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Department of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

MAY 11 201 -

Mr. D. A. Faulk, Program Manager 
Office of Environmental Cleanup 
Hanford Project Office 
U.S . Environmental Protection Agency 
309 Bradley Boulevard, Suite 115 
Richland, Washington 99352 

Dear Mr. Faulk: 

0096445 

TRANSMITTAL OF THE APPROVED WASTE SITE RECLASSIFICATION FORM AND 
SUPPORTING DOCUMENTATION FOR THE 600-323 , BERMED AREA, REVISION 0 

Attached for your use is the approved Waste Site Reclassification Form No. 2011-009 

and supporting "Remaining Site Verification Package for the 600-323 , Bermed Area," 

Revision O. If you have questions, please contact me or your staff may contact Jamie Zeisloft, of 

my staff, at (509) 372-0188. 

AMRC:JHZ 

Attachment 

cc w/attach: 
C. J. Guzzetti , EPA 
Administrative Record, H6-08 

cc w/o attach: 
R. D. Cantwell, WCH 

\cD· \ \t l.P 

S. L. Feaster, WCH 
M. L. Proctor, WCH 

Sincerely, 

fJ C ft}? ftn/11, 
#v 

Mark S. French, Federal Project Director 
for the River Corridor Closure Project 

EDNC ____ _, 



•. 

Date Submitted: 03/09/11 

Originator: M. L. Proctor 

Phone: 372-9227 

WASTE SITE RECLASSIFICATION FORM 

Operable Unit(s): _10_0_-_IU_-_6 ______ _ 

Waste Site Code: -=6-=-00""--=-3=2""3 ______ _ 

Type of Reclassification Action: 

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

Control Number: 2011-009 

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 600-323, Berrned Area waste site consists of a berrned area and underlying soil, as well as coal cinders found at the site. 
There is a depressed area that runs from east to west on the north side of the waste site. The 600-323 waste site was included in 
the Explanation of Significant Differences for the JOO 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 further evaluation. Confirmatory sampling of this site was performed in November 2010 in accordance 
with the Work Instruction for Confirmatory Sampling of the 600-323, Bermed Area, 0600X-WI-G0043, Rev. 0, Washington 
Closure Hanford, Richland, Washington (WCH 20 !0c). 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 JOO-BC-], 
JO0-BC-2, JOO-DR-I, JO0-DR-2, JOO-FR-I, 100-FR-2, JOO-HR-I, 100-HR-2, JOO-KR-I, 100-KR-2, 100-IU-2, JO0-IU-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 600-323 waste site to No 
Action. The current site conditions ac~ieve the remedial action goals established by the Remaining Sites ROD (EPA 1999). 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 [15 ft] deep). The results 
also demonstrate that residual contaminant concentrations are protective of groundwater and the Columbia River. Site 
contamination did not extend into the deep-zone soils. 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 600-323, Bermed Area (attached). 

Waste Site Controls: 

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

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

NIA 
Ecology Project Manager (printed) 

C. Guzzetti 
EPA Project Manager (printed) 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 600-323, 
BERMEDAREA 

EXECUTIVE SUMMARY 

Rev. 0 

The 600-323, Bermed Area waste site consisted of a bermed area and underlying soil, as well as 
coal cinders found at the site. There is a ditch that runs from east to west on the north side of the 
waste site. The waste site measures approximately 30 by 30 m (100 by 100 ft) and is depressed 
approximately 0.5 m (2 ft) relative to the surrounding area. 

The 600-323 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. Confirmatory 
sampling of the 600-323 waste site was initiated and performed in November 2010 in accordance 
with the Work Instruction for Confirmatory Sampling of the 600-323, Bermed Area 
(WCH 2010c). The results indicated that the waste site achieved compliance with the remedial 
action objectives (RAOs) and remedial action goals (RAGs) for the 600-323 waste site, and 
remediation was not necessary. A summary of the soil results 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 600-323 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 RAOs 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 600-323 waste site contamination 
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 600-323, Bermed Area ES-1 
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Table ES-1. Summary of Remedial Action Goals for the 600-323 Waste site. 

Regulatory 
Remedial Action Goals Results 

Requirement 

Direct Exposure - Attain 15-rnrem/yr dose rate above 
Radionuclides were not COPCs for this waste site. 

Radionuclides background over 1,000 years. 

Direct Exposure -
Attain individual COPC RAGs. 

All individual COPC concentrations are below the 
Nonradionuclides direct exposure criteria. 

Attain a hazard quotient of< I for All noncarcinogenic COPCs have a hazard quotient of 
all individual noncarcinogens. <I. 
Attain a cumulative hazard 

The cumulative hazard quotient (l.l x 10·1
) is <I. 

quotient of <I for noncarcinogens. 
Risk Requirements -

Attain an excess cancer risk of 
Nonradionuclides 

< l x 10·6 for individual 
The excess cancer risk for all individual COPCs is 

carcinogens. 
<l x· 10·6. 

Attain a cumulative excess cancer The cumulative excess cancer risk f (1.9 x 10·1
), is 

risk of < l x 10·5 for carcinogens. <l x 10·5 _ 

Attain single COPC groundwater 
and river RAGs. 
Attain National Primary Drinking 
Water Regulations: 4 rnrem/yr 
(beta/gamma) dose standard to 

Groundwater/River target receptor/organ°. 
Protection - Meet drinking water standards for Radionuclides were not COPCs for this waste site. 
Radionuclides alpha emitters: the more stringent 

of 15 pCi/L MCL or I/25th of the 
derived concentration guide for 
DOE Order 5400.5 b_ 

Meet total uranium standard of 
21.2 pCi/L c_ 

Barium, selenium, benzo(a)pyrene, 
benzo(b)fluoranthene, and chrysene are present at 

Groundwater/River Attain individual nonradionuclide 
concentrations above soil RAGs for groundwater 

Protection - groundwater and Columbia River 
and/or Columbia River protection. However, based on 

Nonradionuclides cleanup requirements. 
RESRAD modeling discussed in Appendix C of the 
RDR/RA WP (QOE-RL 2009), it is predicted that these 
constituents will not reach groundwater (and thus the 
Columbia River) within 1,000 years d. e_ 

• "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 

• 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 Activity Corresponding to a Maximum Contaminant Leve/for Total Uranium of 30 Micrograms 
per liter in Groundwater (BHI 200 l ). 

d Based on RES RAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009), residual concentrations of barium, benzo(a)pyrene, 
benzo(b)fluoranthene, and chrysene are not expected to migrate more than 3 m (10 ft) vertically in 1,000 years (based on the constituent with the 
lowest distribution coefficient (Ki value), barium with a Ki of 25 mLJg). The vadose zone underlying the deepest test pit is approximately 12 m 
(39.4 ft) thick. Therefore, residual concentrations of these constituents are predicted to be protective of groundwater and the Columbia River. 

c 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), residual soil concentrations of selenium are 
predicted to be protective of groundwater and the Columbia River for 1,000 years (Appendix B). 

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 100 Area 
RESRAD = RESidual RADioactivity 

Remaining Sites Verification Package for the 600-323, Bermed Area ES-2 
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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 barium, boron, 
selenium, and vanadium. U.S. Environmental Protection Agency ecological soil screening levels 
were also exceeded for barium, manganese, selenium, and vanadium. Exceedance of 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 manganese and 
vanadium were below Hanford Site background values, 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 600-323, Bermed Area ES-3 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 600-323, 
BERMEDAREA 

STATEMENT OF PROTECTIVENESS 

The 600-323, Berrned Area 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 100 Area (RDR/RA WP) 

Rev.0 

(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 us·e 
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 
600-323 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 barium, boron, 
selenium, and vanadium. U.S. Environmental Protection Agency ecological soil screening levels 
were also exceeded for barium, manganese, selenium, and vanadium. Exceedance of 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 manganese and 
vanadium were below Hanford Site background values, 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 600-323, Berrned Area waste site consisted of a berrned area and underlying soil, as well as 
coal cinders found at the site. There is a ditch that runs from east to west on the north side of the 
waste site. The waste site measures approximately 30 by 30 m (100 by 100 ft) and is depressed 
approximately 0.5 m (2 ft) relative to the surrounding area. There is no known process history 
associated with the waste site. 

The 600-323 waste site is located approximately 300 m (985 ft) west of Route 2 North and 
400 m (1,300 ft) east of the 600-240 waste site (Figure 1). The Washington State Plane 
coordinates of the 600-323 waste site are N 140263, E 584074. 

Remaining Sites Verification Package for the 600-323, Bermed Area 1 
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Figure 1. The 600-323 Waste Site Location Map. 
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Geophysical Survey 

A geophysical survey of the 600-323 waste site was performed in February 2010 to determine if 
any buried debris was present at the site. No anomalous trends or metallic features were 
identified in the data. The surface of the bermed areas appears to be fly ash, but no subsurface 
features were identified in or near the bermed areas (WCH 2010a). 

Site Visit 

A site visit was performed by the orphan sites evaluation team on April 23, 2007. The bermed 
areas, an apparent ditch, and an area stained and containing coal cinders were identified. 

CONFIRMATORY SAMPLING SUMMARY 

The 600-323 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 
from five locations, including four test pits and one surface sample, were used to evaluate the 
600-323 waste site. Professional judgment, the results of the geophysical survey, and site visit 
observations were used to identify the location for excavation of the test pits and placement of 
the surface sample summarized in Table 1. The four test pits were excavated along the two 
visible bermed areas; two along each bermed area. The surface sample was collected from the 
area of visible staining. 

During excavation of test pit 1, native soil was encountered at approximately 2 m (6 ft) below 
ground surface (bgs). At test pit 2, native soil was encountered at approximately 2.1 m (7 ft) bgs, 
and the ash layer was approximately 1.2 m (4 ft) thick. At test pit 3, black ash and coal were 
encountered to approximately 1 m (3 ft) bgs, and native soil was encountered starting at 
approximately 2.1 m (7 ft) bgs. At test pit 4, native soil was encountered at approximately 3 m 
(10 ft) bgs, and the ash layer was 2 m (6 ft) thick. The surface sample consisted of black ash and 
soil. 

Confirmatory sampling indicated that environmental contamination above the remedial action 
goals (RAGs) was not present at this waste site. Based on confirmatory sampling at the 600-323 
waste site, remedial action was determined to be unnecessary, and the confirmatory sampling 
data has been used for reclassification of this site to No Action. Table 1 and Figure 2 identify the 
locations and analyses for each confirmatory sample. 

Remaining Sites Verification Package for the 600-323, Bermed Area 3 
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Table 1. The 600-323 Waste Site Sample Summary. 

Sample 
Sample HEIS WSP Coordinate Invert 

Sample Analysis 
Media Number Locations Depth 

Test pit 1 
Soil from 

J1CMP2 
N 140263, 

2 m (6 ft) 
test pit base E 584068 

Test pit 2 
Soil from 

J1CMP4 
N 140263, 

2.1 m (7 ft) 
ICP metals a, mercury, 

test pit base E 584081 PAH, TPH 

Test pit 3 
Soil from 

JlCMPl 
N 140258, 

2.1 m (7 ft) 
test oit base E 584068 

Test pit 4 
Soil from 

JlCMP3 
N 140257, 

3 m (10 ft) 
test pit base E 584082 

Surface sample 1 Surface soil J1C2JO 
N 140259, NA ICP metals a, mercury, 
E 584090 PAH, TPH 

Duplicate of surface 
Surface soil J1C2Jl 

N 140259, NA 
samole 1 E 584090 

Eauioment blank Silica sand JlCMP0 NA NA ICP metals 3, mercury 
a Sample evaluation for ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt, 

copper, lead, manganese, molybdenum, nickel, silver, selenium, vanadium, and zinc. 
HEIS = Hanford Environmental Information System 
ICP = inductively-coupled plasma 
NA = not applicable 
PAH = polycyclic aromatic hydrocarbons 
TPH = total petroleum hydrocarbons 
WSP = Washington State Plane 

Contaminants of Potential Concern 

The contaminants of potential concern (COPCs) for the 600-323 waste site were identified based 
on professional judgment and field observations. The CO PCs included polycyclic aromatic 
hydrocarbons (PAH), total petroleum hydrocarbons (TPH), lead, and mercury. Although not 
considered CO PCs, analysis was performed for the additional constituents of the expanded 
inductively coupled plasma (ICP) metals list, including arsenic, antimony, barium, beryllium, 
boron, cadmium, chromium, cobalt, copper, manganese, molybdenum, nickel, selenium, silver, 
vanadium, and zinc. 

Radiological contamination above background and volatile organic compounds (VOCs) were not 
detected using field instruments during confirmatory sampling; therefore, analyses for 
radionuclides and VOCs were not requested. The COPCs for verification sampling and the 
laboratory analytical methods are identified in Table 2. The results of confirmatory sampling 
and comparison to the applicable RAGs are presented in Table 3. 

Remaining Sites Verification Package for the 600-323, Bermed Area 4 



Attachment to Waste Site Reclassification Form 2011-009 Rev.0 

Figure 2. 600-323 Confirmatory Sampling Location Map. 
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Table 2. Laboratory Analytical Methods. 

Analytical Method Contaminant of Potential Concern 
ICP metals - EPA Method 6010 Lead a 

Mercury - EPA Method 7 4 71 Mercury 

PAH- EPA Method 8310 Polycyclic aromatic hydrocarbons 
TPH - NWTPH-Dx Petroleum hydrocarbons 
0 Sample analysis for ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), 

cobalt, copper, lead, manganese, molybdenum, nickel, silver, selenium, vanadium, and zinc. 
EPA = U.S. Environmental Protection Agency 
ICP = inductively coupled plasma 
NWTPH-Dx = Northwest total petroleum hydrocarbons 
PAH = polycyclic aromatic hydrocarbons 
TPH = total petroleum hydrocarbons 

Table 3. Comparison of Maximum Contaminant Concentrations to Remedial Action Goals 
for the 600-323 Waste site Confirmatory Sampling Data. (2 Pages) 

Remedial Action Goals a (mg/kg) 
Does the Do the 

Soil Maximum Soil Cleanup 
Cleanup 

Maximum Results 
COPC Result Direct Level for Result Pass 

(mg/kg) Exposure Groundwater 
Level for Exceed RESRAD 

River 
Protection 

Protection 
RAGs? Modeling? 

Arsenic 4.3 (<BG) 20° 20° zoo No --
Barium 549 5,600 200 400 Yes Yes c 

Beryllium 0.68 (<BG) 10.4° 1.51 ° 1.51 ° No --
Boron e 

. 
34.0 7,200 320 t No -- --

Cadmium g 0.14 (<BG) 13.9d 0.81 ° 0.81 ° No --
Chromium (total) 12.6 (<BG) 80,000 18.5 ° 18.5 ° No --
Cobalt 7.3 (<BG) 24 15.7 ° I No -- --
Copper 20.4 (<BG) 2,960 59.2 22.0° No --
Lead 5.2 (<BG) 353 10.2 ° 10.2 ° No --
Manganese 357 (<BG) 3,760 512 ° 512 ° No --

Mercury 0.018 (<BG) 24 0.33 ° 0.33 ° No --
Molybdenum e 1.1 400 8 -- I No --
Nickel 14.1 (<BG) 1,600 19.1 ° 27.4 No --

Selenium 2.2 400 5 1 Yes Yes n 

Vanadium 37.1 (<BG) 560 85 .1 ° -- t No --
Zinc 41 .4 (<BG) 24,000 480 67.8 ° No --

TPH - diesel range 50.0 200 200 200 No --
TPH - motor oil 68.0 200 200 200 No --
Acenaphthene 0.031 4,800 96 129 No --

Benzo(a)anthracene 0.0046 1.37 0.015' 0.015' No --
Benzo( a)pyrene 0.018 0.137 0.015 I 0.015' Yes Yes c 

Benzo(b )fluoranthene 0.050 1.37 0.015 I 0.015 I Yes Yes c 

Benzo(k)fluoranthene 0.0099 1.37 0.015' 0.015' No --
Chrysene 0.170 13.7 0.12 0.1 I Yes Yes c 

Fluoranthene 0.087 3,200 64 18.0 No --

Remaining Sites Verification Package for the 600-323, Bermed Area 6 
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Table 3. Comparison of Maximum Contaminant Concentrations to Remedial Action Goals 
for the 600-323 Waste site Confirmatory Sampling Data. (2 Pages) 

Remedial Action Goals a (mg/kg) 
Does the Do the 

Soil 
Maximum Soil Cleanup 

Cleanup 
Maximum Results 

COPC Result Direct Level for Result Pass 
(mg/kg) Exposure Groundwater 

Level for Exceed RESRAD 
River 

Protection 
Protection 

RAGs? Modeling? 

Napthalene 0.120 1,600 16.0 988 No --

• RA Gs obtained from the RDR/RA WP (DOE-RL2009) unless otherwise noted. 
b 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-RL2009). 

c Based on RESRAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL2009), residual concentrations of barium, 
benzo(a)pyrene, benzo(b)fluoranthene, and chrysene are not expected to migrate more than 3 m (10 ft) vertically in 1,000 years 
(based on the constituent with the lowest distribution coefficient (K,i value), barium with a K,i of 25 mLJg). The vadose zone 
underlying the deepest test pit is approximately 12 m (39.4 ft) thick. Therefore, residual concentrations of these constituents 
are predicted to be protective of groundwater and the Columbia River. 

d Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3), (Method B for air 
quality) and an airborne particulate mass loading rate of0.0001 g/m3 (Hanford Guidance for Radiological Cleanup 
[WDOH 1997]). 

c 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). 

r 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), [Method B for surface 
waters]). 

8 No Hanford Site-specific or Washington State background value available. 
h 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), 
residual soil concentrations of selenium are predicted to be protective of groundwater and the Columbia River for 1,000 years 
(Appendix B). 

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

AWQC 
BG 
COPC 
EPA 
RAG 
RDL 
RDR/RAWP 
RESRAD 
TPH 
WAC 

= not applicable 
= ambient water quality criteria 

_ = background 
= contaminant of potential concern 
=U. S. Environmental Protection Agency 
= remedial action goal 
= required detection limit 
= Remedial Design Report/Remedial Action Work Plan for the 100 Area 
= RESidual RADioactivity (dose model) 
= total petroleum hydrocarbons 
= Washington Administrative Code 

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 RAGs. 

Comparisons of the maximum results for CO PCs and the site RAGs for the 600-323 waste site 
are presented in Table 3. Contaminants that were not detected by laboratory analysis are 
excluded from this table. Calculated cleanup levels for aluminum, calcium, iron, magnesium, 
potassium, silicon, and sodium are not presented in the RDR/RA WP (DOE-RL 2009). 
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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 COPCs and are not 
included in the table. 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 difference (RPD) calculation in Appendix A. 

DATA EVALUATION 

This section demonstrates that contaminant concentrations at the 600-323 waste site achieve 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). 

Nonradionuclide 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 600-323 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 600-323 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. All 
individual hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative 
noncarcinogenic hazard quotient is 1.1 x 10-1

• The cumulative carcinogenic risk value is 
1.9 x 10-1, which is less than the criteria of 1 x 10-6• 

Nonradionuclide Soil RAGS for Groundwater and River Protection Attained 

Barium, benzo(a)pyrene, benzo(b)fluoranthene, and chrysene were quantified at concentrations 
exceeding soil protection RAG for groundwater and river protection. Data were not collected on 
the vertical extent of these contaminants, but given the soil-partitioning coefficient (~) of 
25 mLJg for barium, the constituent with the lowest~. these constituents are not expected to 
migrate more than 3 m (10 ft) vertically in 1,000 years (DOE/RL 2009). The vadose zone 
underlying the base of the deepest test pit is approximately 12 m (39.4 ft) thick; therefore, 
residual concentrations of these constituents are predicted to be protective of groundwater. The 
only pathway for contaminant migration to the Columbia River is via groundwater; therefore, 
residual concentrations of mercury are also predicted to be protective of the Columbia River. 

Selenium was quantified at a concentration exceeding soil RAGs for river protection in the 
surface sample. Selenium was detected just above the river protection RAG (1.0 mg/kg) at 
2.2 mg/kg (main) and 1.3 mg/kg (duplicate). The Washington State background value for 
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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 (DOE-RL 2001). To further 
support the case that the selenium detection at 600-323 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. 

Three-Part Test for Nonradionuclides 

A three-part evaluation was performed for focused sampling results. Table 3 presents the 
maximum value associated with each detected constituent. Maximum results for barium, 
selenium, benzo(a)pyrene, benzo(b)fluoranthene, and chrysene exceed soil RAGs for 
groundwater and/or river protection. Because the data set for each focused sample consists of 
one sample, greater than 10% of the data for these constituents also exceed the same RAG 
values. Barium and selenium results also exceed more than twice the lowest RAG value (for 
groundwater and river protection). As discussed previously, soil concentrations of these 
constituents are predicted to be protective of groundwater and the Columbia River for 1,000 
years. 

DATA QUALITY ASSESSMENT 

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

The DQA for the 600-323 waste site established that the data are of the right type, quality, and 
quantity to support site closeout determination decisions within specified error tolerances. The 
evaluation 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 REIS 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 600-323 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 COPCs at this site meet the 
RAGs and associated RAOs for direct exposure, groundwater protection, and river protection. In 
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accordance with this evaluation, the verification sampling results support a reclassification of the 
600-323 waste site to No Action. 
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CALCULATION COVER SHEET 

Project Title: IU-2/6 Area Confirmatory Sampling 

Area: 100-IU-6 

Acrobat 8.0 

Job No. 14655 

Discipline: Environmental 
QG,()O)( - C.,A- \JOcA, <\ J A I I 

Calculation No: -010011 CA V014'> Ci-'() 0 ·, '' 

600-323 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and 
Subject: Carcinogenic Risk Calculation 

Program No: Excel 2003 Computer Program: _E_x_ce_l ______ _ -----------------
The attached calculations have been geneiated to document compliance with established cleanup levels. These calculations 

should be used in conjunction with other relevant documents in the administrative record. 

Committed Calculation C8] 

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

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

DE01-437.03 

Preliminary 0 Superseded 0 

SUMMARYOF VISION 
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Washington Closure Hanford, In . - CALCULATION SHEET 
Rev.: 0 
Date: 1/ 19/2011 

2 

600-323 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Carci 
Subject: Risk Calculations 

PURPOSE: 

Sheet No. I of? 

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess 
4 carcinogenic risk for the 600-323 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 I o·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 600-323 
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 I 00 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, I 00 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 600-323, BermedArea Waste Site, 
32 Attachment to Waste Site Reclassification Form 2011-009, 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 <1 x 1 o·6 (DOE-RL 2009a). 
47 
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Washin ton Closure Hanford, nc. CALCULATION SHEET 

600-323 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Carcin genie 
Subject: Risk Calculations 

Rev.: 0 
Date: 1/ 19/201 I 

Sheet No. 2 of7 

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 600-323 data set is comprised of a single surface sample and four test pit samples at the 600-323 
10 waste site that underwent confirmatory sampling. A duplicate sample was collected from the surface 
11 sample location. Toe direct contact hazard quotient and carcinogenic risk calculations for the 600-323 
12 waste site were conservatively calculated for the entire waste site using the greatest of the maximum soil 
lJ sample results (WCH 2011). Of the contaminants of potential concern (COPCs) for this site, barium and 
14 selenium require HQ and risk calculations because these analytes were detected above background 
15 values. Boron, molybdenum, and the detected polycyclic aromatic hydrocarbons require HQ and risk 
16 calculations because these analytes were detected and a Washington State or Hanford Site background 
17 value is not available. Although total petroleum hydrocarbons (diesel range and motor oil) were 
18 detected and no background value is available, the risks associated with total petroleum hydrocarbons do 
19 not contribute to the cumulative toxicity calculation. All other site nonradionuclide COPCs were not 
20 detected or were quantified below background levels. An example of the HQ and risk calculations is 
21 presented below: 
22 
23 1) For example, the maximum value for boron is 34.0 mg/kg, divided by the noncarcinogenic RAG 
24 value of7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in 
25 WAC 173-340-740[3]), is 4.7 x 10-3. Comparing this value, and all other individual values, to the 
26 requirement of <1.0, this criterion is met. 
27 

28 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
29 obtained by summing the individual values. To avoid errors due to intermediate rounding, the 
30 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is 
31 1.1 x 10-1

. Comparing this value to the requirement of <1. 0, this criterion is met. 
32 

33 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
34 RAG value, then multiplied by 1.0 x 10·6. For example, the maximum value for benzo(a)anthracene 
35 is 0.0046 mg/kg, divided by 1.37 mg/kg, and multiplied as indicated, is 3.4 x 10·9. Comparing this 
36 value, and all other individual values, to the requirement of <l x 10-6, this criterion is met. 
37 

38 

39 

40 
41 

42 

43 

4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
risk can be obtained by summing the individual values. To avoid errors due to intermediate 
rounding, the individual cancer risk values frior to rounding are used for this calculation. The sum 
of the excess cancer risk values is 1.9 x 10· . Comparing this value to the requirement of <1 x 10·5, 

this criterion is met. 

44 5) The RPD is calculated when both the primary value and the duplicate value for a given analyte are 
45 above detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a 
46 laboratory detection limit pre-determined for each analytical method and is listed for certain analytes 
47 in Table 11-1 of the SAP (DOE-RL 2009b). Other analytes will have their own pre-determined 
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Washington Closure Hanford, Inc. , CALCULATION SHEET 
Rev.: 0 
Date: 1/ 19/2011 

600-323 Relative Percent Difference (RPO) and Direct Contact Hazard Quotient and Care· 
Subject: Risk Calculations Sheet No. 3 of7 

constituents and will have their own TDLs based on the laboratory and method used. Where direct 
2 evaluation of the attached sample data showed that a given analyte was not detected in the primary 
3 and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD 
4 calculations use the following formula: 
5 

6 RPD = [ IM-Dl/((M+D)/2)]*100 
7 
8 

9 

where, M = main sample value D = d~plicate sample value 

10 When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times 
11 the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference 
12 between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment 
13 regarding the usability of the data is performed. This assessment is provided in the data quality 
14 assessment section of the RSVP. 
15 
16 For quality assurance/quality control (QNQC) duplicate RPD calculations, a value less than 30% 
17 indicates the data compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If 
18 the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the 
19 usability of the data is performed. No split samples were collected for cleanup verification of the subject 
20 site. Additional discussion is provided in the data quality assessment section of the applicable RSVP 
21 (WCH 2011), as necessary. 
22 

23 

24 RESULTS: 
25 
26 

27 1) List individual noncarcinogens and corresponding HQs > 1.0: None 
28 2) List the cumulative noncarcinogenic HQ >1.0: None 
29 3) List individual carcinogens and corresponding excess cancer risk> 1 x 10-6: None 
30 4) List the cumulative excess cancer risk for carcinogens> 1 x 10-5

: None 
31 

32 Table 1 shows the results of the hazard quotient and excess cancer risk calculations. 
33 

34 Table 2 shows the results of the RPD calculations for the 600-323 waste site. The evaluation of the 
35 QNQC duplicate RPD calculations is performed within the data quality assessment section of the 
36 RSVP. 
37 
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w hi as ngton Cl osure a or Lp.c.~ Hnfi d,I CALCULATION SHEET 
Originator: D. I. Rollosson _ • A I Date: I 1/19/2011 · I Cale. No.: I 0600X-CA-V0099 Rev.: I 0 

Project: IU-2/6 Field Remediation I Job No: I 14655 I Checked: I T. E. Queen .,(fl),/ Date: I 1/19/2011 

Subject: 
600-323 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Carcinogenic 

Sheet No. 4 of7 
Risk Calculations 

Table 1. Direct Contact HQ and Excess Cancer Risk Results for the 600-323 Waste Site. 

Contaminants of Potential 
Concern 

Boron 
Molybdenum 
Selenium 

TPH - diesel range and motor oil• 

Acenaphthene 
Benzo(a)anthracene 
Benzo(a)ovrene 
Benzo{b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Fluoranthene 
Naphthalene 

Cumulative Hazard Quotient: 
Cumulative Excess Cancer Risk: 
Notes: 
•=From WCH (2011). 

Maximum 

Value• 
(m2/k2) 

34.0 
1.1 
2.2 

118 

0.•31 
0.0046 
0.018 
0.050 

0.0099 
0.17 

0.087 
0.12 

N oncarcinogen 
RAGb 

(m2/k2) 

7,200 
400 
400 

200 

4,800 

3,200 
1,600 

Hazard 
Quotient 

4.7E-03 
2.8E-03 
5.5E-03 

6.5E-06 

2.7E-05 
7.5E-05 

1.lE-01 

Carcinogen 
RAGb 

(m2/k2) 

1.37 
0.137 
1.37 
1.37 
13.7 

Carcinogen 
Risk 

3.4E-09 
UE-07 
3.6E-08 
7 .2E-09 
l.2E-08 

1.9E-07 

b = Value obtained from the RDR/RA WP (DOE-RL 2009a) or Washington Administrative Code (WAC) 173-340-740(3), 
Method B, 1996, unless otherwise noted. 

c = The risks 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, CALCULATION SHEET 
Ori inator: D. I. Rollosson Date: 1/19/2011 Cale. No.: 

Pro"ect: IU-2/6 Field Remediation -Job No: 14655 Checked: 
600-323 Relative Percent Difference (RPD) and 

Subject: Risk Calculations 

Rev.0 

Rev.: 0 
Date: 1/19/201 1 

Sheet No. 5 of7 

Table 2. Relative Percent Difference Calculations for the 600-323 Waste Site. (2 Pages) 
600-3 3 D al 2 UDlitate An IYSJJ 

Sampling HEIS Sample Aluminum 

Area Number Date m•ik• I o I POL 

600-323 Surface Sample J IC2J0 1113/10 13400 I I 1.5 

Duolicate of J l C2J0 J lC2Jl 1113/10 12100 I I 1.6 
Analysis· 

TDL 5 
Both > PQL? Yes (continue) 

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

RPO 10.2% 
Difference > 21DL? Not applicable 

Sarnplinc HEIS Sample Boron 
Area Number Date 1M1k!! I QI PQL 

600-323 Surface Samole J IC2J0 1113/10 34.0 I J I 0 .98 

D uplicate of JlC2JO J IC2Jl 11/3/10 28.4 IMJI 1.0 

Analys,s• 
TDL 2 

Both> PQL? Yes (continue) 

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

RPO 17.9% 

Difference > 2 TDL? Not applicable 

Sampli•C HEIS Sample Cobalt 

Aru Number Date mo/ko I Q I PQL 
600-323 Surface Samole J lC2J 0 1113/10 3.4 I I 0 .10 

Duplicate of JlC2J0 J lC2JI 1113/10 4 .2 I I 0 .10 
AnaJysis· 

TDL 2 
Both> PQL? Yes (continue) 

Duplicate Analysis 
Both >5xTDL? No-Stop (acceptable) 

RPO 
Difference > 2 TDL? No - acceptable 

Sarnplin& HEIS Sample Magnesium 

Area Number Date mi:/1<2 I Q I PQL 
600-323 Surface Sample J IC2J0 1113/10 2530 I J I 3.7 

Duolicate of J1C2J0 J lClJI 1113/10 2690 I J I 3 .8 
Analysis· 

TDL 75 
Both > PQL? Yes (continue) 

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

RPO 6.1¾ 
Difference > 2 IDL? Not applicable 

Sampllnc HEIS Sample Nickel 
Area Number Date m•"'• I o I POL 

600-323 Surface Sample JIC2J0 1113/10 9.0 I I 0.12 

Duolicate of JlC2J0 JIC2Jl 1113/10 8.4 I I 0 . 13 
Analysis: 

TDL 4 
Both> POL? Yes (conti nue) 

Duplicate Analysis 
Both >SxIDL? No-Stop (acceptable) 

RPD 
Difference > 2 IDL? No - acceotable 

Note: Gray cells indicate not applicable. 
B ""' estimated result Result is less than the RL but greater than the MDL 
HEIS • Hanford Environmental Information System 
J '"' estimated result 
L = serial dilution indicates physical and chemical interferences 
M • sample precision not met 
N,. recovery exceeds control limit 

Arsenic Bariurn 

mo/ko I O I PQL m•ik• I Q I PQL 

4 .3 I I 0 .66 549 I J I 0 .076 

3.8 I I 0.68 418 I JM I 0 .079 

10 2 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPD) 
27.1% 

No - acceptable Not applicable 

Cadmium Calcium 

~"'• I Q I PQL m"1k2 I Q I PQL 

0.098 I B I 0.041 17400 I I 14.l 

0 .14 IBMI 0 .042 n8oo I I 14.6 

0.2 100 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Ye, (calc RPD) 
23.1% 

No - acceptab le Not app licable 

Copper Iron 

mo/ko I Q I PQL m•"'• I o I PQL 

20.4 I L I 0 .22 8360 I I 3.8 
17 .2 I L I 0.22 7990 I I 3.9 

1 5 
Yes (continue) Yes (continue) 

Yes (calc RPD) Yes (calc RPD) 
17.0% 4.5% 

Not applicable Not applicable 

Manganese Mercury 

ffll'i1" I Q I PQL = iko I Q I PQL 

232 I I 0 .10 0.ot8 I BMNI 0.0063 
233 I I 0 .10 O.ot5 I B I 0 .0055 

s 0.2 
Yes (continue) YH (continue) 

Yes (calc RPD) No-Stop (acceptable) 
0.4% 

Not app licable No - acceptable 

Potassium Selen ium 
moll,o I O I POL m•"'• I 0 I POL 
2620 I I 40.9 2 .2 I I 0.86 
2590 I I 42.4 1.3 I I 0 .89 

400 I 
Yes (continue) Yes (continue) 
Y<S(calc RPD) No-Stop (acceptable) 

1.2% 
Not ano licable No - acceotable 

PQL a practical quantitation limit 
Q -qualifier 
RPO ,,. relative percent difference. 
TDL = target detection limit 

Beryllium 

m•ik• I Q I PQL 

0.68 I I 0.033 

o.56 I I 0.034 

0.2 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Chromium 

m"1k2 I Q I PQL 
7.0 I J I 0 .058 

7 .1 I NJ I 0.060 

I 
Yes (continue) 
Yes (calc RPD) 

1.41/o 
Not app licable 

Lead 

meik2 I Q I POL 
5.2 I I 0 .27 
5.1 I I 0 .28 

5 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Molybdenum 

m•ik• I Q I POL 
I.I I BJ I 0 .26 

0.70 I BM I 0 .27 

2 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Silicon 
m• "'• I o I PQL 

409 I u I 2 .1 

216 ILMJI 2.2 

2 
Yes (continue) 
Yes (calc RPD) 

61.8% 
Not aoplicable 

X""' more than 40% difference between columns 

Remaining Sites Verification Package for the 600-323, Bermed Area A-6 
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Washington Closure Hanford, Inc . ..._ CALCULATION SHEET 
Ori · ator: D. I. Rollosson Date: 

Subject: 

Job No: 
600-323 Relative Percent Difference (RPO) and 
Risk Calculations 

l/19/201 l Cale. No.: 

Rev. 0 

Rev.: 0 
Date: 1/19/2011 

Sheet No. 6 of 7 

Table 2. Relative Percent Difference Calculations for the 600-323 Waste Site. (2 Pages) 
2 
3 

4 

5 

6 

7 

8 

9 

IO 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

25 

6()()..323 DuoJicate AnalvsiJ 

Sampling 
Area 

600-323 Surface Samole 
Duplicate of JIC2J 0 

Analysis: 

Duplicate Analysis 

Sampling 
Area 

TDL 

600-323 Surface Sam le 
Du lie.ate of JlClJO 

Analysis: 
TDL 

Duplicate Analysis 

Sampling 
Area 

600-323 Surface Samole 

Duplicate of JIC2J0 
Analysis: 

TDL 

Duplicate Analysis 

HEJS Sample Sodium 

Number Da te ml!ikl! I o l POL 

JIC2J0 1113/2010 280 I I 58.8 
J IC2JI 1113/2010 239 IMI 61.0 

50 
Both> POL? Yes (conti nue) 

Both >5xTDL? No-Stop (acceptable) 
RPD 

Difference> 2 TDL? No - acceotable 

HEIS Sample 
Number Date u 
JIC2J0 1113/2010 

JIC2JI 11/3/2010 

5000 
Both> POL? Yes (contin ue) 

Both >5xTDL? Yes (<ale RPD) 
RPD 9.2% 

Difference > 2 TDL? Not applicable 

HEIS Sample Cbrvsene 
Number Date UPikP I O I POL 

JIC2JO 11/3/2010 120 I I 5.5 
JIC2Jl 11/3/2010 170 I I 5.1 

15 
Both > POL? Yes (continue) 

Both >5xTDL? Yes (calc RPO) 

RPD 34.5% 

Difference > 2 TDL? Not aoo licable 

Vanadium 
mall<a I O I PQ L 

24.5 I I 0.094 
2 1.2 I I 0.097 

2.5 
Yes (coodnue) 
Yes (calc RPD) 

14.4% 
Not applicable 

15 
No-Stop (acccotablc) 

No • acceptable 

Naobthalene 
uo/1,o J O J POL 

110 I I 14 
120 I I 13 

15 
Yes (continue) 
y,. (<ale RPD) 

8.7% 
Not aoolicablc 

Remaining Sites Verification Package for the 600-323, Bermed Area 

Zinc TPH • diesel range 
m---;;;.;;; l Q l PQL u211c2 T Q I PQL 

2 1.8 l u l 0.40 50000 I I 770 
29.0 ILMNJl 0.41 44000 l I 710 

I 5000 
Yes (continue) Yes (continue) 
Yes (calc RPD) Yes ( cale RPO) 

28.3% 12.8% 
Not applicable Not applicable 

15 15 
Yes (continue) Yes (continue) 

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

No • acceptable No • acceptable 

A-7 
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Washington Closure Hanford, Inc. ' CALCULATION SHEET 
Ori inator: D. I. Rollosson Date: 1/19/2011 Cale. No.: 

600-323 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Carci 
Subject: Risk Calculations 

CONCLUSION: 
2 

Rev.: 0 
Date: 1/19/2011 

Sheet No. 7 of7 

3 The calculations in Tables 1 and 2 demonstrate that the 600-323 waste site meets the requirements for 
4 the hazard quotients and carcinogenic ( excess cancer) risk and RPDs, respectively, as identified in the 
s RDRIRA WP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The hazard quotients and carcinogenic 
6 (excess cancer) risk and RPD calculations are for use in the RSVP for this site. 
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Attachment 1. 60 0-323 on mnatory ampling Results (Metals). C fi s 

Sample Location HEISNumber Sample Date 
600-323 Surface Sample JIC2JO 11/03110 

Duplicate of JI C2JO JIC2JJ 11 /03/10 
600-323 TP3 JICMPI 11 /02/10 
600-323 TPI JICMP2 11/03/10 
600-323 TP4 JICMP3 11/03/10 
600-323 TP2 JJCMP4 I 1/03/10 

Equipment Blank JICMPO 11/02/10 

Sample Loutioo HEISNumber Sample Date 
600-323 Surface Samole JlC2JO 11/03/10 

Duplicate of JI C2JO JlC2JJ 11/03/10 
600-323 TP3 JlCMPI 11/02/10 
600-323 TPI JICMP2 11/03/10 
600-323 TP4 JJCMP3 11/03/10 
600-323 TP2 JICMP4 11/03/10 

Equipment Blank JlCMPO l 1/02/10 

Sample Location HEISNumber Sample Date 
600-323 Surface Sample JlC2JO 11/03/10 

Ouplicete of JI C2JO J!C2Jl 11/03/10 
600-323 TP3 JlCMPI 11/02/10 
600-323 TPI JlCMP2 11/03/10 

. 600-323 TP4 JICMP3 11/03/10 
600-323 TP2 JICMP4 11/03/10 

Equipment Blank JJCMPO 11/02/10 

Sample Location HEISNumber Sample Date 
600-323 Surface Sample JIC2JO 11/03/10 

Duolicate of JI C2JO JIC2Jl 11/03/10 
600-323 TP3 JlCMPl 11/02/10 
600-323 TPI JICMP2 11/03/10 
600-323 TP4 JlCMP3 l 1/03/10 
600-323 TP2 JICMP4 I 1/03/10 

&iuipment Blank JJCMPO 11/02/10 
Acronyms and notes apply to all of the tables m this attachment. 
Gray cells Indicate not applicable. 

ml!lkl! 
13400 
12100 
6870 
9160 
5590 
9770 
160 

ml(ike 
34.0 
28.4 
3.1 

24.6 
7.0 
6.8 

0.95 

m!!/k2 
20.4 
17.2 
14.1 
16.5 
11.5 
19.5 
0.21 

m!!/ke: 
0.018 
0.015 

0.0055 
0.0065 
0.011 

0.0063 
0.0055 

Nole: Data qualified wilh B, C, and/or J are considered acceptable values. 

B = blank contamination (organic constituents)= Estimated (inorganic) 
C = analyted detected in both sample and associated blank 
HE!S=Hanford Environmental Infonnation System 
J = estimated 
L = -sedal dilution indicates physical and chemical interferences 
M = sample precision not met 

Aluminum Antimonv 
0 POL m2/k2 0 

1.5 0.38 UJ 
1.6 0.39 UJ 
1.5 0.36 u 

L 1.6 0.40 u 
L 1.6 0.39 u 
L 1.8 0.45 u 

1.5 0.37 u 

Boron Cadmium 
Q PQL mg/ki: Q 
J 0.98 0.098 B 

MJ 1.0 0.14 BM 
0.94 0.076 BM 
1.0 0.093 B 

MN 1.0 0.094 B 
1.2 0.079 B 

u 0.95 0.040 u 

COPDU Iron 
0 POL m!!lkl! 0 
L 0.22 8360 
L 0.22 7990 

0.21 16600 
L 0.23 16200 L 
L 0.22 11800 L 
L 0.26 19700 L 
u 0.21 239 

Mercury Molybdenum 
0 POL ml!/ke: 0 

BMN 0.0063 I.I BJ 
B 0.0055 0.70 BMNJ 
u 0,0055 0.25 u 
u 0.0065 0.41 B 
B 0.0062 0.27 UN 
u 0.0063 0.31 u 
u 0.0055 0.28 B 

N = recovery exceeds control limit 
PQL = practical quantitation limit 
Q = qualifier 
U • undetected 
X = more than 40% difference between 

columns 

POL 
0.38 
0.39 
0.36 
0.40 
0.39 
0.45 
0.37 

PQL 
0.041 
0.042 
0.039 
0.043 
0.042 
0.048 
0.040 

POL 
3.8 
3.9 
3.6 
4.0 
3.9 
4.5 
3.7 

POL 
0.26 
0.27 
0.25 
0.27 
0.27 
0.31 
0.25 

Arsenic 
ml!lkl! 0 

4.3 
3.8 
2.5 
3.6 
2.0 N 
3.6 

0.64 u 

Calcium 
m2/k2 Q 
17400 
13800 
4560 ] 

9150 JL 
4580 JLM 
9160 JL 
39.0 BJC 

Lead 
rul!/kl! 0 

5.2 
5.1 
3.3 
4.7 
3.3 
4.6 

0.44 B 

Nlckcl 
m!!lkl! 0 

9.0 
8.4 
11.2 
11.6 L -

8.5 LN 
14.1 L 
0.12 B 

Attaclunent 
Originator 
Checked 
Cale. No. 

Barium Bervllium 
POL ml!lkl! Q PQL ml!lkl! 0 POL 
0.66 549 ] 0.076 0.68 0.033 
0.68 418 JM 0.079 0.56 0.034 
0.63 71.0 ] 0.073 0.16 B 0.032 
0.70 199 Jl 0.080 0.32 oms 
0.68 15.5 M 0.o78 0.17 BN 0.034 
0.78 96.4 JL 0.090 0.23 B 0.039 
0.64 2.0 J 0.074 0.032 u 0.032 

Chromium Cobalt 
POL m!!lkl! 0 POL m!!lk11 0 POL 
14.1 7.0 ] 0.058 3.4 0.10 
14.6 7.1 NJ 0.060 4.2 0.10 
13.5 10.5 0.055 S.9 L 0.096 
14.9 10.5 L 0.061 6.5 0.11 
14.5 7.7 LN 0.060 4.6 N 0.10 
16.6 12,6 L 0.068 7.3 0.12 
13.7 0.11 B 0.056 0.097 UL 0.097 

Ma~nesium Man2anese 
POL ml!!kl! 0 POL ml!/kl! 0 POL 
0.27 2530 J 3.7 232 0.10 
0.28 2690 J 3.8 233 0.10 
0.26 4500 3.5 296 0.096 
0.29 4950 JL 3.9 314 L 0.11 
0.28 3670 JL 3.8 225 L 0.10 
0.32 6260 JL 4.4 357 L 0.12 
0.26 21.0 3.6 4.7 0.097 

Potassium Selenium 
POL m!!lkl! 0 POL ml!lke 0 PQL 
0.12 2620 40.9 2.2 0.86 
0.13 2590 42.4 1.3 0.89 
0.12 981 39.2 0.82 u 0.82 
0.13 1400 43.3 0.91 u 0.91 
0.13 761 42.2 0.88 .UN 0.88 
0.14 1430 48.3 1.0 u 1.0 
0.12 55.8 B 39.8 0.83 u 0.83 

Sheet No. l of3 G' 
Date 1/18/11 ~ 

0 
Date 1/18/11 

Rev. No. 0 



Sample Location HEISNumber 
600-323 Surface Samule JIC2JO 

Duplicate of J 1 C2JO JIC2Jl 
600-323 TP3 JICMPI 
600-323 TPI JICMP2 
600-323 TP4 JICMP3 
600-323 TP2 JICMP4 

Equipment Blank JJCMPO 

Sample Location HEISNumber 
600-323 Surface Sample JIC2JO 

Duplicate of JIC2JO JIC2JI 
600-323 TP3 JICMPI 
600-323 TPI JICMP2 

· 600-323 TP4 JJCMP3 
600-323 TP2 JICMP4 

Eouioment Blank JJCMPO 

• I ,__. 
0 

Attachment I. 600-323 Confirmatory Sampli112 Results (Metals). 
Silicon 

Sample Dnte m1:/k1: Q PQL 
11/03/10 409 LJ 2.1 
11 /03/10 216 LMJ · 2.2 
11/02/10 238 2.1 
11/03/10 974 L 2.2 
11/03/10 143 LM 2.2 
11/03/10 1340 L 2.5 
11/02/10 118 1.9 

TPH - diesel ranite 
Sample Date ue/ke Q PQL 

11/03/10 50000 770 
11/03/10 44000 710 
11/02/10 2600 J 680 
11/03/10 6100 770 
11/03/10 2000 J 800 
11/03/10 1600 J 790 
11/02/10 --~.;;r.t: ,?.;.: . r•;t . :-. (; -~::•~-?~;.~;:,-:: ··-· 

Silver 
m!!/ke 0 PQL 
0.16 u 0.16 
0.17 UN 0.17 
0.15 u 0.15 
0.17 u 0.17 
0.16 u 0.16 
0.19 u 0.19 
0.16 u 0.16 

TPH - motor oil 
uc,/ke Q PQL 
68000 1100 
62000 N 1000 
3500 J 990 
16000 1100 
3100 J 1200 
1900 J 1200 

._; h~.r_~:~: t~-" -.-. ;~~~i·;~:t; . ~Y+::~~·., f,.~-: 

Sodium 
m!!lke Q 
280 J 
239 MJ 
236 
331 
214 
267 
57.3 u 

Attachment 
Originator 
Checked 
Cale. No. 

Vanadium 
PQL mi:fkg 

58.8 24.S 
61.0 21.2 
56.4 37.1 
62.3 36.5 
60.7 27.7 
69.5 44.0 
57.3 0.21 

D. I. Rollosson 
T. E.Queen 

0600X-CA-V0099 

Q 

L 
L 
L 
B 

PQL mg/k1: 
0.094 21.8 
0.097 29.0 
0.090 33.5 
0.099 33.8 
0.097 21.0 
0.11 41.4 
0.091 I.I 

Sheet No. 
Date 
Date 

Rev. No. 

Zinc 
Q PQL 
LJ 0.40 

LMNJ 0.41 
0.38 

L 0.42 
LN 0.41 
L 0.47 

0.39 

2 of3 
1/19/11 
1/19/11 

0 
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HEIS Number 
Sample Date · 

Sample Location 
CONSTITUENT 

Acenae_hthene -····-. ·--··· 
Acenaphthykne___ ·-·-· ·····-·- ·"·-· ·- _____ 
Anthracene ~-----· .. --,-----·- ·-···--·-~---..... ·--~ .. ---·· ·------
Benzo(a)anthracene ...-

Be1g£{a2.0'.!ene _____ ·------···-·--·-
!!,enzo£9).fluqranthene 

Benz9.(ghi)p~rylene ··· ···-·-···-···-·-
Benz£(k_2!1uoranthene __________ ___ 

Chrysene ··--··· _ ·--·-•· · ··-- ·----- ___ 
!?.!91~[~,h]antluacene ... _ ... .. ....... ,_.,_ 
Fluoranthene 
Fluorene 

Jnde'22{_ I ,~3-cJl)J?Y!ene 

Naphthalene .............. ,_ .• ,.··-__ --···· 
Phenantlu·ene - ~-----•--••~•-•-•w••--.,•- - •-
Pvrene 

JlC2J0 
11/3/2010 

Surface Sample 
u2/k2 0 POL 

11 u 11 
10 u 10 
3.4 u 3.4 
4.6 J 3.6 
7.2 u 7.2 
43 X 4.7 
8.1 u 8.1 
5.9 JNX 4.4 
120 5.5 
12 UN 12 
15 u 15 
6.0 u 6.0 
14 UN 14 

110 14 
14 u 14 
14 u 14 

JlC2Jl 
11/3/2010 

Duplicate of JIC2J0 
u!!lk2 Q POL 

31 J IO 
9.4 u 9.4 
3.2 u 3.2 
3.3 u 3.3 
6.7 u 6.7 
50 4.4 
7.5 u 7.5 
9.8 JX 4.1 
170 5.1 
11 u 11 
87 X 14 
5.5 u 5.5 
13 u 13 

120 13 
13 u 13 
13 u 13 

J - - - -- ,-

JIC2MP1 J1CMP2 JlCMP3 
11/2/2010 11/3/2010 11/3/2010 

TP3 TPI TP4 
u.!!/kg Q PQL µg/kg Q PQL u!!lkg Q 
Polvcvclic Aromatic Hvdrocarbons PAID 

10 u 10 
9.1 u 9.1 
3.1 u 3.1 
3.2 u 3.2 
6.5 u 6.5 
4.2 u 4.2 
7.3 u 7.3 
4 u 4 

4.9 u 4.9 
11 u 11 
13 u 13 
5.3 u 5.3 
12 u 12 
12 u 12 
12 u 12 
12 u 12 

12 u 
II u 
3.6 u 
3.8 u 
7.6 u 
8.1 1 
8.5 u 
9.9 1 
62 
13 u 
15 u 
6.3 u 
14 u 
14 u 
14 u 
14 u 

Attachment 
Originator 
Checked 
Cale. No. 

12 12 u 
II 11 u 
3.6 3.6 u 
3.8 3.8 u 
7.6 7.5 u 
5.0 4.9 u 
8.5 8.5 u 
4.7 4.6 u 
5.7 8.4 1 
13 13 u 
15 15 u 
6.3 6.2 u 
14 14 u 
14 14 u 
14 14 u 
14 14 u 

D. I. Rollosson 
T. E . .Q_ueen 

0600X-CA-V0099 

JlCMP4 -
11/3/2010 

PQL µg/kg 

12 12 
11 IO 
3.6 3.5 
3.8 3.7 
7.5 18 
4.9 4.8 
8.5 8.3 
4.6 4.5 
5.7 5.6 
13 13 
15 15 
6.2 6.1 
14 14 
14 14 
14 14 
14 14 

Sheet No. 
Date 
Date 

Rev. No. 

TP2 
Q POL 

u 12 
u 10 
u 3.5 
u 3.7 

7.4 
u 4.8 
u 8.3 
u 4.5 
u 5.6 
u 13 
u 15 
u 6.1 
u 14 
u 14 
u 14 
u 14 

3 of3 
1/18/11 
1/18/11 
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Attachment to Waste Site Reclassification Form 2011-009 

CALCULATION COVER SHEET 

Project Title: 1 OO-IU-2/6 Field Remediation Job No.14655 

Area: 100-IU-6 

Discipline: Environmental *Calculation No: 0600X-CA-V0107 

Subject: 600-323 RESRAD Calculation Brief for Groundwater and River Protection 

Computer Program: _R_E_S_R_AD ______ _ Program No: Version 6.5 

The attached calculatlons 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 12] Preliminary 0 Superseded 0 Voided • 

0 
Cover - l pg 
Summary- 5 pg 
Attm. I - 19 pg 
Aum. 2 - 9pg 
Total - 34 a es 

SUMMARY OF REVISION 

Rev. 0 

WCH-DE-0IS (05/08/2007) *Obtain Cale. No. from Document Control and Form from Intranet 

Remaining Sites Verification Package for the 600-323, Bermed Area B-1 
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CALCULA T.ION SHEET 
Date: 2/17/11 Cale. No.: 0600X-CA-V0107 Rev.: 0 
Job No: 14655 Checked: M. W. Perrott Date: 2/17/11 

600-323 RESRAD Calculation Brief for Groundwater and River Protection 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 600-323 confirmatory sampling site. 
5 
6 GIVEN/REFERENCES: 
7 
8 I) A focused surface sample and duplicate were collected from an area of visible staining at the 
9 600-323 waste site (HEIS # JIC2JO & JIC2Jl). Selenium analyses of both samples 

10 exceeded the soil cleanup level for protection of the Columbia River of 1 mg/kg. The 
11 maximum of the two selenium analyses of 2.2 mg/kg was evaluated by site-specific 
12 RESidual RADioactivity (RESRAD) modeling for nomadionuclides as described in 
13 Appendix C of the Remedial Design Report/Remedial Action Work Plan for the JOO Area 
14 (RDR/RA WP). The focused samples represent an area of 900 m2 (9,690 ft2). A site-specific 
15 RESRAD evaluation was performed to predict the selenium concentrations in groundwater. 
16 Dilution and attenuation of selenium concentrations in groundwater as it flows from the area 
17 of the 600-323 waste site to the Columbia River was calculated using the U.S. Environmental 
18 Protection Agency (EPA) Soil Screening Guidance: User's Guide. 
19 2) Selenium analyses from the focused sampling area (HEIS # J1C2J0 & J1C2Jl) were obtained 
20 from the 600-323 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient 
21 and Carcinogenic Risk Calculations UCL Calculations, Cale. No. 0600X-CA-V0099, Rev. 0, 
22 Washington Closure Hanford, Richland, Washington. 
23 3) Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RA WP), 
24 DOF/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, 
25 Washington. 
26 3) RESidual RADioactivity (RESRAD) computer code, version 6.5, to calculate compliance 
27 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the 
28 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois. 
29 4) Formulas for calculation of dilution and attenuation in groundwater between the waste site 
30 and the Columbia River were obtained from the Soil Screening Guidance: User's Guide, 
31 OSWER 9355.4-23, July 1996, U.S. Environmental Protection Agency, Washington, D.C. 
32 5) Sample design from the Work Instruction for Confirmatory Sampling of the 600-323, Bermed 
33 Area, Work Instruction No. 0600X-WI-G0043, Rev. 0, Washington Closure Hanford, 
34 Richland, Washington. 
35 
36 SOLUTION: 
37 
38 1) As discussed in Section 3.6.9 of the RDR/RA WP, the residual concentrations of 
39 nomadionuclides in the soil are compared to the soil remedial action goals (RAGs) for 
40 Columbia River protection developed in Table B-6 of Appendix B of the RDR/RA WP. The 
41 river protection RAG is attained if the residual concentrations in soil are less than the 
42 Table B-6 RAGs and each sample data set meets the requirements of the WAC 173-340-
43 740(7)(e) (1996) three-part test. If this is not the case, a more detailed assessment using 
44 RESRAD or other appropriate methods (e.g., dilution-attenuation evaluations) is used to 
45 assess the potential of residual site soil contaminants to impact groundwater and the river. If 

Remaining Sites Verification Package for the 600-323, Bermed Area B-2 
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Washin CALCULATION SHEET 
Rev.: 0 
Date: 2/17/1 I 

Sub·ect: 600-323 RESRAD Calculation Brief for Groundwater and River Protection Sheet No. 2 of 5 

1 this assessment indicates that the residual contamination in the site soils will not impact 
2 groundwater or the river at concentrations above groundwater or surface water cleanup 
3 levels, then the groundwater and river protection RAGs have been attained. 
4 2) A site-specific RESRAD·evaluation was performed for the maximum selenium concentration 
5 at the 600-323 waste site focused sample location in an area of visible staining (HEIS # 
6 JI C2J0 & JI C2JI ). The area of influence of the samples for purposes of the RES RAD 
7 evaluation is 900 m2 (9,690 ft2

). Table 1 shows the waste site area dimensions and thickness 
8 of each soil horizon used in the RESRAD and dilution-attenuation calculations. Input factors 
9 for each run are shown in the "Summary" section of the RESRAD "Mixture Sums and Single 

10 Radionuclide Guidelines" printout in Attachment 1 to this Calculation Summary. 
11 

Table 1. Waste Site-Specific Parameters for RESRAD and 
Dilution-Attenuation Modeling 

Parameter Units Shallow Zone 

Contaminant-Specific Input Parameters 

Selenium Maximum Concentration mg/kg 2.2 

Selenium Kd Value ml/g 5 

Contaminated Z.One Dimensions 

Cover Depth m 0 

Area of Contaminated Zone (CZ) ml 900 

Length Parallel to Aquifer Row m 30 

Thickness ofVadose Z.One Horizons 

Thickness: Contaminated Zone m 1.0 

Thickness: Unsaturated Zone m 12.0 

Distance from the Waste Site to the Columbia River 

Saturated Zone Groundwater Row Distance m 1,025 

12 
13 3) The year when the peak selenium concentration is predicted to occur in groundwater from the 
14 waste site was determined by a preliminary run. This year was then added for all horizons 
15 for the final RESRAD runs. For the water pathways, the peak year for selenium in 
16 groundwater is predicted to occur at year 487. 
17 
18 
19 METHODOLOGY: 
20 
21 1) Using the methodology described in Appendix C of the RDR/RA WP, RESRAD modeling 
22 was used to determine if residual soil concentrations of selenium are protective of 
23 groundwater. Runs of RESRAD version 6.5 were completed for the maximum selenium 
24 concentration in the 600-323 waste site confirmatory focused sampling activities using the 
25 uranium-238 isotope as a surrogate for selenium. RESRAD numerical output reports of 
26 selenium concentrations in soil and groundwater are presented in the Attachments to this 
27 calculation summary. 
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1 2) Methodology for modeling to protect the Columbia River is similar to that for modeling the 
2 protection of groundwater, with the groundwater concentration reduced by using a factor to 
3 account for dilution and attenuation as contaminants migrate through the groundwater to the 
4 river. Calculation of an appropriate dilution factor is accomplished using the formulas in the 
5 EPA Soil Screening Guidance: User's Guide. 
6 
7 The following Excel spreadsheet incorporates the formulas for calculation of the dilution factor 
8 to account for dilution and attenuation as contaminants migrate through the groundwater to the 
9 river: 

10 
Table 2. Excel Calculation of Dilution Factor for Protection of the Columbia River 

A B C I D I E I F I G I H 
I Apparent Mixing Zone Depth (d) is calculated per the EPA Soil Screening Guidance: User's Guide User's, 

11 
12 

2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Equation 12: 
Apparent Mixing Zone Depth (d) = (0.Ql 12*L,)"·' + d.(I - exp((-L*I)/(K*i*d.))) 

Variable Value Descriotion 
L 1025 m, Distance to the Columbia River 
d, IO m, Aquifer Thickness 
I 0 .07992 m/yr, Infiltration Rate, from I = (1-Ce((l-Cr)Pr + Irr 

Ce 0.91 Evapotranspiration Coefficient 
Cr 0.2 Runoff Coefficient 
Pr 0.16 m/yr, Precipitation 
Irr 0.76 m/yr, Irrigation 
K 5530 m/yr, Aquifer Hydraulic Conductivity 
i 0.00125 m/m, Hydraulic Gradient 

Calculation of Dilution Factor per the EPA Soil Screenin/l Guidance: User's Guide User's, Eouation 11. 
Dilution Factor, D = I + (K*i*d/l*L) 

Variable Value Descrintion 
K 5530 m/yr, Aquifer Hydraulic Conductivity 
i 0.00125 m/m, Hvdraulic Gradient 
d 115.4 m, Apparent Mixing Zone Depth (see formula below) 
I 0.07992 m/yr, Infiltration Rate, from I= (1-Ce((l-Cr)Pr + Irr 
L 1025 m, Distance to the Columbia River 

Apparent Mixing Zone Depth (d) = E26=((0.0112*B4*B4)"0.5)+{B5*(1-EXP((-B4)*(B6)/(Bl 1 *B12*B5))) 
Dilution Factor (D) = E27 = l+((BJ7*B18*B19)/(B20*B21)) 

Apparent Mixing Zone Depth (d) = I I 15.4 Im 
Dilution Factor (D) = I 10.7 I 

13 RESULTS: 
14 
15 1) Groundwater Protection 
16 The selenium concentrations in groundwater at different time intervals for 1,000 years were 
17 calculated by the RESRAD model using uranium-238 as a radionuclide surrogate for selenium. 
18 RESRAD output is presented in Attachment 2 and summarized in Table 3. Selenium is predicted 
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l to reach groundwater within the 1,000 years of the RESRAD model evaluation and is predicted 
2 to peak at year 487 at a maximum groundwater concentration of 28.7 ug/L, which 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 

Table 3. Predicted Groundwater (Well Water/Drinking Water) Concentration at 600-323 

Contaminant 
RESRAD Groundwater Concentrations in ug/L at Each Time Interval (yr) RAG, 

Run 
0 I I I 3 I 10 I 30 I 100 I 487 1000 

ug/L 

Selenium 600-323 0 I 0 I 0 I 0 I 0 I 0 I 28.7 0.17 so • 
• Based on the maximum contaminant level (MCL) for selenium from 40 CFR 141, as discussed in Appendix B, Table B-2, of the 

6 
7 

100 Area RDR/RAWP. 

8 2) Columbia River Protection 
9 Predicted selenium concentrations in groundwater at the Columbia River were calculated by 

10 dividing the predicted groundwater concentrations at the 600-323 waste site in Table 3 by the 
11 dilution factor of 10.7 determined in Table 2. Results are summarized in Table 4. Due to 
12 dilution and attenuation, selenium is predicted to reach the river at a maximum groundwater 
13 concentration of2.7 ug/L, which is less than the remedial action goal (RAG) of 5.0 ug/L per 
14 Table B-3 of Appendix B of the RDR/RA WP. 
15 

Table 4. Predicted Groundwater Concentration at the Columbia River Based on 
Dilution and Attenuation of Groundwater from 600-323 

Contaminant 
RESRAD Groundwater Concentrations in ug/L al Each Time Interval (yr) RAG, 

Run 
0 I I I 3 I 10 I 30 I 100 I 487 1000 

Selenium 600-323 0 I 0 I 0 I 0 I 0 I 0 I 2.7 0.016 

• Based on the surface waler ambient water quality criteria (AWQC) for selenium from 40 CFR 131.36, as discussed in 

16 
17 

Aooendix B, Table B-3, of the 100 Area RDR/RAWP. 

18 CONCLUSIONS: 
19 
20 • Maximum selenium concentrations in the soil at the 600-323 waste site are predicted to be 
21 protective of groundwater and the Columbia River for 1,000 years based upon RESRAD 

ug/L 

s.o• 

22 vadose zone modeling and evaluation of dilution-attenuation in the saturated zone using the 
23 formulas in the EPA Soil Screening Guidance: User's Guide. 
24 
25 • The selenium concentrations in groundwater at different time intervals to 1,000 years as 
26 calculated by the RESRAD model using uranium-238 as a surrogate are summarized in 
27 Table 3. Selenium concentrations in groundwater are predicted to peak at year 487 at a 
28 maximum concentration of 28. 7 ug/L, which is less than the groundwater cleanup RAG of 
29 50 ug/L per Table B-2 of Appendix B of the RDR/RA WP. 
30 
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l • Selenium concentrations in groundwater at the Columbia River were calculated by dividing 
2 the predicted groundwater concentrations at the 600-323 waste site in Table 3 by the dilution 
3 factor determined in Table 2. Results are summarized in Table 4. Due to dilution and 
4 attenuation, selenium is predicted to reach the river at a maximum concentration of 2.7 ug/L, 
5 which is less than the surface water cleanup RAG of 5.0 ug/L per Table B-3 of Appendix B 
6 oftheRDR/RAWP. 
7 
8 
9 ATTACHMENTS: 

10 
11 I . RESRAD Output: 600-323 Selenium Groundwater and River Protection - Mixture Sums and 
12 Single Radionuclide Guidelines (19 pages) 
13 2. RESRAD Output: 600-323 323 Selenium Groundwater and River Protection - Concentration 
14 of Radionuclides, (9 pages) 
15 
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ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 
SU11111ary: 600-323 Selenium Groundwater and Columbia River Protection 
Fi le C :\RESRAD_FAMIL Y\RESRAD\6.5\USERFILES\600·323_SELENIUM.RAD 

Table of Contents 
AAAAAAAAAAAAAAAAA 

Part I: Mixture Sums and Single Radionucl ide Guidelines 
iii iii ii i ff ii iii iii iii iii iii iii ii f ii Iii iii iii iii iii iii i 

Dose Conversion Factor (and Related) Parameter Summary... 2 
Site-Specific Parameter Surrnary .•••••••••••••..•••• • •••.• 4 
surnnary of Pathway Selections • • • • • • • • • • • • . • • . • • • • • • • • • • • • 8 
Contaminated Zone and Total Dose Summary • • • • • • • • • • • • • • • • • 9 
Total Dose Components 

Time = O.OOOE+OO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 10 
Time = 1.DOOE+OO • • • • • • • • • •• • • • • • • • • • . • . • . • . . • • • . • • • • 11 
Time = 3.000E+OO • • • • • • • • • • • • • • • • • • • • . • . • • • • . • • . • • • • • 12 
Time = 1.000E+Ol • • • • • • • • • • • • • • • • • • • . • • . • . • • • • • • . • • • • 13 
Time = 3.000E+01 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 14 
Time = 1.000E+02 • • • • • • • • • . . • • • • • • • • . • • . • • • • • • • • • . • • • 15 
Time = 4.870E+02 • • • •• • • •• . . • • • . • •• • . . ••••• ••• • • • • • • • 16 
Time= 1.000E+03 • • ••• • ••• • • • •• • • •• • • • • •• •• •• • • •• • • •• 17 

Dose/Source Ratios Sunmed Over All Pathways •••••••••••••• 18 
Single Radionuclide Soil Guidelines • • • • • • • • • • • • • • • • • • • • • • 18 
Dose Per Nuclide SU11111ed Over All Pathways • • • • . • • • • • • • • • • • 19 
Soil Concentration Per Nuclide . . • • • • . •• • • . • •• . • •• . • •• . • . • 19 
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ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit• 180 days 02/16/2011 07:12 Page 2 
surrmary 600·323 Selenium Groundwater and Colurbia River Protection 
File C: \RESRAD _F AMIL Y\RESRAD\6. 5\USERFI LES\600-323_SELENIUM .RAD 

Dose Conversion Factor (and Related) Parameter Summary 
Dose Library: FGR 12 & FGR 11 

O ' Current ' Base ' Parameter 
Menu ' Parameter Value# ' Case* Name 
AiillllllAAiillllllllllllAlllllliO.iiiillAAAiiiiiliilliiliAilAAiliiiiililAAAAAAAAAiiAAAAllilililAillliiAiliiAiiiiAiilllliiiiiiiiiiAiiiiiiiiiiiiiiiiiiiillAiilliiiiiiiiiiii.Aiiiiiiiiii 
A-1 ' OCF's for external ground radiation, (mrem/yr)l(pCi/g) 
A·l ' At-218 (Source: FGR 12) ' 5.847E-D3 ' 5.847E·03' DCF1( 1) 
A- 1 1 Bi-210 (Source: FGR 12) ' 3 . 606E·03 1 3 .606E·03' OCF1 C 2) 
A-1 ' Bi-214 (Source: FGR 12) ' 9.808E+OO ' 9 .808E+OO 1 DCFl( 3) 
A- 1 1 Pa-234 (Source: FGR 12) l 1.155E+01 1 1.155E+01 1 OCF1( 4) 
A-1 ' Pa- 234m (Source: FGR 12) ' 8.967E-02 ' 8.967E-02 1 DCF1( 5) 
A-1 1 Pb-210 (Source: FGR 12) ' 2.447E- 03 1 2.447E-03 1 DCF1 C 6) 
A-1 ' Pb-214 (Source: FGR 12) J 1 . 341E+OO ' 1.341E+OO ' DCF1( 7) 
A-1 ' Po-210 (Source: FGR 12) ' 5.231E-05 1 5 .231E-05 1 DCF1 ( 6) 
A-1 1 Po-214 (Source: FGR 12) ' 5. 136E-04 1 5.138E-04 1 DCFl( 9) 
A-1 ' Po-218 (Source: FGR 12) 1 5.642E-05 1 5.642E-05 ' DCF1( 10) 
A-1 ' Ra-226 ( Source: FGR 12) ' 3. 176E-02 ' 3.176E-02 ' DCF1( 11 J 
A- 1 ' Rn-222 (Source: FGR 12) ' 2.354E-03' 2.354E-03 ' DCF1( 12) 
A-1 ' Th-230 (Source: FGR 12 ) l 1.209E-03' 1.209E-03 ' DCF1( 13) 
A-1 • Th-234 (Source: FGR 12) ' 2.410E-02 ' 2.410E-02 ' OCF1( 14) 
A-1 ' Tl-210 (Source: no data) ' 0.000E+OO 1 ·2.000E+OO' DCF1( 15) 
A-1 1 U- 234 (Source: FGR 12) ' 4.017E·04 1 4. 017E·04 ' OCF1( 16) 
A-1 ' U- 238 (Source: FGR 12) ' 1.031E·04 ' 1.031E·04 ' DCF1( 17) 

B-1 ' Dose conversion factors for i nha lat ion, mrem/pCi: 
B-1 ' Pb-210+0 '2.320E-02' 1.360E-02 ' DCF2( 1) 
B-1 ' Ra-226+0 'B.594E-03' 6.SBOE-03 ' DCF2( 2) 
B-1 ' Th-230 ' 3.260E-01 1 3.260E-01 ' DCF2( 3) 
B-1 ' U-234 ' 1.320E-01 J 1.320E-01 ' DCF2( 4) 
B-1 ' U-238 ' 1.180E-01 ' 1.160E-01 'DCF2( 5) 
B-1 ' U-238+0 ' 1.180E-01 J 1. 160E-D1 ' 0CF2( 6) 

D- 1 1 Dose conversion factors for ingestion, mrem/pCi: 
0-1 ' Pb-210+0 ' 7.276E·03 ' 5.370E-03' DCF3( 1) 
D-1 ' Ra-226+0 l 1.321E·03' 1.320E-03 , DCF3( 2) 
D-1 J Th - 230 > 5.480E-04' 5.480E-04 ' DCF3( 3) 
D-1 ' U-234 ' 2.630E-04 3 2.830E·04 ' DCF3( 4) 
D-1 • U-238 ' 2 . SSOE-04 ' 2.SSOE-04 ' DCF3( 5) 
D-1 ' U-238+0 l 2.687E-Q4 l 2.SSOE-04 ' DCF3( 6) 

o-34 ' Food transfer factors: 
D-34 l Pb- 210+0 plant/soil concentration ratio, dimensionless 1 1.000E-02' 1.000E-02 ' RTF( 1, 1) 
D-34 ' Pb-210+0 beef/l ivestock·intake ratio, (pCi/kg)l(pCi /d) '8.000E-04' 8.000E-04 ' RTF( 1,2) 
D-34 ' Pb-210+0 mi Lk/l i vestock· intake ratio, (pCi/L)/(pCi/d) '3.000E-04 1 3.000E-04 ' RTF( 1,3) 
D-34 1 

0·34 ' Ra-226+0 plant/soil concentration ratio, dimensionless '4.000E-02' 4 . 000E-02' RTF( 2, 1 J 
0·34' Ra·226+0 beef/livestock-intake ratio, (pCi/kg)l(pCi/d) ' 1 .OOOE-03 ' 1.000E·03 l RTF( 2,2) 
0·34' Ra-226+0 milk/livestock· intake ratio, CpCi/L)/(pCi/d) ' 1. 000E-03 l 1.000E-03 ' RTF( 2,3) 
D-34 ' 
D-34' Th-230 plant/soil concentration ratio, dimensionless l 1.000E-03 ' 1.DOOE-03 ' RTF ( 3, 1) 
D-34 l Th-230 beef/livestock-intake ratio, CpCi/kg)l(pCi/d) , 1.000E-04 ' 1.000E-04 ' RTF( 3,2) 
D-34' Th-230 milk/livestock-intake ratio, CpCi/Ll/(pCi/d) > 5.000E-06' 5 .OOOE-06 ' RTF( 3,3) 
0·34 l 
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ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 3 
Sl.fflTlary 600-323 Selenium Groundwater and ColUJ1bia Ri ver Protection 
Fi le C: \RESRAD _FAM! L Y\RESRAD\6. 5\USERF I LES\600·323_SELEN I UM.RAD 

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

O ' Current ' Base ' Parameter 
Menu ' Parameter Value# ' Case* Name 
iiiiiiiiiiAiiiiiiiiiiiiiiiii!.iiiiiiiiAAiiiiiiiOi.iiiiiiiiii.lliiiiiiiiiiiiiiiiAA.llliAiiUiiiiiOliiiiiiiiiiUiiUiiUJIUUllllUli.AAiiiiAiiiiAiiiiAAAAAiiAiliiAMiiAiiiiiWIU 
D-34' U·234 plant/soil concentration ratio, dimensionless ' 2.SOOE·03 • 2.500E·03' RTF( 4, 1) 
D·34 ' U-234 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 3.400E-04 ' 3.400E -04 ' RTF( 4,2) 
0-34' U·234 milk/livestock-intake ratio, CpCi/L)/(pCi/d) ' 6,000E-04 1 6.000E·04' RTF( 4,3) 
0·34 ' 
0-34 ' 
0•34 I 

0-34 ' 
0-34 ' 
0-34 1 

0·34 ' 
0•34 I 

U·238 
U-238 
U· 238 

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

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, CpCi/kg)/(pCi/dl 
mi lk/livestock-intake ratio, CpCi/Ll/(pCi /d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi /kg)/(pCi/dl 
milk/livestock-intake ratio, CpCi/Ll/(pCi/d) 

0·5 ' Bioaccumulat i on factors, fresh water, L/kg: 
O·S ' Pb-210+0 f ish 
D-5 ' Pb-210+0 crustacea and mollusks 
0-5 ' 
0· 5 ' Ra·226+0 
o-5 • Ra-226+0 
0•5 I 

D-5 • Th-230 
0·5 ' Th-230 
0·5 ' 
0· 5 • U- 234 
o-s • u-234 
0-5 ' 
D-5 ' U-238 
0-5 ' U-238 
D-5 ' 

fish 
crustacea and mollusks 

f ish 
crustacea and mollusks 

fish 
crustacea and mollusks 

f i sh 
crustacea and mollusks 

'2.500E-03 1 2 . 500E· 03' RTF( 5,1) 
'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 1 3.400E·04 ' RTF( 6,2) 
'6.000E-04' 6 . 000E-04' RTF( 6,3) 

1 3.000E+02 ' 3.000E+02 ' BIOFAC( 
' 1.000E+02' 1. 000E+02 1 BIOFAC( 

1, 1) 
1,2) 

' 5.000E+01 ' 5.000E+01 ' BIOFAC( 2, 1) 
1 2.500E+02' 2 . 500E+02 1 BIDFAC( 2,2) 

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

' 1.000E+01 ' 1.000E+01' BIOFAC( 
'6.000E+01 1 6.000E+01' BIOFAC( 

4,1) 
4 , 2) 

1 1.000E+01 1 1.000E+01 ' BIOFAC( 5,1) 
' 6.000E+01 1 6.000E+01 1 BIOFAC( 5,2) 

0- 5 ' U- 238+D fish ' 1.000E+01 1 1.000E+01 1 BIOFAC( 6, 1) 
D-5 ' U- 238+D , crustacea and mollusks '6.000E+01' 6.000E+01 1 BIOFAC( 6,2) 
Ii!! III 111 ! iii 111 ! 11 l l ! I I Ill I I I I I I I!!! I I 11 I I I 111 ii Ii 1111 ! ! Ii 11 ! iii iii iii ii ii ii i"ii iii ii Iii i III Iii iii i ii iii i 
#For OCF1(xxx) only, factors are for inf i nite depth & area. See ETFG table in Ground Pathway of Detailed Report . 
*Base Case means Default.Lib w/o Associate Nuclide contributions. 
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ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 4 
Sunmary: 600-323 Selenium Groundwater and Colunbia River Protection 
File C:\RESRAO_FAMILY\RESRA0\6.5\USERFILES\600-323_SELENIUM.RAO 

Site-specific Parameter SU11Tiary 
o ' User ' Used by RESRAD ' Parameter 
Menu• Parameter Input ' Default ' (If different from user input) ' Name 
iiiiiiiiAAUiiiiiiilliiiiiiAiiiiiiili\AiiiiMiiiiilAAi\AiiiiiiAAiiiii\iiiiAiiiiiliiiiiiililiiAAiiiiiiiiiiiiiiiiiiilAAUUiiiiAii.iiililAili\AlliiAlliiAliAAiiilAilAiiiiiiiiiiiiiiAi\iiiiiiiiiiiiAiiiliiiiiiiiiiiiiiAiliiiiA 
R011 'Area of contaminated zone (m**2) ' 9.000E+02' 1.000E+04' 'AREA 
R011' Thickness of contaminated zone (m) ' 1.000E+OO' 2.000E+OO' ' THICKO 
R011' Fraction of contamination that is submerged ' O.OOOE+OO' O.OOOE+OO' ' SUBHFRACT 
R011' Length parallel to aquifer flow Cm) ' 3.00DE+D1 ' 1.DDDE+02' ' LCZPAQ 
R011 • Basic radiation dose limit (mrem/yr) ' 1.500E+01 '3.000E+01 ' ' BROL 
R011' Time since placement of material (yr) 'O.OOOE+OO' O.OOOE+OO' ' Tl 
R011 ' Times for calculations (yr) ' 1.000E+OO' 1.000E+OO' ' T( 2) 
R011 ' Times for calculations {yr) ' 3.000E+OO' 3.000E-tOO' ' T( 3) 
R011 ' Times for calculations Cyr) ' 1.000E+01 ' 1.000E+01 ' 'T( 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) ' 4.870E+02' 3.000E+02' ' TC 7) 
R011 1 Times for calculations (yr) ' 1.000E+03' 1.000E+03' ' TC 8) 
R011' Times for calculations (yr) ' not used 'O.OOOE+OO' ' T( 9) 
R011 ' Times for calculations (yr) ' not used ' O.OOOE+OO ' ' TC10) 

RD12 ' Initial principal radionuclide (pCi/g): U-238 ' 2. 200E+OO ' O.OOOE+OO' ' S1(5) 
R012 ' Concentration in groundwater CpCi/Ll: U·238 'not used 'O.OOOE+OO' ' \11{ 5) 

R013' Cover depth Cm) ' O.OOOE+OO ' O.ODDE+OO' ' COVERO 
R013' Density of cover material (g/cm**3) ' not used ' 1.SODE+OO' 'OENSCV 
R013' cover depth erosion rate (m/yr) ' not used ' 1.000E·03' ' VCV 
R013' Density of contaminated zone Cg/cm**3) ' 1.600E+OO ' 1.SOOE+OO ' ' DENSCZ 
R013' Contaminated zone erosion rate (m/yr) ' 0. OOOE+OO 1 1.000E·03 ' J vcz 
R013' Contaminated zone total porosity ' 4.000E·01 '4.000E-01 J ' TPCZ 
R013' Contaminated zone field capacity J 1.500E·01 1 2.000E-01 I J FCCZ 
R013' Contaminated zone hydraulic conductivity Cm/yr) '2.500E+02 1 1.000E+01 J ' HCCZ 
R013' contaminated zone b parameter ' 4. OSOE+OO ' 5.300E+OO ' ' BCZ 
RD13 ' Average amual wind speed Cm/sec) '3.4DDE+DO' 2.000E+OO' 'WIND 
R013' Humidity in air {g/m**3) ' not used '8.000E+OO' J HUMID 
RD13' Evapotranspiration coefficient ' 9.100E·01 '5.000E-01 J ' EVAPTR 
RD13' Precipitation Cm/yr) ' 1.600E-01 ' 1.DDOE+OO ' ' PRECIP 
RD13 ' Irrigation (m/yr) ' 7.600E-01 '2.00DE-01 ' ' RI 
R013' Irrigation mode ' overhead ' overhead ' 

, !DITCH 
R013' Runoff coefficient ' 2.000E·01 '2.0DDE·01 ' I RUNOFF 
RD13' \latershed area for nearby stream or pond Cm**2) J 1.DODE+06 ' 1.00DE+06 ' 'IIAREA 
RD13' Accuracy for water/soil computations ' 1.000E-03' 1.000E·03 ' ' EPS 

RD14 ' Density of saturated zone (g/cm**3) ' 1.600E+OO ' 1.SOOE+OO ' 1 DENSAQ 
RD14 ' Saturated zone total porosity ' 4.000E-01 '4.000E·01 ' ' TPSZ 
RD14 ' Saturated zone effective porosity ' 2.500E-01 ' 2.000E-01 ' 'EPSZ 
RD14 ' Saturated zone field capacity ' 1.5DDE·01 ' 2.000E-01 ' , FCSZ 
RD14 ' Saturated zone hydraulic conductivity (m/yr) ' 5.530E+03' 1.00DE+02 ' l HCSZ 
RD14 ' Saturated zone hydraulic gradient ' 1.250E·D3 ' 2.DDDE-02 ' ' HGIIT 
RD14 ' Saturated zone b parameter 1 not used '5.3DDE+OO' ' BSZ 
R014 ' \later table drop rate (m/yr) 1 0. OOOE+OO ' 1.000E-03 1 J Viii 

R014 ' \lell pump intake depth Cm below water table) ' 4. 60DE+OO ' 1.000E+01 , ' DIIIB\IT 
R014 ' Model: Nondispersion (ND) or Mass-Balance (MB) 1 ND 'ND ' MODEL 
R014 ' lie!! pumping rate Cm"*3/yr) 'not used '2.SDOE+02' ' U\I 
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Attachment to Waste Site Reclassification Form 2011-009 Rev.0 

ATTACHMENT I 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 5 
Sunmary 600-323 Seleniun Groundwater and Columbia River Protection 
Fi le C: \RESRAO_FAMILY\RESRAD\6.5\USERF I LES\600-323_SELENIUM . RAD 

Site-Specific Parameter Sunmary (continued) 
O I User 1 1 Used by RESRAD I Parameter 

Menu I Parameter Input ' Default ' (If different from user input) ' Name 
iiiiiiliiiAiiiiAii.iiiiiiAiiiiiiiiiiiiiiiiiiAAiiAAliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAAiliiAAilAiiiiiiiiiWlAAiUAiliiiilii\AiiliAiiii.AAAiliiiiiiiiliiiliiiilAAJiiiAiliiiiiiiiiiiiiiAill.tW,iiiiiiilAiiAiliiliii 
R015 ' Nunber of unsaturated zone strata 1 1 ' 1 ' NS 
R015' Unsat. zone 1, thickness (m) ' 1.200E+01 ' 4.000E+OO • ' H(1) 
R015' Unsat. zone 1, soil density (g/cm**3) 1 1 .600E+D0' 1.500E+OO' 1 DENSUZ(1) 
R015' Unsat. zone 1, total porosity ' 4 . 000E-01 ' 4.000E-01 • ' TPUZ(1l 
R015 ' Unsat. zone 1, effective porosity ' 1.500E·01 ' 2.000E-01 ' ' EPUZ(1l 
R015' Unsat. zone 1, field capacity ' 2.500E·01' 2.000E-01 1 ' FCUZ(1) 
R015 'Unsat. zone 1, soil-specific b parameter ' 4.050E+OO' S.300E+OO' 1 BUZ(1) 
R015 'Unsat. zone 1, hydraulic conductivity (m/yr) ' 2.500E+02' 1.000E+01 ' ' HCUZ(1) 

RQ16 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016' 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 1 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 ' 

R016 ' 
R016 ' 
R016 ' 
R016 ' 
R016 • 
R016' 

Distribution coefficients for U-238 
Contaminated zone ( cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
solubility constant 

Distribution coefficients for daughter Pb-210 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
saturated zone Ccm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for daughter Ra-226 
Contamin.,ted zone {cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter Th-230 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/gl 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter U-234 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/gl 
Leach rate (/yr) 
Solubility constant 

R017' Inhalation rate (m**3/yr) 
R017' Mass loading for inhalation (g/m**3) 
R017 ' Exposure duration 
R017 • Shielding factor, inhalation 
R017 • Shielding factor, external ganma 
R017' Fraction of time spent indoors 

' S.OOOE+OO ' S.000E+01 ' 
' 5.000E+OO ' 5.000E+01 ' 
' 5.000E+OO ' 5.000E+01 ' 
' 0 . OOOE+OD ' 0. OODE+OO ' 
' O.OOOE+OO ' O.OOOE+OO ' 

' 1 . OOOE+02 ' 
' 1 • OOOE+02 ' 
' 1.000E+02' 
' 0. OOOE+OO ' 
' O.OOOE+OO 1 

1.000E+02 ' 
1.000E+02 ' 
1.000E+02 ' 
O.OOOE+OO ' 
0.000E+OO ' 

• 7.000E+01 • 7.000E+01 1 

• 7.000E+01 1 7.000E+01 • 
' 7.000E+01 1 7.000E+01 • 
I O.OOOE+OO I O.OOOE+OO I 

' O.OOOE+OO 1 0.000E+OO ' 

' 6.000E+04 ' 
' 6.000E+04 ' 
'6.000E+04' 
' 0.000E+OO ' 
I O.OOOE+OO I 

6.000E+04 ' 
6.000E+04 ' 
6.000E+04 ' 
O.OOOE+OO ' 
O.OOOE+OO ' 

' 5.000E+01 '5.000E+01 ' 
' 5.000E+01 ' 5.000E+01 ' 
' 5.000E+01 1 5.000E+01 ' 
' O. OOOE+OO ' O.OOOE+OO ' 
1 0. OOOE+OO ' 0. OOOE+OO 1 

, not used , 8.400E+03 1 
, not used , 1. 000E-04 ' , 3.000E+01 , 3.000E+01 , 
, not used ' 4.000E-01 ' , not used , 7.000E-01 J 

J not used , 5.000E·01 J 

Remaining Sites Verification Package for the 600-323, Bermed Area 

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 

' DCNUCC( 5) 
'OCNUCU( 5,1) 
' DCNUCS( 5) 
' ALEACH( 5) 
1 SOLUBK( 5) 

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

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

1 DCNUCC( 2) 
' DCNUCU( 2, 1) 
1 DCNUCS( 2) 
1 ALEACH( 2) 
1 SOLUBK( 2) 

' DCNUCC( 3) 
'DCNUCU( 3,1) 
'DCNUCS( 3) 
' ALEACH( 3) 
' SOLUBK( 3) 

' DCNUCC( 4) 
1 DCNUCU( 4,1) 
, · DCNUCS( 4) 
1 ALEACH( 4) 
1 SOLUBK( 4) 

1 JNHALR 
' MLINH 
I ED 
' SHF3 
' SHF1 
' FINO 
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Attachment to Waste Site Reclassification Form 2011-009 Rev.0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limit= 18D days 02/16/2011 07:12 Page 6 
SI.ITlllary 600-323 Selenium Groundwater and Columbia River Protection 
File C:\RESRAO_FAMILY\RESRAD\6.5\USERFILES\600-323_SELENIUM.RAD 

Site-Specific Parameter SU!Tlllary (continued) 
0 ' User ' ' Used by RESRAD I Parameter 

Menu ' Parameter Input ' Default ' ( If different from user input) ' Name 
AiiAAAAiiiiiiiiiiiiiiiiiiilililililliilliililiiiiiiAAiiiiAAiiiiAilAAiliiiiUUililUiiilU.Uiliiilllililil.AiliiiiAiiAiiii.AAiiiiiiiiJIAiiAAiiiiiiiiiiiiiiiiiiiiiiiiii.ii.ii.iiiiA.ii.ii.iiAA.ii.iiiiAiUiAAiiiiiiiiilil.iiilililiiiiii 
R017' Fraction of time spent outdoors (on site) ' not used '2.SOOE-01 ' ' FOTD 
R017' Shape factor flag, external gamma ' not used ' 1.000E+OO' >0 shows circular AREA. ' FS 
R017' Radii of shape factor array (used if FS = -1): 
R017' outer annular radius (ml, ring 1: 
R017 ' outer annular radius Cm}, ring 2: 
R017 ' Outer annular radius (m}, ring 3: 
R017 ' Outer annular radius Cm>, ring 4: 
R017' Outer annular radius Cm}, ring 5: 
R017' Outer annular radius Cm}, ring 6: 
R017 ' Outer annular radius (m}, ring 7: 
R017 • Outer annular radius (ml, ring 8: 
R017 ' Outer annular radius Cm>, ring 9: 
R017 ' Outer annular radius (ml, ring 10: 
R017' Outer annular radius (m), ring 11: 
R017' Outer annular radius Cm), ring 12: 

R017 ' 
R017' 
R017 ' 
R017' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017 ' 
R017' 
R017 ' 
R017 ' 
R017' 

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 

' not used 
' not used 
' not used 
• not used 
• not used 
1 not used 
1 not used 
' not used 
' not used 
'not used 
1 not used 
'not used 

' not used 
• not used 
'not used 
, not used 
1 not used 
3 not used 
J not used 
, not used 
1 not used 
' not used 
1 not used 
J not used 

' 5.000E+01 ' 
' 7.071E+01 ' 
'O.OOOE+OO' 
• O.OOOE+OO' 
' 0. OOOE+OO ' 
' O.OOOE+OO ' 
' 0. OOOE+OO ' 
' O.OOOE+OO 1 

' O.OOOE+OO 1 

' 0 _ OOOE+OO ' 
' O.OOOE+OO ' 
' O.OOOE+OO' 

J 1 .OOOE+OO ' 
' 2. 732E-01 J 

'O.OOOE+OO' 
1 O.OOOE+OO' 
' O.DOOE+OO' 
' O.OOOE+OO' 
' O.OOOE+OO • 
' O. OOOE+OO ' 
'D.OOOE+OO' 
' O.OOOE+OO • 
' O.OOOE+OO' 
' O.OOOE+OO' 

R018' 
R018 ' 
R018 ' 
R018 ' 
R018 ' 
R018' 
R018 ' 
R018' 
R018 ' 
R018 ' 
R018 ' 
R018 1 

R018 ' 
R018 ' 
R018 ' 
R018 ' 

Fruits, vegetables and grain consunption 
Leafy vegetable consumption (kg/yr) 
Milk consumption CL/yr) 
Meat and poultry consumption (kg/yr) 
Fish consumption (kg/yr) 
Other seafood consl.Jlll)tion (kg/yr) 
Soil ingestion rate Cg/yr) 

(kg/yr) ' not used ' 1.600E+02 ' 
' not used • 1.400E+01 ' 
' not used ' 9. 200E+01 ' 
1 not used ' 6.300E+01 ' 
' not used ' 5.400E+OO' 
' not used ' 9.000E-01 ' 
'not used ' 3.650E+01 ' 
' 7.300E+02' 5.100E+02' Drinking water intake CL/yr} 

Contamination fraction of drinking water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irrigation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
contamination fraction of meat 
Contamination fraction of milk 

R019 1 L vestock fodder intake for meat (kg/day) 
R019' L vestock fodder intake for milk (kg/day) 
R019' L vestock water intake for meat CL/day) 

' 1.000E+OO' 1.000E+OO' 
' not 
' not 
1 not 
'not 
1 not 
'not 
'not 

used 
used 
used 
used 
used 
used 
used 

' 1 .OOOE+OO ' 
' 1.000E+OO • 
' 1.000E+OO' 
' 5.000E-01 ' 
'·1 
'-1 
'-1 

1 not used '6.800E+01 ' 
1 not used ' 5.500E+01 ' 
' not used ' 5.000E+01 ' 

Remaining Sites Verification Package for the 600-323, Bermed Area 

' RAO SHAPE( 1) 
1 RAO-SHAPE( 2) 
' RAO-SHAPE( 3) 
' RAO=SHAPE( 4) 
1 RAO SHAPE( 5) 
' RAO-SHAPE( 6) 
1 RAO-SHAPE( 7) 
' RAO-SHAPE( 8) 
1 RAD-SHAPE( 9) 
' RAD-SHAPE(10) 
' RAD-SHAPEC11) 
' RAD=SHAPE(12) 

1 FRACA( 1) 
' FRACA( 2) 
' FRACA( 3) 
' FRACA( 4) 
' FRACA( 5) 
' FRACA( 6) 
' FRACA( 7) 
' FRACA( 8) 
' FRACA( II) 
' FRACA(10) 
' FRACAC11) 
' FRACA(12) 

' DIET(1) 
' DIET(2) 
' DIET(3) 
' DIET(4) 
' DIETCS) 
'OIET(6) 
' SOIL 
' DIii 
I FOIi 
I FHHII 
' FLII 
1 FIRII 
' FR9 
' FPLANT 
' FMEAT 
' FMILK 

' LF!S 
' LF16 
' UJIS 
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Attachment to Waste Site Reclassification Form 2011-009 Rev.0 

ATTACHMENT 1 

1RESRAO, Version 6 . 5 T« Limit= 180 days 02/16/2011 07:12 Page 7 
Surmary 600-323 Selenium Groundwater and ColUJrbia River Protection 
Fi le C: \RESRAO_FAMI L Y\RESRAD\6. 5\USERF I LES\6D0-323_SELENI UM. RAD 

Site-Specific Parameter Sumnary (continued) 
O ' User ' Used by RESRAO ' Parameter 

Menu • Parameter Input ' Default • (If different from user input) ' Name 
AAAililAMAilililMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliibiiiiAiiiiiiiiMiilAiiiiiiiiiiiiiiiiiiiiAiiAiiiiiliiilililiiAAiiiliiiiiiiiiiiiiiiiAAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiAAiiiili.liiiAiiiiiiAiiiiiiAiiiilAiiiiiiAilll 
R019 • Livestock water intake for milk CL/day) • not used • 1.600E+02 ' 1 LWJ6 
R019 1 Livestock soil intake (kg/day) 1 not used 1 5 . 000E-01 • 1 LSI 
R019 • Mass loading for foliar deposition (g/m**3) ' not used ' 1.000E-04 • 'MLFO 
R019 ' Depth of soil mixing layer Cm) ' not used ' 1 .SOOE-01 ' ' DM 
R019 • Depth of roots Cm) • not used 1 9.000E-01 1 ' DROOT 
R019 • Drinking water fraction from ground water ' 1.000E+OO 1 1.000E+OO • • FGWDW 
R019 • Household water fraction from ground water • not used • 1. OOOE+OO • ' FGIIHH 
R019 • Livestock water fraction from ground water ' not used ' 1.000E+OO ' ' FGIILW 
R019 • Irrigation fraction from ground water ' not used ' 1.000E+OO • ' FGIIIR 

R19B • I/et weight crop yield for Non-Leafy (kg/m**2) 
R19B ' I/et weight crop yield for Leafy (kg/m**2) 
R19B ' Wet weight crop yield for Fodder Ckg/m**2) 
R19B ' Growing Season for Non-Leafy (years) 
R19B J Growing Season for Leafy (years) 
R19B • Growing Season for Fodder (years) 
R19B ' Translocation Factor for Non-Leafy 
R19B • Translocation Factor for Leafy 
R19B ' Translocation Factor for Fodder 
R198 ' Dry Foliar Interception Fraction for Non-Leafy 
R19B ' Dry Foliar Interception Fraction for Leafy 
R19B' Dry Foliar Interception Fraction for Fodder 
R198 ' I/et Foliar Interception Fraction for Non-Leafy 
R198 ' I/et Foliar Interception Fraction for Leafy 
R198 • I/et Foliar Interception Fraction for Fodder 
R19B ' \leathering Removal Constant for Vegetation 

C14 ' C-12 concentration in water Cg/cm**3) 
C14 ' C- 12 concentration in contaminated soil (g/g) 
C14 ' Fraction of vegetation carbon from soil 
C14 ' Fraction of vegetation carbon from air 
C14 ' C- 14 evasion layer thickness in soil Cm) 
C14 ' C- 14 evasion flux rate from soil (1/sec) 
C14 ' C- 12 evasion flux rate from soil (1/sec) 
C14 ' Fraction of grain in beef cattle feed 
C14 ' Fraction of grain in milk cow feed 

' not used 
3 not used 
1 not used 
' not used 
s not used 

' not used 
' not used 
1 not used 
' not used 
' not used 
' not used 
1 not used 
' not used 
1 not used 
' not used 
' not used 

' 7.000E-01 ' 
' 1 . 500E+OO ' 
' 1. 100E+OO ' 
' 1.700E-01 ' 
' 2.SOOE-01 ' 
' 8.000E·02 ' 
' 1.000E-01 ' 
' 1.000E+OO ' 
' 1. OOOE-+-00 1 

' 2.500E-01 ' 
' 2.500E-01 ' 
' 2.SOOE-01 ' 
' 2.500E-Ot ' 
' 2.SOOE-01 ' 
' 2.500E·01 ' 
' 2.000E+01 1 

' not used ' 2.000E-05 ' 
' not used ' 3.000E-02 ' 
' not used ' 2.000E-02 ' 
• not used • 9.BOOE-01 ' 
' not used ' 3.000E-01 • 
' not used ' 7.000E-07 ·, 
' not used ' 1.000E-10 ' 
' not used ' 8.000E-01 ' 
' not used ' 2.000E-01 ' 

STOR ' 
$TOR ' 
STOR ' 
STOR ' 
STOR ·' 
STOR ' 
STOR ' 
STOR ' 
STOR ' 
STOR ' 

Storage times of contaminated foodstuffs (days): ' 
Fruits, non-leafy vegetables, and grain ' 1.400E+01 ' 1.400E+01 ' 
Leafy vegetables ' 1.000E+OO ' 1 .OOOE+OO ' 
Milk ' 1.000E+OO ' 1 .OOOE+OO ' 
Meat and pout try ' 2.000E+01 ' 2.000E+01 ' 
Fi sh ' 7. OOOE+OO ' 7. OOOE-+00 ' 
Crustacea and mollusks ' 7.000E+OO ' 7.000E+OO ' 
I/ell water ' 1.000E+OO ' 1 .OOOE+OO ' 
Surface water • 1.000E+OO ' 1 .OOOE+OO ' 
Livestock fodder • 4.500E+01 ' 4.500E+01 ' 

R021 ' Thickness of building foundation Cm) 
R021 ' Bulk dens i ty of building foundation (g/cm**3) 

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

' YV(1) 
' YVC2) 
' YV(3) 
' TE(1) 
' TE(2) 
1 TE(3) 
' TIVC1) 
1 TJV(2) 
' TIV(3) 
' RDRYC1) 
' RDRYC2) 
' RDRY(3) 
' RIIET(1) 
' RUET(2) 
' RIIET(3) 
' IILAM 

' C121lTR 
' C12CZ 
' CSOIL 
' CAIR 
' DMC 
' EVSN 
' REVSN 
' AVFG4 
' AVFG5 

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

' FLOOR1 
' DENSFL 
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Attachment to Waste Site Reclassification Form 2011-009 Rev.0 

ATTACHMENT 1 

1RESRAD, Version 6 . 5 T« Limit= 180 days 02/16/2011 07:12 Page 8 
Sunmary 600-323 Seleniun Groundwater and Columbia River Protection 
Fi le C: \RESRAD _FAM! LY\RESRA0\6. 5\USERF I LES\600·323_SELENIUM.RAD 

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

Menu ' Parameter Input ' Default ' ([f different from user input) ' Name 
UAJIUililAJlililAAililAAiliiAililiiAAAililAAiillllllililililililililAiilllliillAAllililililAllilililililAiiiiililAiiiiilAiiiiiiiiiiiiiiAAAiliOliiilililiiiiiiiOlililiiiiiiiiiiiiiliiiillllii.iliiiiilAiliillilililii.ii.ililiiililil 
R021 • Total porosity of the cover material ' not used ' 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 • S.OOOE-02 ' ' PH20CV 
R021 ' Volumetric water content of the foundation ' not used ' 3.000E-02 ' ' PH20FL 
R021 ' Diffusion coefficient for radon gas Cm/sec): 
R021' in cover material 
R021 • in foundation material 
R021 ' in contaminated zone soil 
R021 • Radon vertical dimension of mixing (ml 
R021 ' Average building air exchange rate (1/hr) 
R021 • Height of the building Croom) Cm) 
R021 ' Building interior area factor 
R021 ' Building depth below ground surface Cm) 
R021 ' Emanating power of Rn-222 gas 
R021 ' Emanating power of Rn· 220 gas 

, not used 
' not used 
J not used 
' not used 
' not used 
' not used 
1 not used 
J not used 
' not used 
1 not used 

' 2.000E-06 ' 
' 3.000E-07 ' 
' 2.000E-06 ' 
' 2.000E+OO ' 
' S.OOOE-01 ' 
' 2.SOOE+OO ' 
' 0 .OOOE+OO ' 
'· 1 .OOOE+OO ' 
' 2.SOOE-01 ' 
' 1.SOOE-01 ' 

' OlfCV 
' OJFFL 
' OIFCZ 
' HMIX 
' REXG 
' HRM 
' FA! 
' DMFL 
' EMAWA(1) 
' EMANA(2) 

TITL ' Number of graphical time points 32 ' NPTS 
TITL • Maximum number of integration points for dose 1 ' LYMAX 
TITL ' Maximum number of integration points for risk 5 ' KYMAX 
if 11 l't if f ii f ii fl fl i 11 f 11 f 11 f Ii If i Ii II i 111 iii iii i Iii f iii Iii Ii iii ii ii iii ii iii iii i iii iii ii 111 i l 1111 fl l f 1111 ff I I I I II I Ii iii if 11 i 11 f 11 

Surrmary of Pathway Selections 

Pathway User Selection 
ililiiiiilililililAilililililililililiiiiililiiiiilililllilAililililiiililiiiiiliUlililililililiiA 

1 external gallll1a suppressed 
2 inhalation (w/o radon)' suppressed 
3 plant ingestion suppressed 
4 meat ingestion suppressed 
5 milk ingestion suppressed 
6 aquatic foods suppressed 
7 -- drinking water active 
8 - - soi I ingestion suppressed 
9 -- radon suppressed 
Find peak pathway doses suppressed 

11111 f 1111 Ii 1111111111111 I I I !III Iii I ii 11 I ill ft i ! iii 
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Attachment to Waste Site Reclassification Form 2011-009 Rev. 0 

ATTACHMENT 1 

1RESRAO, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 9 
Su1TJ11ary : 600-323 Selenium Groundwater and Columbia River Protection 
Fi le : C: \RESRAD_FAMI LY\RESRA0\6.5\USERF I LES\600-323_SELENIUM.RAO 

Contaminated Zone Dimensions 
iiiiiiiiiiiiAi\iiiiiiiiiiUii.UiilAiiAAiiAJlii 

Area: 
Thickness: 

900. 00 square meters 
1 .00 meters 

Initial Soil Concentrations, pCi/g 
iiiiiiiiiiiiiiiiiii\iiiiiiiiiiiiiilliiiiiiiiiiiiilliiiiiiiiiii 

U-238 2 . 200E+OO 

Cover Depth: 
0 

0.00 meters 

Total Dose TOOSE(t), mrem/yr 
Basic Radiation Dose Limit = 1.500E+01 mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiW.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAiiiiiiiiiiiW,iiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiJliiJliiii 

t (years): 0.000E+OO 1.000E+OO 3.000E+OO 1.000E+01 3.000E+01 1 . 000E+02 4.870E+02 1.000E+03 
TDOSE(t): O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 5.627E+OO 3.859E'02 

M(t): O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 3.751E·01 2.573E·03 
OMaxinum TOOSE(t): 5.680E+OO mrem/yr at t = 487.6 n 1 .0 years 
0 

0 
0 

Total Dose Contributions TOOSE(i ,P, t) for Individual Radionucl ides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4.876E+02 years 

Ground 
Radio- iiiiiiiiiiAiiiiiiiiiiAiiiiiiii 
Nuclide mrem/yr tract. 
Nuclide 
iiiiiiii.Aiiii iiiiiiiiiiiiiiAii Aiiiiiiiiii 
U- 238 O.OOOE+OO 0.0000 
if f iii i iii iii ii I iii if f 
Total O.OOOE+OO 0 . 0000 

llater Independent Pathways ( Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk Soi 1 

iiAiiiiiiiiAiiiiiiiiiiiiiiiiii iiAiiiiiiiiAiiiiAiiiiiiiiiiii. iiiiiiiiiiii.iiiiiiii.iiii.il.lli iliW,iiAil.iiiiiiiiiiiiAAA MAii.ililiiiiiiAAiliiAiiil lliiiilii.iiilii.iiiiAililiiil 
mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr fract. 

iiiiAiiiiiiiiAii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iliiiifif flifii 
0. OOOE+OO O. 0000 

ii.iiAiiiiiiilii.il iiiliiililil 
O.OOOE+OO 0 . 0000 
ifiiiffff fflllf 
O.OOOE+OO 0.0000 

iiiiiiiiiiiiiiilii iiililiiilii 
O.OOOE+OO 0.0000 
liiiiliii iiiiii 
O.OOOE+OO 0.0000 

iliiililiiAiiilil i\ililiiAii 
0 . OOOE+OO O. 0000 
iiiliiiii iiiifi 
O.OOOE+OO 0.0000 

ililiiiliiiliiilil ilililililii 
O.OOOE+OO 0.0000 
ililllffl flllll 
O.OOOE+OO 0.0000 

AiiiliiAilAilil ililililll.il 
O.OOOE+OO 0.0000 
if 1111 i I! ii ff 11 
0. OOOE+OO O. 0000 

0 
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 4.876E+02 years 
0 
0 Water Fish 

Radio· iiiiii.iiiiiiiiiiiiiiiiiW,iiii ii.iiiiAJiiiiiiiiiiiiiililiiiiii 
Nuclide mrem/yr tract. mrem/yr tract. 
Nuclide 
Xiiiiiiiiiiii iiA:i,iiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiili iiiiiii\ilil 
U-238 5.680E+OO 1.0000 O.OOOE+OO 0.0000 
ii ff if i ff fl f If if ff ff ff iii iii f i I ii if ii 
Total 5.680E+OO 1.0000 O.OOOE+OO 0.0000 

O*Sum of all water independent and dependent 

llater Dependent Pathways 
Radon Plant 

iiiiililililiiililililiiAililli ililiiilJIAiiiiiiiiililililAil 
mrem/yr tract. 

ililililililiiilil iiAilililil 
O.OOOE+OO 0.0000 
if if if ff i If f I fl 
0.000E+OO 0.0000 
pathways. 

mrem/yr tract. 

Aiiililililiiilil iiiiilililii 
O.OOOE+OO 0.0000 
ff 11 I l i 11 ii Iii i 
O.OOOE+OO 0.0000 

Remaining Sites Verification Package for the 600-323, Bermed Area 

Meat Milk All Pathways* 
ilii.ii.iiAiiiliiililii.ilii.Aiiil iiiiiiiliiiliiiiilililAiiiiilii iiiliiililiiiiiiiiii.ii.ili\iiilii. 

mrem/yr fract. mrem/yr tract. mrem/yr fract. 

iiiiiiiliiAiiiiA iiiiAiiilii. 
0. OOOE +00 0 • 0000 
iiii i l i 11 i I I Iii 
O.OOOE+OO 0 . 0000 

iiiliiAiiliii.iiiliiiliiilllil 
0. OOOE+OO O. 0000 
iiillllll ffflfl 
0. OOOE+OO O. 0000 

iiiiiiililAiiilil ililililiiii 
5.680E+OO 1.0000 
f I ii I iii i ii f iii 
5. 680E+OO 1. 0000 
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Attachment to Waste Site Reclassification Form 2011-009 Rev.0 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 10 

0 

Surrrnary : 600-323 Selenium Groundwater and Colwrbia River Protection 
Fi le C:\RESRAD_FAMI LY\RESRAD\6.5\USERFI LES\600-323_SELENIUM . RAD 

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Uater Independent Pathways (Inhalat i on excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk Soil 

0 

Radio· AAAAAAAAAAAAiiAiiii 
Nuclide mrem/yr tract. 
AiiiiililAA iiUJiiiiiAiiA iliiiiiiiiii 
U-238 O.OOOE+OO 0.0000 
iii ii i i iii ii ii ff ii Ii ii 
Total 0.000E+OO 0 . 0000 

iiAiiiiAiiAiiAAiiiiiiAAA MiiiiiiiiiiiiAAiiiiiiAiiA iiiiiiiiAii.AiiiiAAAilii.Ail iiiiiiiiiiiiilililAililAAilA ilii.AAiiiiiiii.AAAAAXilil iiliiiiiiiAiiiliiAiiAiiililii 
mrem/yr fract. mrem/yr f r act. mrem/yr fract. mrem/yr fract. 

iiiiiiiiiiiiiiiiii i\iiili\iiii. iiilili\iiii.Aliii iiiiiiiiilii. iiii.iiiiAiiiiiiil ii.Jiiliiiill iliiii.iiililililil iiiliiililil 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

mrem/yr tract. 
ilililiiiiiiiiilli rniiiilA 
O.OOOE+OO 0.0000 

ii!i!i!il l f!fif iiiii!iil !i!ii! iiilil!II liili! 111111111 iiiiii iitiiiiii iiiiii 
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 Contr i butions TDOSE(i,p,t) for Indivi dual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.DOOE+OO years 

mrem/yr fract. 
iiiliiiiiiiiii.Aii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iii i Ii I It II ii 11 
O.OOOE+OO 0.0000 

0 Uater Dependent Pathways 
0 Uater Fish Radon Plant 

Radio- iilliliiiliiiiiliiililiiiiiiiiil iiiiii.AiiAAiiiiililiiiiAilii iiiiiiiiiiiiiiiliiiiiiililililil i\iiiiiiiiiiiiiiiiAililiiililii 
Hue I ide mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
iliiAiiAAii iiiiii.Aiiiiiliiii iiiiAAiiii iiiiiiiiiiiiiiiiii iiiiiliiAii iiii.AiiAiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
U-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 O.OOOE+OO 0. 0000 
illllll li!iiiiil liilil iilliiii! iiliii lliiiiill !!iii! !iiiiiili iiiiii 
Total O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 

o•sum of all water independent and dependent pathways. 
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Meat 
iiiiiilliiiiiiiiiiAliii.iiiiiiii 

mrem/yr fract. 
ii.AiliiAiliiAJI ililiiiiiiil 

Milk All Pathways* 
AiiiiiiiiAiiiiiiAiiilAiiiiii iiiiiiiiiiliiiiiAiiiiiiiiiiiiA 
mrem/yr fract. mrem/yr fract. 

AiiiiilllAiiAJI iiilAllll ii.AlliiiiiliiilA liililiiiiil 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0 . OOOE+OO O. 0000 
iiiii!fll lfltii iilllflll fll!ll lflllllil iliiil 
O.OOOE+OO 0.0000 0 . 000E+OO 0 . 0000 O.OOOE+OO 0.0000 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 11 

0 

Sumnary 600-323 Seleniun Groundwater and Col'umbia River Protection 
File C; \RESRAD _FAM! LY\RESRAD\6.5\USERf I LES\600· 323_SELEN ll/M .RAD 

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

\later Independent Pathways (Inhalation excludes radon) 

Rev.0 

0 Ground Inhalation Radon Plant Meat Milk Soil 

0 

Radio- iiiiiliiiiiiilililiiilAililiU 
Nuclide mrem/yr tract. 
ilililiiiiiiil iiililiiiiiiiliiii ilililililil 
U-238 O.OOOE+OO 0.0000 
flf!l11 iil!llfli ililii 
Total O. OOOE+OO 0 .0000 

iUliliiAAiiiiiiilAAilAilil ililililllAlliW.iiiii\AilA AAililiiilili\AiliiAlliiiiil iiiiiiiiiiiiiii\liiiiiiiiiiiilii iiilililililililililAililililii iliiAililAiliiAiliiiiiliiiiii 
mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract. 

ililili\AiiAAil iiiliiiiilil Ailiiiiili\Ailil iliiAiliiii ililililililiiAil ilililililii iliiililililililil ilililililil 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

mrem/yr tract. 
ililililHililil ililililil)I 
O.OOOE+OO 0.0000 

flliiiiii iliili llilifill illfii itllllfil llfflf fl!ll!fll !liiii iiiiiiiii iiiiii 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OODE+OO 0.0000 O.OOOE+OO 0.0000 

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

mrem/yr fract. 
i\AiliW.iiAii. AAiiiiAA 
0. OOOE+OO O. 0000 
ii Iii i l Ii if l ii I 
O.OOOE+OO 0 . 0000 

0 \later Dependent Pathways 
0 \later Fish Radon Plant 

Radi o- iliiiiiliiililAilililill!.llU UA.lllW,iliiXililiCO.il ilililllililJIUliiiXlOIU ilUUilUililillliilil 
Nuclide mrem/yr tract. mrem/yr fract. mrem/yr fr act. mrem/yr fr act. 
AAiliiiliiil iiililiiiiiiililil ililAililil ilililAililiiAil iiililililil ilililililAiliiA ii.Ailiiilil ilililililiii\Ail ililAililil 
U-238 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0 .0000 
!!11111 lllliiiii !!1111 111111111 illlll 11111!!11 1!!111 !!!!II!!! If!!!! 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

o•sum of all water independent and dependent pathways. 

Remaining Sites Verification Package for the 600-323, Bermed Area 

Meat 
iiiliiililiiiiiiiiilXiUiiAii 

mrem/yr fract. 
ilii.iliiiiiiiiilii ii.ilii.iiii.ii 
O.OOOE+OO 0.0000 
11! iii iii iii ii I 
O.OOOE+OO 0.0000 

Milk 
ililiiiliOlilililililiiiliilil 

mrem/yr fr act. 
ilii.iiililii.Aiiii ilii.ilii.ii.il 
O.OOOE+OO 0.0000 
ii iil!l!I !i iii! 
0. OOOE+OO O. 0000 

Al L Pathways• 
Ailiiiliiiiiiiiiiili\iiiiiiiiii 

mrem/yr f ract. 
iliiilililillli ililiiii.iiii 
O.OOOE+OO 0.0000 
il!!lilll liiiil 
0.000E+OO 0.0000 
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Attachment to Waste Site Reclassification Form 2011-009 Rev.0 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit = 180 days 02/16/2011 07:12 Page 12 

0 

Surrnary : 600 -323 Selenium Groundwater and Columbia River Protection 
Fi Le C:\RESRAD_FAMI LY\RESRAD\6.5\USERFI LES\600-323_SELENIUM.RAD 

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

\later Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Mi Lk Soil 

0 

Radio- iiiiAiiiiiiiiiiAAAiiiiilAA 
Nuclide mrem/yr fract. 
ilililiiiiiiii iiiiiiiiiiiiiiilii iiiiiiiiiiii 
U-238 O.OOOE+OO 0.0000 
i Ii ii ii iii ii ii ii ill! I I 
Total O.OOOE+OO 0.0000 

iiAiiiiiiiiiiiiiiAiiiiiiAiiil iiiiiiAililUdiiiiiiiiiiA iiAiii!.Ailliiiiiiiiiiiiiiil iiiiiiiiiiiiAiliiiiiliiiiAilii Ai\AiliiiiiiiiiiiiiiAiiiliiil Aiii\ii:6.iiilililiiiiiiAAiiil 
mrem/yr fr act. mrem/yr fr act. mrem/yr fr act. mrem/yr fr act. 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiliiil ililiiiliiii iiiiiiiiiiiliiilA ililiiiiM iiiiiiiiiiiiiliiii iiiiiiiliiil 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
i Iii iii ii ii I Ii I iii iii iii iii iii iii iii iii ii Ii f i ii iii iii i I I I If I 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

mrem/yr fr act. 
Aiiiiiiiiiiiiiiii iiiiiiiiiiii 
0.000£+00 0.0000 
iii!fflfl lf!fil 
O.OOOE+OO 0.0000 

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

mrem/yr fr act . 
ililililAilililii ililAAilii 
0.000E+OO 0.0000 
iiiiliifi 111111 
0. OOOE+OO O. 0000 

0 \later Dependent Pathways 
0 \later Fish Radon Plant 

Radio- iiilililiiiiiiiiilililAiiiiiiii AAAAAAAAAAAAAAAA iiiiiiilii.ii.iiiiiliiiiililiiilii iiiiiiiliiiiilililiiiliiililiiil 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
Aiiiliiiiiiii iiiiiiilliiiiii iiiiiiiiiiii iiiiiiiiiiilililii iiiiilililii iiiiiliiiiiiilii.il iiiiAiiilil ililililiiililiiil iiiiAiiiiii 
U-238 D.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
ff!!!lf iliiiilil !lllii iiiiiiill iiiiii iiiiiiiii iiii!I iflllfill lflflf 
Total O.OOOE+OO 0.0000 O.OOOE-+-00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*sun of all water independent and dependent pathways. 

Remaining Sites Verification Package for the 600-323, Bermed Area 

Meat 
ililiiliilAAiliiiiililiiill 

mrem/yr fr act. 
ililiiilililililA ilililAiiil 
0. OOOE+OO O. 0000 
I If I I I I I I 11111 I 
O.OOOE-+-00 0.0000 

Milk All Pathways* 
ililililililiiiiilAilililililil ilAilililAiU(llAAiiAAiiil 

mrem/yr fract. 
iliiiliiiliiilAA iliiiiilii.ii 
O.OOOE+OO 0.0000 
I I If I I 111 I Ii I l I 
0. OOOE+OO O. 0000 

mrem/yr fr act. 
iliiililililiiAil ilAAAiiii 
O. OOOE+OO 0.0000 
liiiilflf 111111 
O. OOOE+OO 0.0000 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit = 180 days 02/16/2011 D7:12 Page 13 

0 

Sumnary 600-323 Selenium Groundwater and Columbia River Protection 
Fi le C: \RESRAD _FAM! L Y\RESRAD\6. 5\USERFI LES\600 · 323_SELEN !UM.RAD 

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

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

0 

Radio· AiiiiiiiiiiiiiiAAiiiiiiiiiiii 
Nuclide mrem/yr tract. 
AAiiiiiiiiii AAiiUAiiU iiiiiiiiiiii 
U-238 O.OOOE+OO 0.0000 
iii iii i iii iii iii 11111 1 
Total O.OOOE+OO 0.0000 

iiii.Uiiiiiiii.UiiiiiiAilii Uiiiiiiiiiiiiiiiiiiiiiiiiiiii iiUiiiiUiiiiiiiiAiliiiiii iiiiiiiiAiiiiiiiiiiiiiiiiiiiiii 
mrem/yr fract . mrem/yr fract. mrem/yr tract. mrem/yr fract, 

iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiOi iiiiiiiiiiii iiiiiiiiiiiiiiiiii Aiiiiiiiiii AiiiiiiiiiiiiiiA iiiiiiiliiii 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
liiililli ii!lii iiiil!l!I i!iiii iiiiiiiii iiiiii iiiiiiiii iiiiil 
0. OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
mrem/yr tract. 

iiiiiiAAiiiiiiii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
iiiififf ! I!!!!! 
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 Oose At t = 1 .OOOE+01 years 

0 \later Dependent Pathways 

Rev. O 

Soil 
iiiliiiiiiiiiiiiiiiiiliiiiiiilil 

mrem/yr fr act. 
iiiliiiiiliiiiiiii ilililililil 
O.OOOE+OO 0.0000 
f 1 ! I! 11 !I Iii iii 
O.OOOE+OO 0.0000 

0 Water Fish Radon Plant Meat Milk All Pathways* 
Radio· iiililiiiiiiiiiiiiiiiliiiiiiiiii iiiiiiiiiliiiiililiiiiililiiiiii ililililiiiiiiiiiiililAAiiiiil iiilililiiilillliiililililililil ililililililililJIJlililillli\JI iiililillliiiliiilili\iliiiiilil AiiilAilililXilililililililil 
Nuclide mrem/yr fract . mrem/yr fr act. mrem/yr fract. mrem/yr tract . mrem/yr fr act. 
iiiiiiiiiiAii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii illiiiiii iiiiiiiiAiiiiAX iWliiiiii iiliAAiiiiiiiiii iiAiiiiAil 
U- 238 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 
!l!iiil if iiifiii iiiiii iiiiiiiif iffiif iiiiiiiii iiiiii iiiiifiii ifffff fiiflil!f !f!fff 
Total 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•sum of all water independent and dependent pathways . 

mrem/yr fract. 
iiAiiiiiiiiiiiiii iiiiiiiilill 
0. OOOE+OO O. 0000 
I I I I ff I I I If I I I I 
0 . OOOE+OO O. 0000 

mrem/yr fr act. 
iiillliliiiiiiilii Aiiiiilllll 
O.OOOE+OO 0 . 0000 
i if iii i 11 i I If 11 
O.OOOE+OO 0.0000 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 14 
surmary : 600-323 Selenium Groundwater and Colurrbia River Protection 
File C: \RESRAD_FAMI L Y\RESRAD\6. 5\USERFI LES\600-323_SELENIUM. RAD 

Total Dose Contributions TDOSEC i ,P, t) for Individual Radionucl ides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years 

0 
0 Ground 

0 

Radio· iiiiiiiiiiiiiiiiiiiiAiiiiAAA 
Nuclide mrem/yr fr act. 
iiiiiiiiiiiill iiiiiiiiiiliiiiiii iiiiiiiiiiii 
U-238 O.OOOE+OO 0.0000 
1111111 llllliiii ii!iii 
Total O. OOOE+OO 0.0000 

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

iiilliiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiAAiiiUii iliiiiiliiiiiiiiiiiliiiiiiiiiiii 
mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr tract. 

iiAiiiiiiiiiiiiii iiiiiiiiiiii iiiiiliiiliiiiilA iiAA:4.0. iiiiiiiiiiiiiiiiii iiii.AiiiiA iiiiiliiiliOJOI iiiiiiiiAii 
O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iiiiiilll ililll iiiiiiiil llilii iiiiiiiii iiiiii iiiiiiiii iiiiii 
O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Milk 
iiiiiiiiiiiiiiiiiiiiilAAAAA 
mrem/yr fr act. 

iiiiiii\iiiiiiiiiiiiiiiiiiiiii 
O.OOOE+OO 0.0000 
iiiililll 111111 
O.OOOE+OO 0.0000 

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years 

O \later Dependent Pathways 
0 \later Fish Radon Plant 

Radi a- iiiiiiliAiiiiiiUUilUll AiiiiiiiiiiiiiiAiiiiJOliiAA AiliiiiAUiiiiilllAXAiiA iiiiiiiiiiiiiillAiiiiiiiiiiAii 
Nuclide mrem/yr fr act. mrem/yr fr act. mrem/yr fract. mrem/yr fract. 
iliiiiiiiliiii iiillliiiiAUil iliiAAAA iiiiiiAiiiiiiiiA li.ilii.O.A AiiiiiliiiiiiiiA AiiiiAiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
U-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
iiii i ii iiiiiiiif illlll iliiiilll liiill ltiilllll 111111 liiiiiiii iiiiil 
Total O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sum of all water independent and dependent pathways. 

Meat 
AAAM-.AAAAAAAAAAA 

mrem/yr fract. 
iiiiiiiiiiiiililii iiilililiiii 
0.000E+OO 0.0000 
iilllll!I 111111 
O.OOOE+OO 0.0000 

Milk 
AAAAAAAAAAAAAAAA 

mrem/yr fr act. 
iiiiiliiiiiiiiiiii Aiiiliiiiii 
O.OOOE+OO 0.0000 
111111111 1111!1 
0.000E+OO 0.0000 

Rev. 0 

Soil 
i\iiiiiOiiiilW,iiiliiiliiA 

mrem/yr fract. 
iiiiiiiiiiiiiiiiii iiiiAilAii 
O.OOOE+OO 0 . 0000 
111111111 !llfil 
O.OOOE+OO 0.0000 

All Pathways* 
iiiiiiiiiliiiiiiiiiiiiiiiiiiA.il 

mrem/yr fr act. 
Ailliliiiiil:4 llllMA.il 
O.OOOE+OO 0.0000 
If iiliiii 111111 
O.OOOE+OO 0.0000 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 - 07:12 Page 15 

0 

Sunmary 600-323 Selenium Groundwater and Colurbia River Protection 
Fi le C: \RES RAO _FAM! L Y\RESRAD\6.5\USERF ILES\600· 323_SELEN !UM.RAD 

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+02 years 

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

AiiiiAiiiiilililiiiliiillii 

0 

Radio· iiiiAiiiiiii\iOi.i\ilAlilU 
Nuclide mrem/yr tract. 
ilililiiiiii.ii Ailii.Aiii\Aii.il ii.ililililii 
U-238 O.ODOE+OO 0.0000 
1111111 11111111 i i iii ii 
Total O. OOOE+OO 0.0000 

ii.Ai\.i\i\ililAilli.AMi\iiii iiiiiiiiiiiiiiiiiiiiiiiii\iiiiii ililiiiliii\iiiiiiiiiiiiiiiiiii\ i\ilillAiiiiAiiililMilii 
mrem/yr tract. mrem/yr fract. mrem/yr fr act. mrem/yr tract. 

iii\Aililiiililil ililillii iiiliiiliiiiiliiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii ilili\Aiiii.Aiiil ilililililil 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
iiiiiiiii iiiiii iiliilill illiil iilliiill lillil tiiiiiiii iillll 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0 . OOOE+OD O. 0000 0. OOOE+OO O. 0000 

mrem/yr fract. 
ili\iiiliiiiiiiiii iiiiiiiiilii 
0. OOOE+OO O. 0000 
iilllilll 111111 
0. OOOE+OO O. 0000 

Total Dose Contributions TDOSE(i,p,t) for Individual ·Radionuclides Ci) and Pathways Cpl 
As mrem/yr and Fraction of Total Oose At t = 1.000E+02 years 

O llater Dependent Pathways 

Rev.0 

Soil 
iliW.iiilililili\illliiililil 
mrem/yr ·tract. 

iiiiiiilJIAfiii)I Jlilililiiil 
O.OOOE+OO 0.0000 
I I I Ii 1111 iii iii 
0.000E+OO 0 . 0000 

0 Water Fish Radon Plant Meat M{lk All Pathways* 
Radio- i\iliiiiiiiliiiliiiiiiiiiiiiilil Aii.iliiiiilili\AilAXilililil AililAiiMilililiiililAilA ilililililililililiiilililililil ililililililAilililililXilAA ilAilMilAiiilAiiilililAil iiililiiililAAilil.li.ililiiilil 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. 
iiiiiliiilAA AAAAAAiiiiA Aiiilii.Ail UAliiUAil AAAAAA AiliiililAiiiiii AiiilAilA 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE• OO 0.0000 
iiiiiii iiiiiiiii iiiill ifiiiiiii iilfli iiiif!III li!ili 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 

O*Sum of al I water independent and dependent pathways. 

mrem/yr fract. 
AiiAiiAiiAAA AAiliiiiii 
O.OOOE+OO 0.0000 
iiiiiliii iiiiii 
O.OOOE+OO 0.0000 

Remaining Sites Verification Package for the 600-323, Bermed Area 

mrem/yr fr act. 
iiiiUUiiilil Aililil.U 
O.OOOE• OO 0.0000 
i iii 11 ii I fl! I I I 
O.OOOE+OO 0.0000 

mrem/yr fract. 
UUiiiiililil Jliliiiiilii 
0. OOOE+OO O. 0000 
llllllill lllili 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iiiliiiiiiiiUJI iiAJIAilil 
O.OOOE• OO 0.0000 
iiiiiiiii li!ill 
0. OOOE+OO O. DODO 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 16 

0 

Sunmary 600-323 Selenil.111 Groundwater and Columbia Rivet Protection 
Fi le C: \RESRAD _FAM! LY\RESRAD\6.5\USERFI LES\600· 323_SELEN !UM. RAO 

Total Dose contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fract i on of Total Dose At t = 4.870E+02 years 

\later Independent Pathways (lnha lat ion excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk 

iiiiiiiiiiiiiiiiiiAiiiiiiiiiiii 

0 

Radio· AAiiiiAAilAiiiiiiiliiAilil 
Nuclide mrem/yr fr act. 
i\lWiiiAA iiiiiiiiiliiiiiiil AiiilAAil 
U-238 O.OOOE+OO 0.0000 
I I I Iii I ii !iiiiii ii !I ii 
Total O.OOOE+OO 0.0000 

iiAiiAiiiiAJIJliiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA 
mrem/yr f ract. mrem/yr tract. mrem/yr tract. mrem/yr fract. 

iiiiiillAililllil Aiiiliiiiii Aiiiiiiililiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiAiiiiiiii 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
i!iiiiiii i iilii iiiiliiii fiiiii liiiiiiii iiiiii iiiiiilll iiiiil 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 

mremtyr fract. 
iiiiiiiiiiiiiiiiii iiili!.iiiiil 
0. OOOE+OO O. 0000 
f flf f If If If ilii 
0 . OOOE+OO O. 0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 4 .870E+02 years 

O \later Dependent Pathways 
O \later Fish Radon Plant Meat Milk 
Radio- iiiiiiiiAAAAAAAiiiiAAA AAAAAAAAAAAAAAAA iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiAiiiiiiAiiililAii iiUUUiiilUiiAiiAii iiiiiiiiiiiiiiiiiilliiiiiiiiliA 
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract. 
iiii)OiiOlii iiiiAiiAiiAAii iiiiiiiiiiii iiiiiiAAiliiiiii iiiiiiiiiiii iiiiiii!.i!.ii.iiii.ii iiiilliiiiii iiiiiiiiliiiAU Jlii.JOliiA 
U-238 5 . 627E+OO 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iii i iii iiiiiiiil lllfll fllllllll ifllll iiiiliiii iiiiii iiiiiliii fllili 
Total 5 . 627E+OO 1.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sl.111 of all water independent and dependent pathways. 

mrem/yr fract. 
li.iiiiiilili.Aiill liliilAAA 
O.OOOE+OO 0.0000 
111111111 lfllll 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iiiiiiiiiiiiMii iiiiiillllil 
0. OOOE+OO O. 0000 
llllllill Ifill! 
O.OOOE+OO 0.0000 

Rev. 0 

Soil 
AiiiiAAAAAAAAAAAAA 

mrem/yr fract. 
ililli.iiiiliiiiiA AAAAiiii 
O.OOOE+OO 0.0000 
ii f illlll f 11 f II 
O.OOOE+OO 0.0000 

All Pathways* 
iiiiiiAUiiiii\AiiiiiiiiiiA 

mrem/yr fract. 
li.li.iliiiliiiiiili Aiili.iiliii 
5 .627E+OO 1. 0000 
I 11111111 Iii iii 
5.627E+OO 1.0000 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 1 

1RESRAD, Ver sion 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 17 
SU11111ary : 600-323 Selenium Groundwater and ColUTibia River Protection 
Fi le C: \RESRAD _FAM! l Y\RESRAD\6. 5\USERFI LES\600-323_SELENIUM .RAO 

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+03 years 

0 
0 Ground 

0 

Radio· ililililililHililiiAiiiUiil 
Nuclide mrem/yr fract. 
ililiiil.Uil Aiiiliiililililii iliiiiiiiiii 
U-238 0.000E+OO 0.0000 
!!!!if! iiliiiii! !!!!!! 
Total O.OOOE+OO 0.0000 

\later Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Heat 

ilililiiiiiiiiiliiililililililil iliiiiililililiiilililil.Uilil ilUUililiiililililUiiil ililUiiiiAiiiiiliiililiiilii 
mrem/yr fr act. mrem/yr fr act. mrem/yr tract. mrem/yr fract. 

ililiiiiiiiiiiiiii iiiiiiiiiiil iiiiiiililiiiiiiii ililiiiliiii AAAAAAAAA AAAAAA iiiOiiliiiliiiiil AiiilililA 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
!ii!!!!f! !flllf i!f!!ff!I !!!iii iiiiiifii iiifll lfi!lflf! 111111 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 

Hilk 
AAAAAAAAAAAAAAAA 

mrem/yr tract. 
AiliiilliiiiiAil illiliiillii 
O.OOOE+OO 0.0000 
llllfllli iliili 
O.OOOE+OO 0.0000 

Total Dose Contrit:.Jtions TDOSE(i,p,t) for Individual Radionuclides (il and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

0 \later Dependent Pathways 
D \later Fi sh Radon Pl ant 

Radio- ilililliAJlilililO.ililiiiiil iliiiliiiiilililililAilililAil ilililiiiiililiiililiiilililiiJI ililililiiiiililAilililililAil 
Nuc Ii de mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr fr act. 
ilililiiililil ililililAililil ilililililil ilililililiiililil iliiililAil ililililililllil AililUii UilUUU .UilJIU 
U- 238 3 . 859E·02 1.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
l ifllff lffflfifl l!flff flfffllll llffff !!ffflflf fll!il iillllfll 111111 
Total 3.859E·02 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. 

Meat 
ilililiiilililililiiilililililii 

mrem/yr fract. 
ilUiliiiiilJIJliiiiiiiiiiil 
O.OOOE+OO 0.0000 
111111111 lfflll 
0. OOOE+OO O. 0000 

Milk 
AAAAAAAAAAAAAAAA 

mrem/yr fr act. 
iiilililiiiiiiAX iiiliiiliiil 
O.OOOE+OO 0.0000 
iiiiiiiii iii iii 
O.OOOE+OO 0.0000 

Rev.0 

Soi 1 
iiiiiiiiiiiiAiiiliiiillilJIA 

mrem/yr fr act. 
ililiiilililiiiiii iiiliiiiiiil 
O.OOOE+OO 0.0000 
iiiiiiill ifiiii 
O.OOOE+OO 0.0000 

All Pathways* 
ilililiOiilllAillliiiiilililil 

mrem/yr fr act. 
ililiiilAiiAiiil ilililililil 
3.859E·02 1.0000 
iiillif l l iiiiii 
3.859E-02 1.0000 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT I 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 18 
Stmnary 600-323 Selenium Groundwater and Colunbia River Protection 
Fi le C:\RESRAD_FAMI LY\RESRAD\6.5\USERFI LES\600·323_SELENIUH.RAD 

Dose/Source Ratios SlJ1111ed over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

0 Parent Product Thread DSR(j, tl At Time in Years (mrem/yr)/(pCi/g) 
(i) (j) Fraction O. OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 3.000E+01 1.000E+02 4 . 870E+02 1.000E+03 

iiiiiiiiAiiiiiiliA iiiiiliiiiiiiiiiiiA iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiliiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiAiiiiiiii iiiliiiiiiiiiiiiil 
U-238 U-238 5.400E·OS O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 1.311E·04 8.936E-07 

OU · 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 2 . 558E+OO 1.744E- 02 
U·238+D U-234 9 . 999E·01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 1.022E-05 1.007E·04 
U· 238+D Th - 230 9 . 999E·01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 6.720E·12 6 . 531E-10 
U·238+D Ra-226+0 9 . 999E·01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1 . 185E·08 1. 790E - 07 
U- 238+0 Pb-210+0 9 . 999E-01 O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 4.570E-08 6.312E · 07 
U· 238+D iiDSR(j) O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 2 . 558E+OO 1.754E · 02 
!1 11111111 lliiiiilil 111111111 1111 ! !11! lill!llil llllllfii lilfliiii fiiiiilii lflfffflf flfffl!ff lfllflfif 
The DSR includes contributions from associated (half·life 6 180 days) daughters . 

0 
single Radionuclide soil Guidelines G(i,tl in pCi/g 

Basic Radiation Dose Limit = 1 . SOOE+01 mrem/yr 
ONucl ide 

(i) 
iiiiii.Wii 
U-238 
illiiil 

t= O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 3.000E+01 1.000E+02 
iiiiiiiiAAilAil UiiiiiiUiiil iliiAAiiiliiiiii iliiiliiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiii.A.l 

*3.361E+OS *3.361E+05 *3.361E+05 *3.361E+05 *3 . 361E+05 *3.361E+05 
ilfl!llll !11111111 111111111 lllfflfll iii i iiili iiiiiiiii 

*At specif i c activity limit 
0 

Sunrned Dose/Source Ratios DSR( i, t) i n (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin = time of minimum single radionucl i de so i l guidel i ne 
and at tmax = time of maximum total dose= 487.6 n · 1.0 years 

•Nuclide Initial tmin DSR(i,tminl G(i,tmin) DSR(i,tmax) G(i,tmax) 
(i) (pCi/gl (years) (pCi/g) CpCi/gl 

iiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiJiiiiiJiiiiiiiiiiiAiiiliiii iliOiiiiliiiiiiii iiAiiiiiiiiiiiiil iiXAiliOJIU ililililiiAJiiiil 
U-238 2.200E+OO 487.6 ii 1.0 2.582E+OO 5.809E+OO 2 . 582E+OO 5.809E+OO 
iilii!i iiiiiiiii ii!iiiiiii!iiili iiiiilifi !liiil!i! l!ll!!li! flffl!lii 

4.870E+02 
iiiiiiiiiiiiiliiii 
5.864E+OO 
iiilllll! 

1.000E+03 
iiiiiiiiiiiiiiiiii 
8.552E+02 
Iii Ii ff ii 

Rev.0 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 1 

1RESRAO, Version 6 . 5 T« limit= 180 days 02/16/2011 07:12 Page 19 
S1.111T1ary 600·323 Selenium Groundwater and Colurbia River Protection 
File C: \RESRAO _FAM! L Y\RESRAD\6 . 5\USERF ILES\600-323_SELEN !UM. RAO 

Individual Nuclide Dose Surrmed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

DNucl i de Parent THF( i) DOSE( j, t), mrem/yr 
(j) (i) t= 0.000E+OO 1.000E+OO 3 . 000E+OO 1.000E+01 3.000E+01 1.000E+02 4.870E+02 1.000E+03 

iiiliiiiiiilii iiiliiiiiiiill iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiilii iiiiiiiiiiiiiiilil iiiiiiiiiiilililil iliiiliiiiilUil iiAiiiiAAiliiil ililiiiiiiiOiiiii iliiiiiiiiiiiiiiii 
U-238 U- 238 S.400E·OS O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 2.884E·04 1.966E-06 
U-238 U-238 9.999E· 01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0 . 000E+OO O. OOOE+OO S.627E+OO 3.836E·02 
U-238 iiOOSE(j) O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 5.627E+OO 3 .836E·02 

OU - 234 U-238 9.999E-01 0.000E+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 2.249E·OS 2 . 214E-04 
OTh-230 U- 238 9.999E·01 O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 0,000E+OO O.OOOE+OO 1.478E· 11 1.437E· 09 
ORa-226 U-238 9.999E·01 0.000E+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO 2.606E-08 3.938E·07 
OPb-210 U-238 9.999E· 01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 1.00SE·07 1.389E-06 
iilllil ll!ilii iili/1111 111111111 lilllllll lliiiiiii iiiliiiii iiiiiiiii iiiiiiiif 111111111 llilliiii 
THF(i) Is the thread fract ion of the parent nuclide. 

Individual Nuclide Soll Concentration 
Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent THF(i) S(j,t), pCi/g 
(j) Ci) t= 0.000E+OO 1.000E+OO 3.000E+OO 1.000E+01 3.000E+01 1.000E+02 4.870E+02 1.000E+03 

iiXAAilA.11 iiiiiiililiiil illiiiiiiiiiiiiiii iiiiiiiliiiiiiAii iiiiiiilililiiiiil iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiliiil iliiiiiiiiiiiiiiii iiiiiliiiiiiiiilii illiiiiiiiliiii iiiliiiiiliiililii 
U-238 U- 238 S.400E·05 1.188E·04 1. 176E·04 1.154E·04 1.078E·04 8.866E: 05 4.479E-05 1.028E·06 6.899E·09 
U-238 U-238 9 . 999E· 01 2.200E+OO 2.179E+OO 2.136E+OO 1.995E+OO 1.642E+OO 8,295E-01 1.903E· 02 1.278E- 04 
U-238 iiS(j): 2.200E+OO 2.179E+OO 2.137E+OO 1.996E+OO 1 .642E+OO 8.295E-01 1.903E-02 1.278E- 04 

OU-234 U-238 9.999E·01 O. OOOE+OO 6.203E·06 1.841E-05 5.912E-05 1.597E· 04 3.760E-04 4.317E·04 2.622E·04 
OTh-230 U-238 9.999E·01 O.OOOE+OO 2.797E-11 2.499E-10 2.709E-09 2.273E·08 2 . 006E·07 1.817E-06 3.380E·06 
ORa-226 U·238 9.999E-01 O.OOOE+OO 4.041E·15 1.085E·13 3.935E·12 1.002E·10 3.0SSE-09 1.465E·07 5.419E-07 
OPb-210 U·238 9.999E·01 O.OOOE+OO 3.123E·17 2.486E·15 2.891E·13 1.986E· 11 1.465E·09 1.260E-07 5.071E · 07 
lllllll 1111111 lllllllii ii!iillil iilliiili iilliilll iliilill! 1!1111111 llll!lll! lllllii!i iiili!lli 
THFCi) i s the thread fraction of ·the parent nuclide. 

ORESCALC.EXE execution time= 6.09 seconds 
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Attachment to Waste Site Reclassification Form 2011-009 Rev. 0 

ATTACHMENT 2 

1RESRAD, Version 6 . 5 T« Limit= 180 days 02/16/2011 07:12 Page 
Concent : 600-323 Seleniun Groundwater and Columbia River Protect ion 
Fi le : C:\RESRAD_FAMIL Y\RESRAD\6.5\USERFI LES\600·323_SELENIUM .RAD 

Table of Contents 
iiiiAAAAAAAAiiiiAAAAA 

Part IV: Concentration of Radionucl ides 
i iii I I l I 11 f I! II 1111 ff If f If II f I I II 111 ff! 

Concentration of radi onucl ides in different medi a 
Time= O.OOOE+OO . • • • • . . • . . . . • • • . • . . . • •• . • . • • • • • • . •• • 2 
Time= 1 .OOOE+OO • • • . • • . • . • . • • • • . • • . • • • • • • • • . • • • • • •• • 3 
Time= 3 . 000E+OO . • • . • • . • • • • • ••• • • • . • ... • • • • • • • . • • • • . 4 
Time= 1.000E+01 • • • . • . • • • • . • • •• • • • • • •• • • • • . • . • . • . • • . 5 
Time= 3.000E+01 • • • . • . • • • • • • • . • .. •• • • . • • • • • • . • . • • • • . 6 
Time= 1 .000E+02 • •• , • • • •• •• • • . • • • ••• • . • • • • • • . • . • . • . . 7 
Time= 4 . 870E+02 • . • . • • • .. . . • • . • • • .. • • .. .. • .. . . . . . • . . 8 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 2 -
Concent : 600·323 Seleniun Groundwater and Columbia River Protection 
Fi le : C: \RESRAD_FAMIL Y\RESRAD\6.5\USERFI LES\600-323_SELENIUM.RAD 

Concentration of radi onucl ides in environmental media 
at t = O.OOOE+OO years 

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

Radio- ilililAiiiii\iiilA iiiiAiiiiAAAAii ililiiiiiiiii\ililll ilililiiiliiiiiliiil iiiiilillliiiiiiiiil 
Nuclide pCi/g pCi /g pCi/m**3 pCi/L pCi/L 
iiilii\Ai\ Aiii\AAi\i\i\i\i\ iii\i\i\i\i\i\i\iii\ i\i\iliiilAAi\i\A i\i\i\i\i\i\i\i\i\il iliiiiJl.ili\ililAil 
Pb-210 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
U-238 2.200E+OO 2.200E+OO 2 . 149E-05 O.OOOE+OO 0.000E+OO 
lf!i!li iiiiliiiii iiiiii/iii iiiiiiliii iiiiillll/ iif!llflil 
*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. us i ng parameters appearing in the inp.it screen when the pathways are active. 

Concentration of radionuclides in foodstuff media 
at t = O.OOOE+OO years* 

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

Radio- i\iiililili\iliii\il ilililililllilililil ilililililililiii\il Aiiilllilllilililil ililii.iiilililililA i\ililililiiililiii\ AAJOiili\illlAll llllilllllli\illl ililAiiiiiliiXliA 
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 
AAAAAAA iliiiiililililililil JI.Jiililililllililil ilililAllAilUi\ ililililililJIAXil ililAAAiiiliiilil AililAililiiAU ililililllililiiilil iliiiiililililililil ilAilililiiiiiiili\ 
Pb-210 D. 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 
Ra-226 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 
Th-230 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 
U-234 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 
U- 238 O.OOOE+OO 5.501E+OO 5.506E+OO 5.506E+OO 5.506E+OO 5.013E-01 8.417E-01 O.OOOE+OO O.OOOE+OO 
iilllil liilfflf!l lflllflfll lllllllllf llilllilii iililiilll lfi!lflfll fflllliiii iiiiiiiiii iiiiiifiil, 
*Concentrations are at consunption time and include radioactive decay and ingrowth during storage t ime. 

For livestock fodder, consumption 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 2011-009 

ATTACHMENT 2 

1RESRAD, Version 6 . 5 T« Limit 2 180 days 02/16/2011 07:12 Page 3 
Concent : 600-323 Seleniun Groundwater and Colunbia River Protection 
Fi le : C: \RESRAD _FAMI L Y\RESRAD\6.5\USERF I LES\600-323_SELEN !UM. RAD 

Concentration of radionuclides in environmental media 
at t = 1. OOOE+OO years 

Contaminat- Surface Air Par- llel l Surface 
ted Zone Soil* ticulate 1/ater Water 

Radio- iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiil ilJIAUiiUJIA iiiiiiiiiiAAAAA iililiiiiiiiiiillil 
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L 
iiiW\iiiiii iiiiiiiiiiiiAiiiiii iiiiiiAiiiiAiiiiii iiiiiiiiiiiiiliii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
Pb-210 3.123E-17 3.123E-17 3.051E·22 O.OOOE+OO O.OOOE+OO 
Ra-226 4 . 041E-15 4 . 041E-15 3.948E·20 O.OOOE+OO O.OOOE+OO 
Th-230 2. 797E-11 2. 797E· 11 2. 732E· 16 O.OOOE+OO O.OOOE+OO 
U- 234 6.203E-06 6.203E·06 6.060E·11 O.DOOE+OO O. OOOE+OO 
U-238 2 . 179E+OO 2.179E+OO 2.128E·05 O.OOOE+OO O.OOOE+OO 
fifiiif fiiiiiifii iiiiillili illlllllll iillliilll llilllll!l 
*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· 
Nuclidi, 
iiii)WOiii 
Pb-210 
Ra-226 
Th-230 
U-234 
U-238 
ii iii ii 

Concentration of radionucl ides in foodstuff media 
at t = 1. OOOE+OO years* 

Drinking Non leafy Leafy fodder Fodder Meat Milk fish Crustacea 
llater Vegetable Vegetable Meat Hilk 

iilliilliiilAAiiii Aiiiiiililliliiii iiAl\AliiUiiA Uil.O.iiiilill iiiiiiillAUU iiiiiiiiiiiiiiiiAii iiAiiiiiiiiiiiiiiii iiiiiiiiAAiiiiiiii iiiiiiiiiiiii\Aiiii 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCf/kg pCi/L pCi/<g pCi/kg 

iiiiiiiiiiiiiliA iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiAiiiiiiiiiiiiii iiiiiiiiiiiiilAiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiUJiiiii iliiiillli.iiiiiili. iiiiiiiliiAiiiiilii 
O.OOOE+OO 4.389E-16 3.227E·16 4.884E-16 5.973E-16 4.998E· 17 1.517E-17 O.OOOE+OO 0.000E+OO 
O.OOOE+OO 1.444E·13 1.604E·13 9.129E-14 1.096E-13 7.958E-15 8.031E-15 O.OOOE+OO O.OOOE+OO 
0.000E+OO 3.114E·11 2.827E·11 3.419£-11 3.756£·11 2.160£-12 1.383£-13 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 1.551E-05 1.552E·OS 1.468£-05 1.549£·05 1.414£ · 06 2.373E-06 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO S.450E+OO 5.452E+OO 5.462£+00 5.459E+OO 4.969E·01 8.338£-01 O. OOOE+OO O.OOOE+OO 
iillllllll llililllll !!!lll!!ll il!iiiiiii iiiiiiiiii i!ifffliii lllfllfllf ffiiiiliii iiiiiliifi 

•concentrations are at consunption time and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consunption 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;ve. 
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Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 4 
Concent : 600-323 Selenium Groundwater ard CollE!bia River Protection 
Fi le : C:\RESRAD_FAMI LY\RESRA0\6.5\USERFILES\600-323_SELENIUM.RAD 

Concentration of radionuclides in environmental media 
at t s 3 .OOOE+OO years 

Radio
Nuclide 
iliiililiiilii 
Pb-210 
Ra-226 
Th-230 
U-234 
U-238 
! i Iii II 

Contami nat· Surface Air Par- lie l l Surface 
ted Zone Soil* ticulate \later \later 

iliiiiiiiiiiiliiilil iiiiiliiiiiiiiiiiiii iiiiiiiiililiiiliiil iiiliiiliiiiiliiilil llilllllW,;m 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

iliiilililiiiiiiilii llililllUllililll ilAliiiilAJIAiiil iiililiiiiiiiiiiiiil iiiillAiiiiiiiliiil 
2.486E·15 2.486E-15 2.429E· 20 O.OOOE+OO 0.000E+OO 
1.085E-13 1.0BSE- 13 1.060E· 18 O.OOOE+OO O.OOOE+OO 
2.499E-10 2.499E-10 2.442E-15 O.OOOE+OO O.OOOE+OO 
1 .841E-05 1 .841E-05 1. 799E-10 D.OOOE+OO O.OOOE+OO 
2.137E+OO 2.137E+OO 2.087E-05 O.OOOE+OO O.OOOE+OO 

iiiiiifflf llllllilll lilliiflil lilili!i!I 11111111!1 
*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 
ilililiiiillA 
Pb-210 
Ra- 226 
Th - 230 
U-234 
U-238 
illli Ii 

Concentration of radionucl ides in foodstuff media 
at t = 3.000E+OO years* 

Drinking Non leafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
\later Vegetable Vegetable Meat Mi Lk 

iliiilililiiiiililil ilililiiiiilililiiil iiiliiililiiilililii iiiliiililililililil ililililililiiiiAll iiililililililililil ilXiiiiAiliiAAil Aiiilililiiiiiiiiii iliiililililiiiiAil 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

ilililiiililWil iiiiiliiiliiiliiilii i\iiiiiiiiiliiiiilii ililiiAilililiiiiii iiiiiiiliiiiiiiiiiii iiiiiiiiiiiilliillll iilliiiiiiiiiiiliiii iliiiliiililililiiil AlilililMllilil 
O.OOOE+OO 2.857E-14 2.514E-14 3.326E-14 3.SSOE-14 3.236E-15 9.798E-16 O. OOOE+OO O.OOOE+OO 
O.OOOE+OO 4.180E-12 4.328E-12 3.627E-12 3.830E-12 2.983E-13 2.648E-13 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 2.595E-10 2.513E-10 2.711E-10 2.802E-10 1.594E-11 8.743E - 13 O.OOOE+OO 0.000E+OO 
O. OOOE+OO 4.604E-05 4.607E-05 4.526E-05 4.604E · 05 4.196E-06 7.044E·06 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO S.345E+OO 5.347E+OO 5 .357E+OO 5.354E+OO 4.873E·01 8.177E-01 O.OOOE+OO O.OOOE+OO 

i iiiiiliil llfliiliil iilllllfll lfflilllll lilliiiiii iiiiiiiiii ifiiiiiiil liilllliil iiiiiiiiii 
*Concentrations are at consumption time and include radioactive! decay and ingrowth during storage time. 

For livestock fodder, consumption time is t minus meat or milk storage t ime. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current 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 2011-009 

ATTACHMENT2 

1RESRAD, Version 6.5 T« Limit = 180 days 02/16/2011 07:12 Page 5 
concent : 600-323 Selenium Groundwater and Columbia River Protection 
Fi le : C:\RESRAD_FAM[l Y\RESRAD\6.5\USERF I LES\600-323_SELENIUM . RAD 

Concentration of radionuclides in environmental media 

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

at t = 1.000E+01 years 

Contaminat· Surface Air Par• llell Surface 
ted Zone Soil* ticulate \later \later 

iillllAAAAAilil ilAAAililiWII UlllOliliiiliil llilililUAilllil UililililililU 
pCi/g pCi/g pCi/m**3 pCi/l pCi/L 

lliliiiliiilllililil AAAAAililililil ililiiiiiiililililil iiilililAAAAAA ilililililililllilil 
2. 891E-13 2.891E-13 2.824E-18 O.OOOE+OO 0 .000E+OO 
3.935E·12 3.935E-12 3.844E-17 O.OOOE+OO 0 .000E+OO 
2.709E-09 2. 709E·09 2.646E-14 O.OOOE+OO O.OOOE+OO 
5. 912E-05 5.912E-05 5.776E-10 O.OOOE+OO O. OOOE+OO 
1.996E+OO 1.996E+OO 1.950E-05 O. OOOE+OO O. OOOE+OO 
iiiiiillll l illi!!iii i !! lii!l!i iiiiiiiiil iiiii!liii 

*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. 

Concentration of radionucl ides in foodstuff media 
at t = 1. OOOE+01 years* 

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

Radio· AAAAAWAil ilililAlliAilAII AAAAAAAAAA ilililililililAAA ililliAAililililil ilililililililill iliiiiillAAAil AllililililililAA liililAAAAAilil 
Nuclide pCi/L pC i /kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 
ilililAAAA iiiiiliiilililililil ililllMIIIIAAil iliiililiiAilliilil ilAAAAAAAilA AililllllilAAAA AililAAAAAAA ilAAAAAAilf.A AilAAilAAAAA ililililililllllAA 
Pb-210 . O. OOOE+OO 3.030E-12 2.902E-12 3.256E-12 3.321E-12 3 . 104E-13 9.898E-14 O.OOOE+OO O.OOOE+OO 
Ra-226 O.OOOE+OO 1.557E-10 1.573E-10 1.494E-10 1. 517E-10 1.210E-11 1.031E-11 O.OOOE+OO O.OOOE+OO 
Th-230 O.OOOE+OO 2. 741E-09 2 . 718E-09 2.784E-09 2.813E-09 1.595E-10 8. 099E-12 O.OOOE+OO O.OOOE+OO 
U- 234 O.OOOE+OO 1.478E-04 1.480E-04 1.472E-04 1.479E-04 1.347E-05 2.262E-05 O.OOOE+OO O.OOOE+OO 
U- 238 O.OOOE+OO 4.992E+OO 4.994E+OO 5.003E+OO 5.001E+OO 4.551E-01 7.637E-01 O.OOOE+OO O.OOOE+OO 
iliiil i i iiiiiiiii iiiiiiiiii iiiiililif iiiiliiiii iiiiiiiiii iiiiiiiiii iiiiilliii ltliililit iiiillllii 
*Concentrations are at consurption time and include radioactive decay and ingrowth during storage time. 

For livestock fodder, consurption time is t minus meat or milk storage t ime. 

Concentrations in the media occurr ing 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. 

Rev.0 

Attachment 2 Sheet No. 5 of 9 
Originator: S. W..,...,..._..,,c.,..1a-rk~~---Date 2/17/11 -
Chk'd By M. W. Perrott Date 2/17/11 
Cale. No. 0600X-CA-V0107 Rev. No. _O __ 

Remaining Sites Verification Package for the 600-323, Bermed Area B-30 



Attachment to Waste Site Reclassification Form 2011-009 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 6 
Concent : 600-323 Selenium Groundwater and ColUITbia River Protection 
Fi le : C:\RESRAO_FAMI LY\R ESRA0\6.5\U_SERFILES\600 · 323_SELENIUM. RAO 

Concentration of radionuclides in environmental media 
at t = 3.000E+01 years 

Radio
Nuclide 
AAAAiiAA 
Pb-210 
Ra-226 
Th-230 
U-234 
U-238 
iiiiiii 

Contami nat- Surface Air Par· llell Surface 
ted Zone Soil* ti cul ate \later \later 

AiiAiiiiiiiiAAii AililiiAiiiiiiiiii iiiiililiiiiAAiiA AiiMiiiiAiiiiii ililAAAAAAilii 
pCi/g pCi/g pCi/m**3 pCi/l pCi/L 

iiiiAAilAAAAA iiiiiiilAAAAilii iiiiiiiiiiiiililiiil iliiiiiliilllliiU iiAAAililAUil 
1.986E·11 1.986E-11 1.940E·16 O.OOOE+OO O.OOOE+OO 
1.002E-10 1.002E·10 9.792E·16 O.OOOE+OO O.OOOE+OO 
2.273E·08 2.273E·08 2.221E·13 O.OOOE+OO O.OOOE+OO 
1.597E·04 1.597E·04 1.560E·09 O.OOOE+OO O.OOOE+OO 
1.642E+OO 1.642E+OO 1.604E · 05 O. OOOE+OO O.OOOE+OO 
ii iii ii if i if i l ii ii If Ii f ii f Ii ii If !ill if I l f Ill if i l ii 

*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 parameter.s appearing in the input screen when the pathways are active . 

Radio
Nuclide 
iiiiO.ililil 
Pb-210 
Ra-226 
Th - 230 
U-234 
U- 238 
ff ili I l 

Concentration of radionuclides in foodstuff media 
at t = 3.000E+01 years* 

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

iiiiiiilAiiiliiAii iiiiilli.AAAAAii AAAAiiiiiiiiiiii i!.iiiiiliiii:O.U iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiil iiiiAiiiiAiiiiiiii iiiiiiXiiiiiiAilii ililiiiliiiiiiiiiiii 
pCi/l pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iiiliiiiililillil iiililiiiliiiiiliiii AAililililil.ililA AiiiiiiilAiiiiAil iliiiiili\Ailiiiiil .~ililiiiliiiiiliiii UililiiAiliiiiX AiiillliliiAAilil iiililiiUiiAiiii 
0.000E+OO 2.022E-10 1.989E-10 2.086E·10 2.099E-10 1.974E-11 6.463E-12 0.000E+OO O.OOOE+OO 
O.OOOE+OO 3.995E-09 4.00SE-09 3.942E-09 3.962E-09 3.179E·10 2.680E-10 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 2.283E-08 2.280E-08 2.298E-08 2.306E-08 1.307E-09 6.467E·11 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 3.993E-04 3.996E·04 3.991E-04 3.997E-04 3.639E-05 6.110E-05 O.OOOE+OO 0.000E+OO 
O.OOOE+OO 4.107E+OO 4.109E+OO 4.116E+OO 4.114E+OO 3.744E-01 6.284E-01 O.OOOE+OO O.OOOE+OO 
iiiiiiiiii iiiiiiiiii iiiiiiiiii iiiiiiiiii iiiiiiiffl lllfflflfl flfll!flil llllflllii !lfiiiliil 

•concentrations are at consumption time and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consumption 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 2011-009 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 7 
Concent : 600-323 Selenium Groundwater and Columbia River Protection 
Fi le : C:\RESRAD_FAMILY\RESRAD\6.5\USERFI LES\600-323_SELENIUM.RAD 

Concentration of radionuclides in environmental media 
at t = 1 . OOOE+02 years 

Contaminat- Surface Air Par- \lell Surface 
ted Zone Soil• ticulate \later \later 

Radio· ilililililililAAil ililililiiiliiiiilil ililiiAilililiiilil ilililililililililil ilililAilililiiilil 
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L 
ilAiliiilAA ilililAAAAiiAA AAAAilAAAiiil ilAAAAAAAAil ilAililAAAAAA ilAilililililiiilii 
Pb-210 1.465E·09 1.465E·09 1.431E·14 O.OOOE+OO O.OOOE+OO 
Ra-226 3.0SSE-09 3.055E·09 2.984E·14 O.OOOE+OO O.OOOE+OO 
Th-230 2.006E·07 2.006E·07 1.960E·12 O.OOOE+OO O.OOOE+OO 
U-234 3.760E-04 3.760E-04 3.674E·09 O.OOOE+OO O.OOOE+OO 
U·238 8.295E-01 8.295E·01 8.104E·06 O.OOOE+OO O.OOOE+OO 
lllllll lllllliiii iiiiiiiiii iiiiiliiii iiiiiiiiil iiiiiiiiil 
*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 
AAAAAAA 
Pb-210 
Ra-226 
Th-230 
U- 234 
U-238 
l l lllll 

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

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

iiililililililililil ililililiiililililil ililAAililililiiil iliiiiilil.i.Aililil ilililililililililil iliiiliiilililAAA iliiilililililililil Allilililililililil ililililiiililililli 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

ilAllilililAililil ililililililililU iiililii.ililiiiiilil iiiliiiliiiiilililA AAiiilililAililA ilAUilililAAA illliilililAAil AililililAAAAA iliiilXilAiiiliiil 
O.OOOE+OO 1.476E·08 1.466E·08 1.497E·08 1.500E·08 1.414E·09 4.678E-10 O.OOOE+OO O.OOOE+OO 
O.OOOE+OQ 1.221E·07 1.222E·07 1.216E·07 1.218E-07 9. 794E-09 8.225E·09 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 2.009E·07 2.012E-07 2.016E·07 2.018E·07 1.144E-08 5.606E·10 0.000E+OO 0.000E+OO 
O.OOOE+OO 9.403E·04 9.410E·04 9.410E-04 9.412E·04 8.569E-05 1.439E-04 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 2.075E+OO 2.076E+OO 2.080E+OO 2.079E+OO 1.892E-01 3.175E-01 O.OOOE+OO 0.000E+OO 
lillilllll llilllllll llllllli!I iiiillliil lltliillll iiliiiiiii iiiiiiiiii iiiill!lll llllllllll 

*Concentrations are at consUJrption time and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consUJrption 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 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 8 
Concent : 600-323 Selenium Groundwater ·and Colurbia River Protection 
Fi le : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\600-323_SELENIUM.RAD 

Concentration of radionuclides in environmental media 
at t = 4 . 870E+02 years 

Radio
Nuclide 
iliiiiiiAU 
Pb-210 
Ra-226 
Th - 230 
U-234 
u- 238 
i i 11111 

Contaminat- Surface Air Par- llell Surface 
ted Zone Soil* ticulate \later \later 

iiiiiiUiiiiiiiiii iiAiiAiiiiiiAiiil iiiiiiiOIAAiiAA ililiilAAXAilii iiiiiliiiliiilllAil 
pCi/g pCi/g pCi/m**3 pCi/l pCi/L 

iiilAiiiliiiliiiiA ilAilAAililililii iiiiillilililiiii i\Aiiiiiliiiiiiiiii iiiiiiiiiiiiiiiiilii 
1.260E-07 1.260E-07 1.230E- 12 1.885E-08 2. 250E-10 
1.465E-07 1.465E-07 1.432E-12 2.692E-08 3.213E-10 
1.817E -06 1 .817E-06 1. 775E-11 3.414E-11 4.075E-13 
4.317E-04 4.317E-04 4.217E-09 1.0B?E-04 1.297E-06 
1.903E-02 1 .903E-02 1.859E-07 2.869E+01 3.424E-01 

llllllliil iiliiiilii liiiiiliii lliiiiiill llllllll l l 
*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. us ing pararreters appearing in the input screen when the pathways are active. 

Concentration of radionuclides in foodstuff media • 
at t = 4.870E+02 years* 

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

Radio- AAAAAAAAAA iiiiiiiiiiiiiiiiiiii iliiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiAiiiiiiiiiiAA ilAiiiiililiiiiAA iiiiiliiiliiilAAil ii.iiiiiiii.iiiiiliiil ii.ii.iliiiiiiiiiliiii 
Nuclide pCi/l pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/l pCi/kg pCi/kg 
iliiiliiiliiii ililiiiliiiliiiliiil iiiiiiiliiiiiiiiiiil ililiiiiilililililil ililiiiiililiiiiilil ii.iiiiiiiiiiiiiiiiii iiiiiiiiiiiiilAAii iiii.Aiiiii\Aiiii.ii iiiiii.iiii.iiiiiiilil Aiiiiiiiiililiiilil 
Pb-210 1 .893E-08 1 .291E-06 1 .380E-06 1.402E-06 1.398E ' 06 1.280E-07 4.290E-08 6.928E-08 2.314E-08 
Ra-226 2.702E-08 5. 898E·06 6.033E-06 6.036E-06 6.031E-06 4.851E-07 4.093E-07 1.649E-08 8.246E-08 
Th-230 3.696E - 11 1.818E-06 1.822E· 06 1.824E-06 1.824E-06 1.033E- 07 5.049E-09 4.408E-11 2.226E-10 
U-234 1.089E-04 1.226E-03 1.767E-03 1.888E-03 1 .891E-03 1 .197E-04 2.024E-04 1.313E-05 7 .879E-05 
U-238 2 .869E+01 3 .765E+01 1 .805E+02 1. 964E+02 1. 968E+02 5; 030E+OO 9. 254E+OO 3.422E+OO 2 .053E+01 
1111111 1111111111 lllftfltft 1111111!11 lfflflltll !ilf!liili iiiiiiiiii !ii!iiiiii iiiiiiiiii ililiillll 
*Concentrat i ons are at consUll)tion time and include radioactive decay and ingrowth during storage time. 

For livestock fodder, consU!l)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 2 

1RESRAD, Version 6.5 T« Limit= 180 days 02/16/2011 07:12 Page 9 
Concent : 600-323 Seleniun Groundwater and Columbia River Protection 
Fi le : C:\RESRAD_FAMI LY\RESRA0\6.5\USERFILES\600·323_SELENJUM.RAO 

Concentration of radionuclides in environmental media 
at t = 1. OOOE+03 years 

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

Radio- iiiiiiiiiiiiiii\U iiiiliU.lilililii iiiii\iiiiiiiliiiiii iiAAiiiliiUAii Ailiiiiili\i\iiiiii 
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L 
iiilAMilA ilAAiiAAiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiAAA MAiiiiiiiiiiiiii iiiiiiiiiii\iiiiiiii 
Pb-210 5.071E-07 5.071E·07 4.954E-12 2.614E-07 3.120E-09 
Ra-226 5.419E-07 5.419E·07 5.294E-12 4.084E-07 4.875E-09 
Th-230 3.380E·06 3.380E-06 3.302E·11 3.565E·09 4.255E·11 
U-234 2.622E·04 2.622E-04 2.561E-09 1.072E·03 1.279E·05 
U-238 1.278E· 04 1.278E·04 1.248E· 09 1.956E·01 2.334E·03 
1111111 lliiiliili iiiiiiiiii iiiiiiilii iiiilliifl iilililiii 
*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. 

Rad i o· 
Nuclide 
iiiiiiiiiiiiii 
Pb-210 
Ra-226 
Th-230 
U-234 
U-238 
i i ifiil 

Concentration of radionucl ides in foodstuff media 
at t = 1.000E+03 years* 

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

iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiAiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiii.Uiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiilliiiiAii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iiiiiiiiiiiiiiiiAii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiAAAii iiiiiiAAiiiiiiiiii iiiiiiiiiiiii,iiiiii iiiiiiiiiiiiiiiiiiii 
2.614E·07 5.435E·06 6.720E-06 6.940E-06 6.941E-06 5.932E-07 2.033E-07 9 . 356E-07 3.126E·07 
4.084E · 07 2.222E·05 2.426E·05 2.449E·05 2.449E-05 1.956E-06 1.683E·06 2.437E·07 1.219E-06 
3.592E-09 3.387E·06 3.411E-06 3.423E-06 3.423E-06 1.924E-07 9.405E-09 4.277E-09 2.141E·08 
1 .072E·03 2 . 063E-03 7.401E-03 8.046E-03 8.046E·03 2.488E·04 4 . 471E·04 1.279E·04 7.677E-04 
1 .956E-01 2.572E-01 1.231E+OO 1.351E+OO 1 .350E+OO 3.458E·02 6.337E-02 2.335E-02 1.401E-01 
liiiiliiii liiiililii iliiiiilil iliiiiiiii iiiiiiiiii iiiliiiili iilllllli! !ll!f!lltl fllllll!lf 

*Concentrations are at consurption time and include radioactive decay and ingrowth during storage time. 
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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APPENDIXC 

DATA QUALITY ASSESSMENT 
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APPENDIXC 

DATA QUALITY ASSESSMENT 

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 (WHC 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 logbooks (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). 

Sample data collected at the 600-323 waste site were provided by the laboratories in three 
sample delivery groups (SDGs): SDG 100908, 100912, and 100913. SDG 100912 was submitted 
for third-party validation. Samples in the 600-323 waste site data set were analyzed using 
U.S. Environmental Protection Agency (EPA) method 6010 [inductively coupled plasma (ICP) 
metals], EPA method 7471 [cold vapor atomic absorption (mercury)], SW-846 Method 3550C 
[total petroleum hydrocarbons (TPH)] and EPA method 8310 [polycyclic aromatic hydrocarbons 
(PAH)]. The ICP metals include: antimony, arsenic, barium, beryllium, boron, cadmium, 
chromium, cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, 
and zinc. 

No major deficiencies were found in any of the SDGs. Minor deficiencies are discussed by SDG 
as follows below. If no comments are made about a specific analysis it should be assumed that 
no deficiencies in the quality of the data were found. Unless otherwise noted deficiencies listed 
below are specific to the individual SDG, but apply to all samples within that SDG. 

Minor Deficiencies 

SDGJ00912 

Sample delivery group 100912 comprises two soil samples (J1C210 and J1C2Jl) from the 
surface of the 600-323 waste site. Sample J1C2Jl is the field duplicate of sample J1C210. SDG 
100912 was submitted for formal third-party validation. Minor deficiencies are as follows: 
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In the TPH analysis, the matrix spike (MS) and matrix spike duplicate (MSD) recoveries for 
motor oil in sample J1C2Jl (124% and 116%, respectively) were above the laboratory 
acceptance criteria (57-115%). Analytical results for motor oil in sample JlCMPl may be 
considered estimated. Estimated data are useable for decision making purposes. 

In the ICP metals analysis, the laboratory has performed a serial dilution on samples J1 C2JO and 
J1C2Jl. The laboratories evaluation of this data indicates that physical or chemical interferences 
of copper, silicon, and zinc are present within the sample matrix. The laboratory has qualified 
these data with "L" flags to indicate this interference. Analytical results for cobalt, silicon, and 
zinc in samples J1C2J0 and J1C2Jl may be considered estimated. Estimated data are useable for 
decision-making purposes. 

In the ICP metals analysis, the MS recoveries for six analytes were out of laboratory acceptance 
criteria: antimony (37%), chromium (68%), magnesium (66%), molybdenum (69%), silicon 
(25%), and zinc (57%). Third-party validation has qualified the antimony, chromium, 
magnesium, molybdenum, silicon, and zinc results in SDG J00912 as estimated with "J" flags. 
Estimated data are useable for decision-making purposes. 

In the ICP metals analysis, the laboratory control standard (LCS) recovery was below project 
control limits (70-130%) for silicon ( 44% ). Third party validation qualified all silicon results in 
SDG J00912 as estimated with "J" flags. Estimated data are useable for decision-making 
purposes. 

In the ICP metals analysis, the relative percent differences (RPDs) calculated using the 
laboratory duplicate were above the project control limits (0-30%) for barium (37%), boron 
(36%), silicon (44%), sodium (46%), and zinc (42%), respectively. Elevated RPDs in 
environmental samples are generally attributed to natural heterogeneities in the sample matrix 
rather than to analytical variability in the sample extraction or analysis process. Third party 
validation qualified all barium, boron, silicon, sodium, and zinc results in SDG 100912 as 
estimated with "J" flags. The RPDs for cadmium (49%), lead (32%), and molybdenum (35%) 
also exceeded project control limits, but were not qualified by third-party validation. All 
cadmium, lead, and molybdenum results in SDG J00912 may be considered estimated. 
Estimated data are useable for decision-making purposes. 

SDGJ00908 

This SDG comprises two soil s_amples (JlCMP0-1) from the 600-323 waste site. Sample 
JlCMP0 is the equipment blank. Minor deficiencies are as follows: 

In the ICP metals analysis, the laboratory has performed a serial dilution on samples JlCMP0 
and JlCMPl. The laboratories evaluation of this data indicates that physical or chemical 
interferences of copper are present within the sample matrix. The laboratory has qualified these 
data with "L" flags to indicate this interference. Analytical results for cobalt in samples JlCMPO 
and JlCMPl may be considered estimated. Estimated data are useable for decision-making 
purposes. 
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In the ICP metals analysis, the MS recoveries for four analytes were out of project acceptance 
criteria (70-130%). For all of the analytes with MS recoveries outside the acceptance criteria, 
except antimony and silicon, the initial matrix spike concentrations were not significantly large 
when compared to the native concentration in the sample. Therefore, the deficiency in the MS 
result is a reflection of the analytical variability of the native concentration rather than a measure 
of the recovery from the sample. The original MS recoveries for antimony (51 %) and silicon 
(36%) cannot be attributed to insufficient spike amounts. The antimony and silicon results in 
SDG J00908 may be considered estimated. Estimated data are useable for decision-making 
purposes. 

In the ICP metals analysis, the RPD calculated using the laboratory duplicate was above the 
project control limits (0-30%) for cadmium (35% ). Elevated RPDs in environmental samples are 
generally attributed to natural heterogeneities in the sample matrix rather than to analytical 
variability in the sample extraction or analysis process. All cadmium results in SDG J00908 may 
be considered estimated. Estimated data are useable for decision-making purposes. 

SDGJ00913 

This SDG comprises three soil samples (J1CMP2-4) from the 600-323 waste site. Minor 
deficiencies are as follows: 

In the ICP metals analysis, the laboratory has performed a serial dilution on samples J1CMP2-4. 
The laboratories evaluation of this data indicates that physical or chemical interferences of 
aluminum, barium, calcium, chromium, copper, iron, magnesium, manganese, nickel, silicon, 
and vanadium are present within the sample matrix. The laboratory has qualified these data with 
"L" flags to indicate this interference. Analytical results for these analytes in samples J1CMP2, 
J1CMP3, and J1CMP4 may be considered estimated. Estimated data are useable for decision
making purposes. 

In the ICP metals analysis, the MS recoveries for twelve analytes were out of project acceptance 
criteria (70-130% ). For two of the analytes with MS recoveries outside the acceptance criteria, 
the initial MS concentrations were not significantly large when compared to the native 
concentration in the sample. Therefore, the deficiency in the MS result is a reflection of the 
analytical variability of the native concentration rather than a measure of the recovery from the 
sample. However, the original MS recoveries for antimony (43%), arsenic (68%), beryllium 
(62%), chromium (62%), cobalt (61 %), copper (67%), magnesium (67%), molybdenum (63%), 
nickel (60%), and silicon (21 %) cannot be attributed to insufficient spike amounts. The results 
for these analytes in SDG J00913 may be considered estimated. Estimated data are useable for 
decision-making purposes. 

In the ICP metals analysis, the RPD calculated using the laboratory duplicate was above the 
project control limits (0-30%) for barium (39%), boron (52%), calcium (32%), silicon (53%), 
and zinc (34% ). Elevated RPDs in environmental samples are generally attributed to natural 
heterogeneities in the sample matrix rather than to analytical variability in the sample extraction 
or analysis process. All barium, boron, calcium, silicon, and zinc results in SDG J00913 may be 
considered estimated. Estimated data are useable for decision-making purposes. 
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FIELD QUALITY ASSURANCE/QUALITY CONTROL 

Relative Percent Difference (RPO) 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 of samples that could bias results. A single set of field QA/QC 
samples (main sample and duplicate) were collected, as documented in the field logbook 
(WCH 2010a). Sample J1C2JO is the main sample and J1C2Jl is the field duplicate for the 
surface sample. 

The RPDs for the main and field duplicate samples have been calculated and are presented in 
Appendix A. The entire sample data set including the duplicate sample data are presented as an 
attachment to the RPO calculation. 

Field duplicate samples 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 RPO of the 
sample/duplicate pair(s), for each contaminant of concern. No major deficiencies in the RPO 
calculations were found for the duplicate samples. 

There was only one minor deficiency noted in the field duplicate evaluation for the surface 
sample at the 600-323 waste site. The RPO calculated for silicon (61.8%) was above the field 
duplicate acceptance criteria (less than 30% ). Elevated RPDs in environmental samples are 
generally attributed to natural heterogeneity in the sample matrix. The data are useable for 
decision-making purposes. 

A secondary check of the data variability is used when one or both of the samples being 
evaluated (main and duplicate) is less than five times the target detection limit (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 review. This case did not apply to any 
of the sample results. 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 600-323 
confirmatory sampling data found that the analytical results are accurate within the standard 
errors associated with the analytical methods, sampling, and sample handling. 
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The DQA review for the 600-323 waste site concludes that the reviewed data are of the right 
type, quality, and quantity to support the intended use. Detection limits, precision, accuracy, and 
sampling data group completeness were assessed to determine if any analytical results should be 
rejected as a result of QA and QC deficiencies. 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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