiiiiiiAiiiliiAAii iiiiiiiiAAiiiiiiAiiiiiiiiiiii iiAAiiAAiiiiiiilAiiiiiiiiA iiiiiiAAiiiiAAAAAAiiiiii 
mrem/yr fract. 

iiiiiiiiliAJOlii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iiiiliiii iiiiil 
0. OOOE+OO O. 0000 

mrem/yr f ract. 
iiAiiiiiiAii.llii iiAiiiiiiii 
0. OOOE +00 0 • 0000 
111111111 illlil 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iiAiiiiAAiiiiA iiiiiiiliiA 
0. OOOE+OO 0.0000 
iii ii Iii i Ii 1111 
O.OOOE+OO 0.0000 

mrem/yr fract. 
i\Ai\Aiiiiiiiiii iiilAAAii 
0. OOOE+OO O. 0000 
illllllll lllill 
O.OOOE+OO 0.0000 

mrem/yr fract. 
iiiiiiiiAiiAAii AiiiiiiiiA 
0 . OOOE+OO O. 0000 
lllililll 111111 
O.OOOE+OO 0.0000 

mrem/yr fract. 
ilAAJiAAii:0. iiXAiiiiA 
0 .OOOE+OO O. 0000 
111111111 111111 
O.OOOE+OO 0.0000 

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (iJ and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

mrem/yr f ract. 
iiAiiiiAiiiiiiii iiiiAitiii 
O.OOOE+OO 0.0000 
iillillll !11111 
0.000E+OO 0.0000 

0 \later Dependent Pathways 
0 \later Fish Radon Plant Meat Milk All Pathways• 

Radio- iiiiiiiidiiiiiiiiXAAAiiA AiliiAAAAiiiiAAiiAAiiii AAiiiiiiiiiiAAW.iiiiAA iiAAAAUiiiiiiiiiiiiiiiiii iiiiiiiiAiiiiiiiiiiiiiiiiiOlii iiiiiiiiiiiiiiilAiiiW.iiAii AAAAAAiiiiiiiiiiiiiiiiiiii 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
iiiiiiiiiiilil l\Aiiiiiiiiiiiiii iiiiililiiA iiAAiiiiiiiiAA iiiiiiiiiiii AliiiiiiiiiiiilA AiiiliiAA iiiiiiiiiiiiiiiiii AiliiiiiiA 
U-238 O.OOOE+OO 0.0000 0.000E+OO 0.0000 D.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iii iii i iii iii iii i Ii f i I II if if ii f iii iii iii iii iii Iii i If iii i Ii Ii I iii iii 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sun of all water independent and dependent pathways_ 

mrem/yr fract. 
iiiiXAiiiiAiiA iiiiiiiiiiii 
0. OOOE+OO O. 0000 
iii iii iii II ii 11 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iiiiiiiiiiiiiW iiiliiiiiiii 
O.OOOE+OO 0.0000 
iii if II i I II ii Ii 
O.OOOE+OO 0.0000 

mrem/yr f ract. 
iiiliiiiiiAAiiA iiiiiiiiiiii 
0.000E+OO 0.0000 
iiiiiiiii !11111 
O.OOOE+OO 0.0000 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 1 

l RESRAD, Vers i on 6.5 T« Limit = 180 days 02/16/ 2011 09:09 Page 17 

0 
0 

0 

Sum,ary 600 - 315 Seleniun Groundwater and Colurrbia River Protec tion 
Fi le C: \RESRAD _FAM! L Y\RESRA0\6 . 5 \USERF I LES\600 - 315_SELEN !UM .RAD 

Total Dose Contr i but i ons TDOSE(i,p,t) for Ind ividual Radi onucli des Ci ) and Pa thways (pl 
As mrem/yr and Fraction of Total Dose At t = 3. 750E+02 years 

llater Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soil 

Radio­
Nuclide 
iiili\liiiiiii 
U-238 
1111111 
Total 

iiiiiiiiiiiiiiiiiliiiiiiililiiA ii~.il:OiiAiliiAAiiiiAiiii iiiiiiiiiiiiiliiiiiiiiiiilAilA iiiiiiAiiiiiiiiiiAAiliiiiiiii iiiiiiiliiiiiiAiiAiiAiiiiAii iiilAAiiiiAAiiiililiiilAii iiiiiiAiiiiiiiiiliiiiAlliiiiJI 
mrem/yr tract. 

i\AiiiiiiAAiiA iiiiiiiiiiii 
0 . OOOE+OO O. 0000 
Iii iii i 11 I iii i I 
O. OOOE+OO 0.0000 

mrem/yr tract. 
iiiiAiliiiiAilii iiilAAiiii 
O.OOOE+OO 0.0000 
i i iiili i i iiiiit 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iiiiiiiiiiiiiiiiii iiiiAiiilli 
O.OOOE+OO 0.0000 
ll l illiii iii i ll 
O.OOOE+OO 0.0000 

mrem/yr tract . 
iiiliiiiiiiiiiiiii iiiiiiiiiiii 
O_OOOE+OO 0.0000 
lilllliil iiiiil 
0.000E+OO 0.0000 

mrem/yr fracL 
iiiiiiiiAiiiiiiii iiiiiiiiilii 
O.OOOE+OO 0.0000 
iiiiiiili iiilil 
0 . 000E+OO 0.0000 

mrem/yr fr act. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiA 
O.OOOE+OO 0.0000 
l l liiiiii liiiii 
0.000E+OO 0.0000 

Total Oose Contributions TDOSE( i ,p, t) for Individual Radionucl ides Ci) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 3 . 750E+02 years 

mrem/yr fr act. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
illliiili iiilii 
O.OOOE+OO 0.0000 

O \later Dependent Pathways 
0 \later Fi s h Radon Plant Meat Milk All Pathways* 
Radio- iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiAAiiiiAiiilJIAiiiiAililA iiiiAiiiiiiiiiiiiiiiiiiiiU.il iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiliiiiiiAiiiiiiiiAU iiAiiiiiiiliiiiiliiiiiiiiAiiii iiiiiiiiiiiiiliiiliiiiiiiiiiiiii 
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr fract. 
iiiiiiiiiiAii iiiiiiiiiiiiiiAJ. iliiiiiiiiii iiiiiliiAiiiiAii iiiiiiA.iiA iiiiiiiiiiiiiiiiii iiiiiiiiiiA Aiiiiiiiiiiiiiiii iiiiiiiiiiii 
U-238 3.618E+OO 1.0000 O. OOOE+OO 0.DOOO O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
1111111 llflliltl 111111 1111 11111 111111 llliillll iillil llilllill iilili 
Total 3.618E+OO 1 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sun of all water independent and dependent pathways . 

mrem/yr tract. 
iiiiiiiiiiiiiiAii iiiiiiiiiiil 
0. OOOE+OO O. 0000 
ilillilll 111111 
0. OOOE+OO O. 0000 

mrem/yr tract. 
iiiiiiiiiiiiAiiil iiiiiiiiiiii 
O.OOOE+OO 0 . 0000 
11 ii 11111 Ii 11 fl 
O.OOOE+OO 0.0000 

mrem/yr fr act . 
iiiliiiiiiiiiiiiA iiiiiiiiiiii 
3.618E+OO 1.0000 
111111111 11 1111 
3.618E+OO 1.0000 
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Attachment to Waste Site Reclassification Form 2011-024 

ATTACHMENT 1 

1RESRAD, Vers i on 6 . 5 T« Limit= 180 days 02/16/2011 09:09 Page 18 

0 
0 

0 

S<.mnary 600 -315 Seleni llTl Groundwater a nd Colurbi a River Protec t i on 
Fi le C: \ RESRAD _FAM! L Y\RESRAD\6 . 5\USERF I LES\600-315 _SELEM I UM. RAD 

Radio­
Nuclide 
iiiiiiiiiiilil 
U-238 
iiiiiii 
Total 

Total Dose Contr i buti ons TDOSE( i ,p,t) for Indi vi dual Rad ionucl ides Ci ) and Pa t hways (pl 
As mrem/yr and Fraction of Total Dose At t = 1. 000E+03 years 

\later Independent Pathways (Inhalati on excludes r adon) 
Ground Inhalation Radon Plant Meat Milk 

iiAililiiiiiiiiiiiliiiiiiiliiil iiiiiliiiiiiAAilAiiiiilAiiil iliiiiililiiiliiiiiiiiiiiiliiii iiiiiiiiiiiiiiiiiiiiiiiiililiiii iiiiiiiliiiiiiiiiliiiiiiiiAiiii iliiiiiiiiiiiiiiiiAiliiiiiiiiii 
mrem/yr fract. 

iiiiiiiiiiiliiiiii iiiiiiiiilii 
O.OOOE+OO 0.0000 
iiititiii t i iiii 
O. OOOE+OO 0.0000 

mrem/yr fr act. 
iiiiiiiiiiiiiiiii\ iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iiiiiiiii i i iiii 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iiiii\iiiiiiiiiiil iiiliiiiiiil 
0. OOOE+OO O. 0000 
iiiii!iii iii i ii 
O. OOOE+OO 0 . 0000 

mrem/yr fract. 
Aiiiiiiiii\iiiiii iiiliiiillii 
0. OOOE+OO O. 0000 
i !iiiii ! t i!tlti 
0. OOOE+OO O. 0000 

mrem/yr fract. 
iiiiiiiiAiiiiiiii iiiiiiiiilii 
O.OOOE+OO 0.0000 
iittt!!!t iiiii! 
O.OOOE+OO 0.0000 

mrem/yr fract. 
iiiiiiiliiiliiiiA iiiiiliiiiii 
O.OOOE+OO 0.0000 
ili t tilit I fill! 
O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
· As mrem/yr and Fraction of Total Dose At t = 1 .OOOE+03 years 

0 \later Dependent Pathways 
0 \later Fi sh Radon Pl ant Meat Milk 

Radio- iiiiiiiiiiiiiiiiiiiiiiiiiiiiAii iiiiiiiliiiiiiiiiliiiiiiiiiii\ii iiiiiiiiiiilii.ii.ii.iiilililii.ii.ii. iiii.iiiiiliiii.iiilii.ii.ii.iiiiilil ilii.iliiiiiiilAiliiiiiiiiiiiiii iiiliiiiililililiiiiiiiiiliiili\ 
Nuclide mrem/yr fr act. mrem/yr fr act. mrem/yr fr act. mrem/yr fr act . 
iliiiii\Ailil iii\iiiiAiii\iiii iiiiiiAiiA ilAiiiiUiii\i\ iiiliiililii ii.ii.ilii.iiiiiiiiii iiiii\Ai\ii iiiliiiiiiiiiliiii iiiliiiiiiii 
U-238 8.311E · 03 1 . 0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
iiiiiii iii!iiiii iiiiii t!iiiiiii iiii i i iiiiiiiii iiiiii iiilii i ti tiltti 
Total 8 . 311E-03 1.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*SllTl of all water independent and dependent pathways. 

mrem/yr fr act. 
iiiiiiiiii.iiiiiiii. iiiiiiiiiiii 
0 . OOOE+OO O. 0000 
ii I I I I i fl iii i i I 
O.OODE+DO 0 , 0000 

mrem/yr fract. 
iiiiii.Aiiii.iiiiii iiiiiiiiilii 
0. OOOE+OO O. 0000 
liiii!i!i i!li!t 
0. OOOE+OO O. 0000 

Rev. 0 

Soil 
iiiiiliii\Aiiiiili\Aiiiiiiilil 

mrem/yr fract. 
iiiiiliiiiililiiiliiiiii.iiiiii 
0 . OOOE+OO O. 0000 
iiiiiiiii ii i i!i 
O.OOOE+OO 0 . 0000 

All Pathways * 
iiiiiiiiiiiiiliiiliiiiiiiiiiiiii 

mrem/yr fr act. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
8.311E - 03 1.DOOO 
!!!iii!ii iiiiii 
8.311E - 03 1 . 0000 
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Attachment to Waste Site Reclassification Form 2011-024 

ATTACHMENT I 

1RESRAD, Vers i on 6 . 5 T« Limit = 180 days 02/1 6/201 1 09: 09 Page 19 
Surmary 600 · 315 Seleniun Groundwa ter and Colurbia River Protect ion 
Fi le C: \RESRAD _FAMI L Y\RESRAD\6 .5\US ERF I LES\600· 315_SELEN I UM . RAD 

Dose/ Source Rat ios Sunned Over Al l Pathways 
Pa r ent and Progeny Pr i ncipal Rad ionucl ide Contr i butions Indicate d 

0 Parent Product Thread OSRCi,tl At Ti me in Years Cmrem/yr)l(pCi/g) 
Ci) Cj) Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1 . 000E+01 3.000E+01 1.000E+02 3.000E+02 3 . 750E+02 1.000E+03 

iiiiiiilAAAAAA Aiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiAii iiiiiiiiiiiiiiAil iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiilliiii iiiiiiAiiiiiiiiii iiiiiiiiiiiiiiiiii 
U-238 U- 238 5.400E·05 0 .DOOE+OO 0.000E+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 1.324E-04 2 .990E·07 

0U-238+D U-238+D 9 . 999E-01 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO 2.584E+OO 5.834E·03 
U-238+D U- 234 9.999E -01 0.000E+OO 0 . 000E+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 1 . 045E - 05 1 . 010E·04 
U-238+D Th-230 9.999E - 01 O.OOOE+OO 0 . 000E+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 8 . 257E-12 8.112E·10 
U-238+0 Ra-226+D 9.999E - 01 0. 000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 1.455E-08 2 . 337E - 07 
U-238+0 Pb- 210+0 9 . 999E - D1 0.000E+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 0 . 000E+OO 5.613E - 08 8.273E·07 
U-238+D aDSRCjJ 0.000E+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 2.584E+OO 5.936E·03 
I I I 1111 i Ii i If I I I I I Ii Ii I I I 11 i I i 11 1 I I 111 I 11 I I i I i I I I Ii Iii ii f Iii iii i I ii I Ii Ii If iii 11 ii I I iii iii i i i i I i i Iii i I i Ii i iii ii 
The OSR includes contributions from associated (half-l i fe 6 180 days) daughters . 

0 

ONucl ide 
1 . OOOE+OO 
iiAiiiiiiiiiiiiii 

Single Radionuclide Soil Guidelines G(i,tl in pCi/g 
Basic Radiation Dose Limit= 1 . 500E+01 mrem/yr 

3.000E+OO 1 . 000E+01 3 . OOOE+01 1 . 000E+02 
iiiiAiiAiiiiiiii iiilAiiiiilAiiii iiiiiiiiiiiiAllii iiiiiiiiiilliiiiA 

3.000E+02 
iiiiAiiiiiiAiiii 

Ci) 
lliOiii\iiil 
U·238 
l!lllli 

t= O. OOOE+OO 
iiiiiiiiiiAiiiiA 

*3.361E+05 
f!i!i!I!! 

*3.361E+05 *3.361E+05 *3 .361E+05 *3.361E+05 *3 . 361E+05 *3.361E+05 
f!!!!flii f((((f(f( 1! ! 11!!11 j(((j(j(j i il! ! iifi 

*At specific activity 
0 

limit 

and 
ONucl ide 

Ci) 
iiiUllliiiiii 
U-238 
iil! ! ii 

SU1T1Tied Dose/Source Ratfos DSR(i,t) in (mrem/yrJl(pCi/g) 
and Single Radionuclide Soil Gu idelines G( i, t) in pCi/g 

at tmin = time of minirrun single radionuclide soil guideline 
at tmax = time of maximun total dose = 375.0 n 0.8 years 
Initial tmin DSRCi,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
(pCi/g) (years) CpCi/g) CpCi/g) 

iiiiiiiiiiiiAiiil iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiAiiAA iiiiAiiiiiiiiiiii iiiiiiiilliiiiAJI lliiiiiiiiiiiiiiii 
1.400E+OO 375.0 n 0.8 2.584E+OO 5 .804E+OO 2 . 584E+OO 5.804E+OO 
ii ii I i Iii i i Iii I I I Ii I I i i i I i I ii if I I I I i i I 11 1 I I i I 111 ii I I i 11 iii I i I 

j f(iii!ii 

3. 75oi:+02 
iiiiiiiiiiiiiiAii 
5 .804E+OO 
iif!iiiii 

1.000E+03 
iiiiiiiiiiiiiiiiA 
2 . 527E+03 
iiiiiiii! 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2011-024 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/ 2011 09: 09 Page 20 
Sunmary 6D0 · 315 Sel eniun Groundwater and Colunbia River Protecti on 
File C: \RES RAD _FAM! L Y\RESRA0\6 . 5\USERF I LES\600-315 _SE LEN JUM . RAD 

Individual Nucl i de Dose Sunmed Over All Pathways 
Parent Nuclide and Branch Fract ion Indi cated 

ONuclide Parent THF(i) OOSE(j.t), mrem/yr 
( j) Ci) t = 0. OOOE+OO 1. OOOE+OO 3 . OOOE+OO 1. OOOE+01 3 . OOOE+01 1 .OOOE+02 3. OOOE+02 3. 7SOE+02 1.000E+03 

AAAAAAA AAii.AAAA AAAAAAAAA ii.ii.i\i\ii.ii.ii.ii.ii. ii.ii.AAAAAAA ii.i\i\ii.Aii.i\Aii. ii.Aii.i\Ai\ii.Aii. AAAiiiiAAAA AAi\iiii.AAAA AAAiiAiiAAA iiii.AAAAAi\A iiii.AAAAAAii. 
U-238 U-238 5 . 400E·05 O.OOOE+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 1 .854E · 04 4.186E · 07 
U-238 U-238 9.999E·01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 3.618E+OO 8.167E·03 
U- 238 aOOSE( j) O. OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 3.618E+OO 8.168E·03 

OU-234 U-238 9.999E·01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1.463E·05 1.415E· 04 
OTh-230 U-238 9.999E·01 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 1.156E · 11 1.136E·09 
ORa-226 U-238 9.999E·01 0. 000E+OO O.OOOE+OO O. OOOE+OO 0.000E+OO O.OOOE+OO 0.000E+OO 0.000E+OO 2.037E · 08 3.272E·07 
OPb-210 U-238 9.999E·01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 7.859E·08 1.158E· 06 

l i iilll lliliii iiittlill iittlilii iiiiiiiii iiiiiilii iiiiliiii iiiiiiiii iiiiiiiii liiliiiii lii l lilll iiliiiili 
THF(i) is the thread fraction of the parent nuclide. 

ONuclide · Parent THF(i) 
(j) ( i) 

i\Ai\AAAA AAAAAAA AAAAAAAAA 
U-238 U-238 5.400E·05 
U·238 U-238 9.999E·01 
U-238 aS( j): 

OU-234 U-238 
OTh· 230 U· 238 
ORa-226 U-238 
OPb-210 U-238 
ii 11 i Ii iii ii it 

9.999E·01 
9.999E·01 
9.999E·01 
9.999E · 01 
illiiiitl 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

S(j.t), pCi/g 
t= O. OOOE+OO 1 .OOOE+OO 3.000E+OO 1 .OOOE+01 3.000E+01 1 .OOOE+02 3.000E+02 3. 7SOE+02 1 .OOOE+03 

AiiAAAAAAA AAAAAAAAA Ai\AAXAAAA iiAiiAAAAAii iiiiiiii.ii.Aii.Aii. AAAiiii.AAiiii Aii.iiiUAii.AA ii.ii.Aii.iiAii.AA ii.Aii.Aii.Aii.AA 
7.560E· 05 7.487E-05 7.342E·05 6.857E- 05 5 . 642E·05 2. 850E·OS 4.052E·06 1.950E·06 4.390E·09 
1.400E+OO 1.386E+OO 1.360E+OO 1.270E+OO 1.045E+OO 5.278E·01 7 . 504E · 02 3.611E·02 8.130E·OS 
1.400E+OO 1.386E+OO 1.360E+OO 1.270E+OO 1.045E+OO 5.279E·01 7 . 504E · 02 3.611E · 02 8.130E·OS 
O.OOOE+OO 3.947E·06 1. 172E·OS 3. 762E·OS 1.016E· 04 2.393E · 04 3.116E- 04 3.000E-04 1.668E·04 
O. OOOE+OO 1.780E-11 1. 590E·10 1.724E·09 1.447E·08 1.277E·07 6.610E·07 8.673E·07 2.151E·06 
O. OOOE+OO 2.572E·15 6.903E·14 2.504E·12 6.378E·11 1.944E·09 3.215E·08 5.336E·08 3.448E·07 
O.OOOE+OO 1.987E·17 1.582E·15 1 .840E · 13 1 .264E · 11 9 . 320E·10 2.481E · 08 4. 356E·08 3.227E-07 
it 111 t t ti i i i i i i iii iii iii I i i iii iii iii iii iii iii iii iii iii iii i 111 i I ii t ti i t i I 11 t Iii ii I 

THF(i) is the thread fraction of the parent nuclide. 
ORESCALC.EXE execution time = 3 . 60 seconds 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 2 

1R ESRAD, Vers ion 6.5 T« Limit = 180 days 02/16/201 1 09:09 Page 
Concent 600- 315 Seleniun Groundwater and Colurrbia River Protection 
Fi le C: \RESRAD _FAM IL Y\RESRAD\6. 5 \USER F I LES\600· 315 _SELEN !UM. RAD 

Table of Contents 
AAAAAAAAAAAAAAAAA 

Part IV: Concentration of Radionucl ides 
! ! ! ! ! ! ! iii!! Iii I! Iii ii! i ! i Iii iii iii ii!! 

Concentration of radionuclides in different media 
Time= O.OOOE+OO . • . .. .. . .. . .. • .. . .. .. .. • . • .. • • .. . .. . 2 
Ti me= 1 .000E+OO • • . . • .. . . . . . . . . . . . . . . .. .. • . . . . .. . . . . 3 
Time= 3.000E+OO .. . .. . . .. .. .. . .. • .. .. .. . . . .. • ... • .. . 4 
Time= 1.000E+01 ....•••.. , ............. . ..... , .. . . . • 5 
Time= 3.0DOE+01 . . . . • • . • . . • . . . . . . . . . . . . . . . . . . . .. . . . . 6 
Ti me= 1.000E+02 • • . . . . . . . . • .. . . . • . . . . . . . . . . . . . . . • • . . 7 
Time= 3.000E+02 . • . . . . . . . . • . . . . . • . . . . . . . . . . . • . . . • . . . 8 
Time= 3.750E+02 • • • . . .• . . . . . . • . • .. . . . . •.. ... . . .. . . . . 9 
Time= 1.000E+03 • . • . . • • • . . • .. . . . . .. . .. . .. . . . • .. . . . . . 10 
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Attachment to Waste Site Reclassification Form 2011-024 Rev. 0 

ATTACHMENT 2 

1RESRAD, Ve r si on 6.5 T« Li mit = 180 days 02/16/2011 09:09 Page 2 
Concent : 6 00 - 3 15 Selenium Groundwa t e r and Co lUTDi a River Pr ot ec ti on 
Fi I e : C: \RESRAD _FAM! L Y\RESRAD\6. 5\USERF I LES\600 · 315 _SE LEN !UH. RAO 

Concen t r at ion of r ad ionucl i de s i n envi r or<nenta l med ia 
at t = O.OOOE+OO years 

Contaminat · Surface Air Par · llell Surface 
ted Zone Soil* t iculate \later \later 

Radio- iiii:O.iiiii\Aiiii iiiiiiiiAAiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiAiiiiiiiiiiiiii iiiiiliiiiiiiiiiiiii 
Nuclide pCi/g pCi/g pC i /m**3 pCi/L pC i /L 
iiiiAiiiiiiii iiiiiiiiAiiiiiiAii iiAAiiiiiiiiiiAii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiii\iiii iiiiAiiiiiiiiiiiiA 
Pb-210 O.DOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO 
Ra - 226 O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO 
Th - 230 O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO 
U-234 0. 000E+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO 0.000E+OO 
U- 238 1. 400E+OO 1 . 400E+OO 1.368E·05 0 . 000E+OO O. OOOE+OO 
i i iiiii iiiiiiiiii iiiiiiiiii i i l i illli i li ii iii ii i iiiiiiii il 
*The Surface Soil is the t op layer of s oil within the user s pecified mix i ng zone/depth. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the cur. rent input paramete rs, 
i . e . using parameters appearing in the input s creen when the pathways are act i ve. 

Radio­
Nuclide 
iiiiiiiiiiiiA 
Pb-210 
Ra-226 
Th -230 
U-234 
U· 238 
i I i 1111 

Concentration of r adionucl i des in foodstuff media 
at t = O.OOOE+OO years* 

Dr i nk i ng Nonleafy Leafy Fodder Fodder Meat Milk Fi s h Crustacea 
\lat e r Vegetable Vegetable Meat Milk 

iiiiiiiiiiiiiiiiiiii iiiliiiliii\AiiiiA iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiAAiiiiiii\iiii iiiiiiiiiiiiiiiiAA iiiiiiiiAiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiliiiiiiiiiiiiiiii 
pCi/L pC i /kg pCi/kg pC i /kg pCi/kg pCi/kg pCi/L pCi/ kg pCi/kg 

iiiiiii\AiiiiiiAii iiiiiiiiAAiiiiiiii iiiii\iiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiA iiiiiiiiiiiiiiiiiiii iiiiiii\iiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO 
O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
O.OOOE+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO 0 . 000E+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO 
O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 
O.OOOE+OO 3.501E+OO 3 . 504E+OO 3.504E+OO 3.504E+OO 3.190E · 01 5 . 356E·01 O.OOOE+OO O.OOOE+OO 
iii!l l lili i iiiiii i ii i i iiiiiiii iiiii i i l i l lli ili !! J! ili ! lil i ! i i i ii i iiii ! iii iiii i i i ii iii i iiii 

*Concentrations are at consumption time and ;nclude radioactive decay and ingrowth dur ing storage t ime. 
For l i vestock fodder, consunption t i me i s t minus meat or mil k storage t ime. 

Concentrations i n the media occurring in pathways that are suppressed are calculated us i ng the cur r ent i nput parameters, 
i.e. using parameters appearing in the input screen when the pathways are active . 
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Attachment to Waste Site Reclassification Form 2011 -024 

ATTACHMENT 2 

1RESRAD, Vers ion 6.5 T« Limit= 180 days 02/16/2011 09: 09 Page 3 
Concent : 600-31 5 Selenium Groundwate r and Co lurbia River Protection 
Fi le : C: \RESRAD _FAM IL Y\RESRAD\6 . 5\USERF I LES\600 -315 _SE LEN JUM. RAD 

Concentration of radionucl ides in envirorment al media 

Radio­
Nuclide 
AAAAAl\ll 
Pb-210 
Ra - 226 
Th-230 
U- 234 
U-238 
li!i ! li 

at t = 1.000E+OO yea rs 

Cont aminat- Surface Air Par- I/ell Sur face · 
t ed Zone Soil* ticulate llater \later 

iiAJlAiiiiAAAii AAiiAiiii.iiii.Aii AAiiiiiiiiiiAiil AAiiAArnw iiiiiiiiiiiiiiiiiiii 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

AiiAAiiiiiiiiiiii iiii.iiiiiiii.iiAiiii iiiiii.iiiiUiiiiA AiiiiiiAAiiiiiiA ii.iiiiiiilii.iilii.ii 
1.987E-17 1.987E-17 1 . 941E - 22 O.OOOE+OO O.OOOE+OO 
2.572E-1 5 2.572E-15 2.513E - 20 O.OOOE+OO O.OOOE+OO 
1.780E-11 1.780E-11 1. 739E - 16 O.OOOE+OO O.OOOE+OO 
3.947E -06 3 . 947E-06 3.856E-11 O.OOOE+OO O.OOOE+OO 
1 . 386E+OO 1 . 386E+OO 1.354E·05 O. OOOE+OO O.OOOE+OO 
iii ii 11 i ii i Iii I Ii Ii I iii iii iii I iii iii Ii ii ii Iii 1111 t 

*The Surface Soil is the top layer of soil with i n the user specified mixing zone/depth. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Rad io ­
Nuclide 
iiii.iiiiiiiiii 
Pb- 210 
Ra - 226 
Th-230 
U-234 
U-238 
iiiiiii 

Concentration of radionuclides in foodstuff media 
at t = 1 . 000E+OO years* 

Dr i nking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
\later Vegetable Vegetable Meat Milk 

iiiiAiiiiiiiiiiiiA iiiiAiiA)liiiiiiA iiAililiiAAliU AiiiiiiAilAiiAl iiAiiiiiiiiiiAiiii iiAii.AiliiiiiiAil UiiUAiliiAii Aiiiiiiii.Aii.AAA ilAAilAAiiiliiii 
pCi/L pCi /kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pC i /kg 

iiiiAiiAAAAilii. iiiiAAiiii.iiiiilii AAAii.ii.ilii.AilA iiii.iiOiiiiiiiiA iiiiii.Aiiiiiiiiiiii Ailiiiiiiii.Uiiii iiiiiiiiiiiiiiiliiA AiiiiiiAiiiiAAA AiiiliiUAiiiiil 
O.OOOE+OO 2.793E-16 2 . 054E - 16 3.108E-16 3.801E - 16 3 . 181E - 17 9 . 656E-18 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 9 .1 88E-14 1. 021E-13 5.810E - 14 6.972E - 14 5.064E-15 5 . 110E-15 O.OOOE+OO O.OOOE+OO 
O. OOOE+OO 1.982E-11 1.799E-11 2_176E-11 2.390E-11 1.375E -1 2 8 . 800E - 14 0.000E+OO O. OOOE+OO 
O.OOOE+OO 9 . 871E-06 9.879E-06 9.343E-06 9 . 855E -06 8.996E-07 1.510E -06 0.000E+OO O.OOOE+OO 
O.OOOE+OO 3 . 468E+OO 3 .470E+OO 3.476E+OO 3 . 474E+OO 3.162E-01 5 . 306E - 01 O.OOOE+OO O.OOOE+OO 
iiititt t ii tttttltttt l!!iiiiiii iiiiiiiiii iiii!iiili iilil!i!I! iiiiii!ii! iiiiiiiiii lil!i!li!i 

*Concentrations are at consunption time and include radioactive decay and ingrowth during storage t ime. 
For livest ock fodder, consunption t i me is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i . e. using parameters appearing i n the input screen when the pathways are ac tive. 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2011-024 

ATTACHMENT 2 

1RESRAO, Version 6.5 T« Limit= 180 days 02/16/2011 09:09 Page 4 
Concent : 600 · 315 Seleniun Grourdwater and Coll.lllbia River Protection 
Fi le : C: \RESRAD _FAM! L Y\RESRAD\6. 5\USERF I LES\600·315 _SE LEN !UM. RAD 

Concentration of radionucl ides i n env i rorvnental media 
at t = 3 .000E+OO years 

Radio­
Nuclide 
ililililililil 
Pb-210 
Ra-226 

. Th-230 
U-234 
U-238 
iiiiiii 

Contaminat· Surface Air Par- \lel l Surface 
ted Zone Soil* ticulate \later \later 

iS.ililililililAilil ilililililililiiilil ililililiiililililA ilililAililAiiilii ilililililiiiiililil 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

ililiUHilililil ililillAililililil ililiiiliiililiiAil ilAililililililAil ilililililiiilililil 
1.582E·15 1.582E· 15 1.545E · 20 O.OOOE+OO O.OOOE+OO 
6.903E·14 6.903E·14 6.744E·19 O.OOOE+OO O.OOOE+OO 
1.590E ·1 0 1.590E·10 1.554E- 15 O.OOOE+OO O.OOOE+OO 
1.172E·05 1.172E · OS 1 . 145E-10 O.OOOE+OO O.DOOE+OO 
1.360E+OO 1.360E+OO 1 . 328E·05 O.OOOE+OO O.OOOE+OO 

iliiiiiiii liiiillili i!iiiiiiii fiiiiiiiii iiiliiiill 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Rev.0 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i . e. using parameters appearing in the input screen when the pathways are active. 

Radio· 
Nuclide 
iliiAilililil 
Pb-210 
Ra-226 
Th-230 
U-234 
U- 238 
iiiliii 

Concentration of radionucl ides in foodstuff media 
at t = 3. ODOE+OO years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
\later Vegetable Vegetable Meat Milk 

ilililiiilAilAAil iiiiilililililililA iliiiiililililAilil ROlOlililU AiliiiiililililH Ailiiililililililii ililiiilAililililil iliiilililiiiliiilii iiiliiiliiilililiiil 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iliUililililililil ilililAililililAil ilililAilililililil ilililililililiiilil iS.iliiiiiliiililiiA iiiliiilAAilAAil ililiiililiiilililii ilAiliiAiiililAA ilAiliS.ililAAilA 
O.OOOE+OO 1.818E · K 1 . 600E·14 2.117E·14 2.259E·14 2.059E·15 6.235E · 16 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 2.660E · 12 2.754E·12 2.308E·12 2 . 437E·12 1.898E·13 1.685E·13 O.OOOE+OO 0.000E+OO 
O.OOOE+OO 1.652E·10 1.599E·10 1.725E·10 1.783E·10 1.014E-11 5.564E-13 O.OOOE+OO O. OOOE+OO 
0.000E+OO 2.930E·05 2.932E·05 2.880E-05 2.930E·05 2 . 670E-06 4.483E-06 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 3.401E+OO 3.403E+OO 3.409E+OO 3.407E+OO 3 . 101E·01 5.203E·01 O.OOOE+OO O.OOOE+OO 
iii Iii iii i iii iii 11 ! ! ! ! ! ! 111 iii iii ii Iii ii iii i ! iii f I ii ff 1111 i ! 11 ! i Iii iii iii iii 11 f i iii iii iii i 

•concentrations are at consunption time and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consl.lll>tion time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are act i ve . 
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Attachment to Waste Site Reclassification Form 2011-024 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 09:09 Page 5 
Concent : 600-315 Seleniun Groundwater and Colurbia River Protect i on 
File : C: \RESRAD _FAM! L Y\RESRA0\6.5\USERF I LES\600 · 315 _SE LEN I UM. RAD 

Concentration of radionucl ides in environmental media 
at t = 1. 000E+Ol years 

Contaminat· Surface Air Par· \lel l Surface 
ted Zone Soil* ti cul ate \later llater 

Radio- iiAAHiiiliiiiil iliiililiiili!.ililil ilililililililililil ilililililililililil UililAilAilU 
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L 
ilililililiiii iiililililililAAA ililiiililUAilil ililililililAUl UilililililililA ilililililililililil 
Pb-210 1 . 840E-13 1 .840E·13 1 . 797E-18 0.000E+OO O.OOOE+OO 
Ra-226 2.504E-12 2.504E·12 2.446E-17 0.000E+OO O.OOOE+OO 
Th -230 1. 724E-09 1. 724E·09 1 .684E-14 O.OOOE+OO 0 . 000E+OO 
U-234 3.762E·05 3. 762E·05 3 .675E· 10 O.OOOE+OO O.OOOE+OO 
U-238 1.270E+OO 1.270E+OO 1.241E·05 O.OOOE+OO O.OOOE+OO 
llillii liiiiiiiii iiiiiiiiii iillllilll liiiiiilii iiiiiiilli 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Rev.0 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are ac tive. 

Radio· 
Nuclide 
ililililiiilil 
Pb-210 
Ra-226 
Th-230 
U-234 
U-238 
llillll 

Concentration of radionuclides in foodstuff med i a 
at t = 1. OOOE+01 years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
llater Vegetable Vegetable Meat Milk 

ilililAAilliiU AAAAAAAi'liO, ilililililXAilU ililAililAUU JOiilAilUXAil i\UilililAAAA ililiiilAililiiU UUilililAU ilAililAAJIAilX 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

AililAililAAAA iliiili'lAAilAilX ilAilililAUU ilililiiilililililA ilililililililililil ilililililililililil JlililililililililA JlilUAJlililAil ilililililililililil 
O.OOOE+OO 1.928E·12 1.847E-12 2.072E-12 2.113E-12 1 .975E-13 6.299E-14 0.000E+OO 0.000E+OO 
O.OOOE+OO 9 .906E · 11 1.001E·10 9.506E-11 9.656E-11 7.698E-12 6.562E-12 O.OOOE+OO O.OOOE+OO 
0.000E+OO 1.744E-09 1.730E· 09 1.772E - 09 1.790E · 09 1.015E·10 5.154E·12 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 9.408E-05 9.415E·05 9.368E-05 9.415E·OS 8.573E-06 1.439E-05 0.000E+OO O.OOOE+OO 
O.OOOE+OO 3.177E+OO 3.178E+OO 3.184E+OO 3.182E+OO 2.896E-01 4.860E-OI O. OOOE+OO O.OOOE+OO 
iliiliilll iiiillilil iiillillll liillllili iiiiiiiili iiiiiiiiii iiiiiiilli lllliliiil lllliiiiii 

*Concentrations are at conslll'ption time and include radioact ive decay and ingrowth during storage time. 
For livestock. fodder, consll'fl)tion time is t minus meat or milk storage time. 

Concentrations in the media occurring . in pathways that are suppressed are calculated using the current input parameters, 
i . e. using parameters appearing in the input screen when the pathways are active. 
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Attachment to Waste Site Reclassification Form 2011-024 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 09:09 Page 6 
Concent : 600·315 Selen i un Groundwater and Colurbia River Protection 
Fi le : C: \RES RAD _FAM! L Y\RESRAD\6. 5\USERF I LES\600· 315 _SE LEN I UM. RAD 

Concentrat i on of radionuct ides in envirorwnental media 
at t = 3.000E+01 years 

Radio­
Nuclide 
iiiiiiiiiiiiii 
Pb-210 
Ra-226 
Th - 230 
U-234 
U-238 
iil l lil 

Contaminat· Surface Air Par· \lell Surface 
ted Zone ·soil* t i cul ate \later Water 

iiiiiiiiAiiiiiiiiii iiiiiiiiiiiiiiiiiiii AiiAAiOiiiiiiiii Wiiiiiiiiiiiiiii iiiiiiiliiiiiii\AA 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

iiiiiiiiAiiiiiiiiii iiiiiiiiliiiiiiiiiii iiiiiiAAiiiiUll AAiiiiAiiiiiillii iiiiiiiiiiiiiiiiiiii 
1.264E - 11 1.264E·11 1.235E-16 O.OOOE+OO O.OOOE+OO 
6.378E · 11 6.378E-11 6.231E-16 O.OOOE+OO O.OOOE+OO 
1.447E · 08 1.447E · 08 1.413E-13 O.OOOE+OO O.OOOE+OO 
1.016E-04 1.016E-04 9.927E·10 O. OOOE+OO O. OOOE+OO 
1.045E+OO 1.045E+OO 1.021E·05 O.OOOE+OO O.OOOE+OO 

iii Ii I i iii iii ii 11 iii iii I Ii 11 I I I I 11 i 11 iii iii iii ii Ii 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Rev. 0 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appea r ing in the input screen when the pathways are active. 

Radio­
Nuclide 
iiiiiiiiU.11 
Pb-210 
Ra-226 
Th-230 
U- 234 
U-238 
iilllli 

Concentration of radionuclides in foodstuff media 
at t = 3 . OOOE+01 years* 

Drinking Nonleafy Leafy Fodder Fodder 
Water Vegetable Vegetable Meat Hilk. 

iiiiiOliiiiAiiiiA iiiiiliilliiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii UiiiiiiiiiiiiAil 
pCi/L pCi/k.g pCi/kg pCi/kg pCi/k.g 

iiiiiiiiiiiiiiiiiill iiiiiiiiAiliiAilii iiAiiiiUiiUii iiiiAiiiiiiiiiiiiii iiiiiiiiiiiiiliiiill 
O.OOOE+OO 1.286E-10 1.266E · 10 1.327E - 10 1.336E ·10 
O.OOOE+OO 2.542E- 09 2.551E·09 2.508E·09 2.521E -09 
O.OOOE+OO 1.453E-08 1.451E-08 1.463E -08 1.467E - 08 
O.OOOE+OO 2.541E·04 2.543E · 04 2.540E-04 2.543E · 04 
O.OOOE+OO 2.614E+OO 2.615E+OO 2.620E+OO 2.618E+OO 

iii 111111 I iii iii Ii 11 ii Ii 111111 11 i 1111111 i Iii iii ii I 

Meat Milk Fi sh Crustacea 

iiiii\Aiiiiiii\Aii iiAiliiiiiiiiiiH iiiiAiiAiiiiiiAii iiiiiiiiiiiiiiiiiiii 
pCi/kg pCi/L pCi/kg pCi/kg 

iiiiiiiiiii\AiiiiA iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiill iiAiiiiiiAiiiiiiii 
1.256E·11 4.113E-12 0.000E+OO O.OOOE+OO 
2.023E· 10 1. 705E-10 O.OOOE+OO O.OOOE+OO 
8.317E-10 4 . 115E· 11 O. OOOE+OO O.OOOE+OO 
2.316E·05 3.888E· OS 0.000E+OO O.OOOE+OO 
2.383E · 01 3.999E-01 O.OOOE+OO O.OOOE+OO 

i iiiiilill illllilill llllllilll llllililll 
*Concentrations are at consl.WJ1)tion time and include radioactive decay and ingrowth during storage time. 

For livestock fodder, cons'-""tion time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active . 
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Attachment to Waste Site Reclassification Form 2011-024 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 09:09 Page 7 
Concent 600·315 Selenium Groundwater and Colunbia River Protection 
File C: \RESRAO _ FAM IL Y\RESRAD\6. 5\USERF I LES\600-315 _SE LEN !UM. RAO 

Concentration of radionuclides in env;ronmental media 
at t = 1.000E+02 years 

Contaminat- Surface Air Par- \lel l Surface 
ted Zone Soil• ti cu late \later \later 

Radio- iiiiiiMiiiiiiilA iiiiiiiiAAAAAA AAAAAAAAAA AiliiiiiiAAAAA AAAAAAAAAA 
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L 
iiiiiiiiiiiiii iiiiAiiiiiiiiAAA AAAAAAAAAA iiiiAAAAAAAA AiiiiiiAAAAAA AAAAAAAAAA 
Pb-210 9.320E-10 9.320E-10 9.105E·15 0.000E+OO O.OOOE+OO 
Ra-226 1.944E-09 1 .944E-09 1.899E-14 O.OOOE+OO O.OOOE+OO 
Th-230 1.277E·07 1.277E·07 1.247E·12 O.OOOE+OO O.OOOE+OO 
U-234 2 . 393E-04 2.393E·04 2.338E-09 O.OOOE+OO O.OOOE+OO 
U-238 5.279E-01 5.279E-01 5.157E·06 O.OOOE+OO O.OOOE+OO 
iiiiiii iiiiiiiiii iiililll!! i!!lliilii iiiiiiiiii iiiliiiill 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Rev. 0 

Concentrations in the media occurring in pathways that are suppressed are calculated using the currert input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Radio­
Nuclide 
AAAAAAA 
Pb-210 
Ra-226 
Th-230 
U-234 
U-238 
iilliil 

Concentration of radionuclides in foodstuff media 
at t = 1.000E+02 years• 

Drinking Monleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
\later Vegetable Vegetable Meat Milk 

AAAAAiiiiAAA AAAAAAAAAA iiiiiiAAAAiiiiA AAAAAAiiiiiiii ii'AAiiiiilAAiiii AAAAAAAAAA AiiiiiiiiiiAAAA iiAiiiiiiHiiiiil iiiiiiiiiiiiiiiiiiii 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iiAiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiilAAil Aiiiiiiiiiiiiiiiiii AAAiiiiiiiiiiiiA iiiiAAiiAAJIAA AAAAAAAAAA iiiiiiiiiiilAiiAA Jliliiiii\Aiiiiiiil 
O.OOOE+OO 9.390E·09 9.328E·09 9.528E·09 9.545E·09 8.996E-10 2.977E-10 0.000E+OO O.OOOE+OO 
O.OOOE+OO 7.767E·08 7.775E-08 7.738E·08 7.749E·08 6.232E·09 5.234E-09 O.OOOE+OO O.OOOE+OO 
0.000E+OO 1.279E·07 1.280E·07 1.283E·07 1.284E·07 7.277E-09 3.568E-10 O.OOOE+OO 0.000E+OO 
O.OOOE+OO 5.984E·04 5.988E · 04 5.988E·04 5.990E-04 5.453E-05 9.155E-05 O.OOOE+OO O. OOOE+OO 
0 .OOOE+OO 1.320E+OO 1.321E+OO 1.323E+OO 1. 323E+OO 1.204E-01 2 .020E-01 O.OOOE+OO O.OOOE+OO 
iii iii Iii i iii iii iii i iii iii i Iii i Iii Iii ii I iii iii iii i iii iii iii I iii I Ii I 11 I Iii iii iii i iii iii iii i 

*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time. 
For livestock fodder, cons~tion time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Remaining Sites Verification Package for the 600-315, Black Granular Stain 

Attachment 2 
Originator: S. W. Clark 
Chk'd By M. W. Perrott 
Cale. No. 0600X-CA-V0112 

Sheet No. z of 1Q 
Date 2/22/2011 
Date 2/22/2011 

Rev. No. _o __ 

B-33 



Attachment to Waste Site Reclassification Form 2011-024 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 09 : 09 Page 8 
Concent 600-315 Seleniun Groundwate r and Coluroia River Protection 
File : C: \RESRAD_FAMILY\ RESRAD\6.5\USERFILES\600 -315_SELENIUM . RAD 

Concentrat ion of rad ionucl ides in env i rormental media 
at t = 3.000E+02 years 

Contaminat- Surface Air Par- \Jell Surface 
ted Zone Soil* ticulate \Jater \Jater 

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
Nuclide pCi/g pC i /g pCi/m**3 pCi / L pCi/L 
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
Pb-210 2.481E-08 2.481E-08 2.424E-13 O.OOOE+OO O. OOOE+OO 
Ra-226 3.215E -08 3.215E-08 3.141E-13 O.OOOE+OO O.OOOE+OO 
Th - 230 6.610E-07 6.610E-07 6.458E-12 O. OOOE+OO O.OOOE+OO 
U-234 3.116E-04 3.116E-04 3.044E-09 O.OOOE+OO O.OOOE+OO 
U-238 7 . 504E -02 7.504E-02 7.331E -07 O.OOOE+OO O. OOOE+OO 
iii! Ii I ii I I!! iii i iii! i Ii iii iii i I!! iii iii i i i iii i iii iii Ii! i 
*The Surface Soil is the top layer of soil with in the user specified mixing zone/depth. 

Rev. 0 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appear ing in the input screen when the pathways are active . 

Radio­
Nuclide 
AAiW.AA 
Pb- 210 
Ra-226 
Th-230 
U-234 
U-238 
ii!!ii! 

Concentration of radionuclides in foodstuff media 
at t = 3.000E+02 years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
\Jater Vegetable Vegetable Meat Milk 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAllAAAAAA AAAAAAAAAA AAAAAAAlAA AAAAAAAAAA 
O.OOOE+OO 2.493E -07 2.483E-07 2.518E· 07 2.519E -07 2.375E-08 7. 884E-09 O.OOOE+OO 0.000E+OO 
O.OOOE+OO 1.285E -06 1.286E-06 1.284E·06 1.285E-06 1.034E · 07 8.673E · 08 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 6.615E-07 6.627E·07 6.632E· 07 6.634E-07 3.759E-08 1.838E -09 O. OOOE+OO O.OOOE+OO 
O.OOOE+OO 7.792E-04 7.798E-04 7.800E ·04 7.800E-04 7.101E-05 1.192E-04 O.OOOE+OO 0.000E+OO 
0.000E+OO 1.877E·01 1.878E-01 1.881E·01 1.881E-01 1.711E·02 2.872E-02 0.000E+OO O.OOOE+OO 
iiiiiiliii iiiiiiiiii iiii!iiiii iiiiiii l ii ii!iii!iii iiiiii!!li i!ii!!!!!! iiiii!iiii iiiiiiiil! 

*Concentrations are at consl.lT4)tion t ime and include radioactive decay and ingrowth during storage t ime. 
For livestock fodder, consurption time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active . 
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ATTACHMENT 2 

lRESRAO, Ver s ion 6.5 T« Limit = 180 days 02/16/2011 09:09 Page 9 
Concent : 600·315 Seleniun Groundwater and Colunbia River Protec t ion 
Fi le : C: \RESRAD _FAM IL Y\RESRAD\6. 5\USERF I LES\600 · 315 _SELENIUM. RAD 

Concent r at ion of radionuc l ides i n environmental media 
at t = 3 .750E+02 years 

Radio­
Nuclide 
AAAAAilll 
Pb-210 
Ra-226 . 
Th-230 
U-234 
U-238 
!iiiiii 

Contaminat· Surface Air Par· llel l Sur face 
ted Zone Soil* ticulate \later \later 

AilAAAAAAAA AAAAAAililAA AiiiiiiililiiAAJi iliiiiAilililililil iliiiiiiiiiiiiiiiiil 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

ilAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAilA 
4 . 356E·08 4.356E ·08 4.255E-13 1.523E·08 1.818E·10 
5 . 336E · 08 5.336E-08 5.213E·13 2 . 174E-08 2.595E·10 
8.673E · 07 8.673E· 07 8 .473E-12 2.794E·11 3.335E · 13 
3 . 000E-04 3.000E-04 2.930E-09 7.070E-05 8 . 438E · 07 
3 . 611E·02 3.611E · 02 3 . 528E-07 1.845E+01 2. 202E·01 
iii!! i ! ! ! ! i Ii Iii ii I I iii! i ! ! 111 ii 111 iii i i iii iii iii I 

*The Surface Soil is the top layer of soil within the user specified mixing zone/depth . 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Radio · 
Nuclide 
AiliiilAAA 
Pb-210 
Ra - 226 
Th-230 
U-234 
U- 238 
111111! 

Concentration of radionucl i des in foodstuff media 
at t = 3.750E+02 years• 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
\later Vege t able Vegetable Meat Milk 

ilililAAAAAAA AAilAAAAAAA AAAAAAAAAA AilAAAAAAAA ilAAAAAAAAA ilAAilAAAAAA ilAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
pCi/L pCi/kg pCi/kg pCi/kg pCi / kg pCi/kg pCi/L pCi/kg pCi/kg 

AAAAilililAAil AiliiiWiiililA AAilAAAAilAil JiiliiililAAAAA ilililiiiliiilililil ililiiiOlilililAil AAAAAAilAilil iliiiliiiiililAAA ilAAAAAilililil 
1 .480E · 08 4 . 502E·07 5.263E· 07 5.198E·07 5.221E · 07 4 . 627E-08 1 . 585E -08 4.401E · 08 1 .470E·08 
2. 112E·08 2. 1-52E·06 2.264E · 06 2.244E·06 2.247E · 06 1. 799E· 07 1.536E · 07 1 .048E · 08 5 .239E·08 
2.890E-11 8.680E·07 8 . 697E · 07 8.708E- 07 8.710E -07 4.932E·08 2 . 411E · 09 2.844E·11 1. 436E · 10 
7 .082E · 05 8.454E-04 1 . 197E-03 1 .276E- 03 1 .278E·03 8 . 220E·05 1 .390E · 04 8.546E · 06 5.127E·05 
1.844E+01 2.427E+01 1. 161E•02 1. 263E+02 1 .266E+02 3.240E+OO 5 . 959E+OO 2 .200E+OO 1.320E+01 
!iiiiiiiii iii!iii!li iiiiiiiiii iiiiiiiii! !i!ll!llil lliiiiiiii iiiiii!!ii !iiiiiiiii i!iiiii!il 

•concentrat ions are at consllrf)tion time and inclLXie radioactive decay and ingrowth during storage t ime . 
For livestock fodde r, consU11Jtion time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the i nput screen when the pathways are active . 
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ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit = 180 days 02/16/2011 09:09 Page 10 
Concent 600-315 Seleniun Groundwater and Colunbi a River Protection 
File : C: \RESRAO _FAM IL Y\RESRA0\6. 5\USERF I LES\600- 315 _SELENIUM . RAD 

Concentration of rad i onuclides in env i rormental media 

Radio­
Nuclide 
AAAAAAA 
Pb-210 
Ra-226 
Th-230 
U-234 
U- 238 
iifiiii 

at t = 1.000E+03 years 

Contaminat· Surface Air Par- I/ell Surface 
ted Zone Soil* ticulate \later \later 

iiiiiiAiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiAAJliliiii 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

iiiiiiiiiiiiiiiillii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiAiiiiAii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
3.227E-07 3.227E-07 3.153E· 12 2.180E-07 2.603E-09 
3.448E-07 3.448E· 07 3.369E-12 3.394E · 07 4.051E·09 
2.151E - 06 2. 151E-06 2.101E·11 2.822E·09 3.369E·11 
1.668E·04 1 .668E-04 1.630E · 09 6.847E-04 8.173E-06 
8.130E-05 8.130E-05 7.943E-10 4.164E-02 4.970E · 04 
iiiiiii!if l!!lfflifi iiiiiiiiii iiiiiii!!i lffifiiiii 

*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Rev. 0 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i .e. using parameters appearing in the input screen when the pathways are active. 

Radio· 
Nuclide 
iiiiiiiiiiiiii 
Pb-210 
Ra-226 
Th-230 
U-234 
U-238 
lfiflll 

Concentration of radionuclides in foodstuff media 
at t = 1.000E+03 years• 

Drinking Nonleafy Leafy Fodder 
\later Vegetable Vegetable Meat 

Fodder 
Milk 

Meat Milk Fi sh Crustacea 

iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiUiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiA iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiliiii iiiiiiiiilUiliiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiAiiiiiiiiiiii 
2.181E·07 3 . 527E-06 4.602E-06 4.773E-06 4.774E-06 3.990E-07 1.377E-07 7.804E -07 2.607E· 07 
3.394E · 07 1. 424E · 05 1.594E · 05 1.613E-05 1.613E·05 1.286E - 06 1.114E·06 2.025E-07 1.013E- 06 
2 . 839E-09 2.156E-06 2. 174E · 06 2.182E - 06 2 . 182E · 06 1. 225E- 07 5.986E·09 3.382E - 09 1. 693E- 08 
6.847E-04 1. 316E-03 4.726E·03 . 5.13BE · 03 5.138E·03 1.588E·04 2.853E- 04 8.173E - 05 4.904E·04 
4.164E · 02 5.489E· 02 2.622E · 01 2.BTTE-01 2.876E·01 7.374E-03 1.351E-02 4.971E - 03 2.982E · 02 
iii i Iii iii i Ii Iii iii I iii I I If f If iii iii Iii i f iii iii f i I 11 I 11 f iii i if Iii ii I Ii iii iii I I I I Iii ii I 111 i 

*Concentrations are at consunption time and include radioactive decay and i ngrowth during storage time. 
For livestock fodder, consunption t i me is t minus meat or milk storage time. 

Concentrations in the media occurring i n pathways that are suppressed are calculated us i ng the current i nput parameters, 
i .e. using parameters appearing in the input screen when the pathways are active. 
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APPENDIXC 

DATA QUALITY ASSESSMENT 
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APPENDIXC 

DATA QUALITY ASSESS1\1ENT 

CONFIRMATORY SAMPLING 

A data quality assessment (DQA) was performed to compare the confirmatory sampling 
approach and resulting analytical data with the sampling and data requirements specified in the 
site-specific sample design (WCH 2010b). This DQA was performed in accordance with site­
specific data quality objectives found in the 100 Area Remedial Action Sampling and Analysis 
Plan (SAP) (DOE-RL 2009). 

A review of the sample design (WCH 2010b), the field logbook (WCH 2010a), and applicable 
analytical data packages has been performed as part of this DQA. All samples were collected 
and analyzed per the sample design. To ensure quality data, the SAP data assurance 
requirements and the data validation procedure for chemical analysis (BHI 2000) are used as 
appropriate. This review involves evaluation of the data to determine if they are of the right 
type, quality, and quantity to support the intended use (i.e., closeout decisions). The DQA 
completes the data life cycle (i.e., planning, implementation, and assessment) that was initiated 
by the data quality objectives process (EPA 2006). 

Confirmatory sample data collected at the 600-315 waste site were provided by the laboratory in 
sample delivery group (SDG) 100906. SDG 100906 comprises three samples (J1C2J8, J1C2J9, 
and J1C2KO). This SDG includes one field duplicate pair (JlC2J8/JlC2K0). These samples 
were analyzed for inductively couples plasma (ICP) metals, mercury, total petroleum 
hydrocarbons (TPH), polycyclic aromatic hydrocarbons (PAH), and polychlorinated biphenyls 
(PCBs). In addition, one equipment blank (J1C2J7) was collected and analyzed for ICP metals 
and mercury. SDG 100906 was submitted for third-party validation. No major deficiencies were 
observed in data set. Minor deficiencies are discussed as follows below. If no comments are 
made about a specific analysis, it should be assumed that no deficiencies affecting the quality of 
the data were found. 

In the PAH analysis, third-party validation qualified the acenaphthylene and phenanthrene results 
for sample J1C2J8 as estimated and flagged "J" due to a surrogate recovery above quality control 
(QC) limits at (141 %). Estimated, or "J"-flagged, data are acceptable for decision-making 
purposes. 

In the ICP metals analysis, the zinc result for sample J1C2J7 (the equipment blank) is of similar 
magnitude as the method blank result. The result for zinc in sample J1C2J7 may be considered 
estimated due to method blank contamination. The data is useable for decision-making 
purposes. 

In the ICP metals analysis, the matrix spike recoveries were out of project acceptance criteria for 
aluminum, manganese, and silicon (53%, 139%, and 41 %, respectively). All antimony, 
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manganese, and silicon data were qualified as estimates and flagged "J" by third-party 
validation. Estimated data are useable for decision-making purposes. 

Rev. O 

In the ICP metals analysis, all silicon results were qualified as estimates and flagged "J" by third­
party validation, due to a laboratory control sample below quality control limits at 56%. 
Estimated data are useable for decision-making purposes. 

In the ICP metals analysis, the chromium results were qualified as estimates and flagged "J" by 
third-party validation due to a laboratory duplicate relative percent difference (RPD) above the 
QC limit of 30% at 43%. Estimated data are useable for decision-making purposes. 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

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

Field quality assurance/quality control (QA/QC) measures are used to assess potential sources of 
error and cross contamination ofsamples that could bias results. Field QA/QC samples, listed in 
the field logbook (WCH 2010a), are the 600-315 primary and duplicate samples 
(JlC2J8/JlC2K0). The main and QA/QC sample results are presented in Appendix A. 

Field duplicate samples are collected to provide a relative measure of the degree of local 
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate 
precision in the analytical process. The field duplicates are evaluated by computing the RPD of 
the sample/duplicate pair(s) for each contaminant of potential concern (COPC). RPDs are not 
calculated for analytes that are not detected in both the main and duplicate sample at more than 
five times the target detection limit (TDL). RPDs of analytes detected at low concentrations 
(less than five times the detection limit) are not considered to be indicative of the analytical 
system performance. The RPD calculation brief in Appendix A provides details on duplicate 
pair evaluation and RPD calculation. 

No RPDs in the field duplicate sample are above the acceptance criteria (30% ). A secondary 
check of the data variability is used when one or both of the samples being evaluated (main and 
duplicate) is less than 5 times the TDL, including undetected analytes. In these cases, a control 
limit of± 2 times the TDL is used (Appendix A) to indicate that a visual check of the data is 
required by the reviewer. The TPH-diesel range data required this check. A visual inspection of 
all of the data is also performed. No additional major or minor deficiencies are noted. The data 
are useable for decision-making purposes. 

Summary 

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed 
above, are a potential for any analysis. The number and types seen in these data sets are within 
expectations for the matrix types and analyses performed. The DQA review of the 600-315 
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waste site confirmatory sampling·data found that the analytical results are accurate within the 
standard errors associated with the analytical methods, sampling, and sample handling. The 
DQA review for 600-315 waste site concludes that the reviewed data are of the right type, 
quality, and quantity to support the intended use. The analytical data were found acceptable for 
decision-making purposes. The confirmatory sample analytical data are stored in the 
Environmental Restoration (ENRE) project-specific database prior to being submitted for 
inclusion in the Hanford Environmental Information System (HEIS) database. The confirmatory 
sample analytical data are also summarized in Appendix A. 
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