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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-NR-1 

Waste Site Code(s)/Subsite Code(s): 

118-N-1, 1303-N Spacer Silos 

Reclassification Category: 

Reclassification Status: 

Interim [8] 
Closed Out [8] 
RCRA Postclosure D 

Approvals Needed: DOE [8] Ecology 

Description of current waste site condition: 

Final D 

Control No.: 2013-076 

NoAction D 
Consolidated 

EPA 0 
• 

Rejected D 
None D 

The 118-N-1, 1303-N Spacer Silos waste site is located in the 100-NR-1 Operable Unit, approximately 30 m (98 ft) 
northwest of the 105-N Reactor. The site is identified in the Interim Action Record of Decision for the 100-NR-1 and 
100-NR-2 Operable Units, Hanford Site, Benton County, Washington, U.S. Environmental Protection Agency, Region 10, 
Seattle, Washington (100-N Area ROD) (EPA 1999) with removal and disposal as the selected remedy. The 
118-N-1 waste site consisted of three buried silos used for temporary storage of irradiated metallic fuel rod spacers 
removed from the 105-N Reactor. Silo 1 began operation in 1963 and was·a 30.5-cm (12-in.)-thick reinforced concrete 
culvert 4 m (13 ft) in diameter and 7.6 m (25 ft) long, buried upright, and extending about 7.1 m (20 ft) below grade. 
Approximately 3 ft of packed aluminum turnings were placed at the base of the silo 1. Silos 2 and 3 were added in 1967 
and were corrugated, galvanized-steel culverts 5.2 m (17 ft) in diameter and 10.7 m (35 ft) long that extended 9.1 m 
(30 ft) below grade. All three silos were standing vertically on end with the top 1.5 m (5 ft) above grade. Each silo had a 
concrete cover. The silos were numbered 1, 2, and 3 from south to north. The silos were covered and surrounded with 
an earth berm with a 30.5-m (100-ft) reinforced concrete retaining wall along the west side. The bottom of each silo was 
open to the soil below. All spacers were removed from the silos in 1995. 

Demolition and removal of the silos were completed by the Deactivation, Decontamination, Decommissioning, and 
Demolition (04) project on June 27, 2012, as documented in the "Post-Demolition Summary Report tor the 
1303-N Spacer Silos," CCN 169427, Interoffice Memorandum to M. E. Allen from W. H. Rodgers, Washington Closure 
Hanford, Richland, Washington (WCH 2013c) and disposed at the Environmental Restoration Disposal Facility (ERDF). 
After removal of the silos, additional contaminated soil at the waste site was removed by the Field Remediation Project 
from January 4, 2013, through March 22, 2013. Global positioning environmental radiological surveyor (GPERS) surveys 
were performed to support excavation and removal of contaminated soil. It is estimated that approximately 8,680 bank 
cubic meters of soil was removed as part of the soil remediation. 

Verification soil samples were collected on April 23 and 25, 2013, and May 2, 2013. A comparison of residual 
contaminant concentrations against cleanup levels has been performed in accordance with the remedial action objectives 
(RAOs) and remedial action goals (RAGs) established by DOE/RL-2005-93, Remedial Design Report/Remedial Action 
Work Plan for the 100-N Area (100-N Area RDR/RAWP), Rev. 0, U.S. Department of Energy, Richland, Washington 
(DOE-RL 2006) and the 100-N Area ROD (EPA 1999). The selected remedy involved (1) excavating the site, 
(2) disposing of excavation materials at ERDF at the 200 Area of the Hanford Site, (3) demonstrating through verification 
sam lin that cleanu oals have been achieved, and 4 ro osin the site for reclassification as Interim Closed Out. 

Basis for reclassification: 
The verification sampling and modeling results for the 118-N-1 waste site demonstrates that this site meets the RAOs and 
corresponding RAGs established in the 100-N Area RDR/RAWP (DOE-RL 2006) and the 100-N Area ROD (EPA 1999). 
These sampling and modeling results demonstrate that residual contaminant concentrations are protective of groundwater 
and the Columbia River. The entire 118-N-1 excavation is located within the deep vadose soil (i.e., greater than 4.6 m [15 ft] 
depth). Therefore, no direct exposure pathway to humans or ecological receptors will exist after backfill of the excavation. 
However, because contamination above shallow zone direct exposure soil cleanup levels was observed in deep zone 
soils, institutional controls to prevent uncontrolled drilling or excavation into the deep zone are required. The basis for 
reclassification is described in detail in the Remaining Sites Verification - 1303-N Spacer Silos 
Waste Site (attached). 
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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-NR-1 Control No.: 2013-076 

Waste Site Code(s)/Subsite Code(s): 

118-N-1, 1303-N Spacer Silos 

Regulator comments: 

Waste Site Controls: 

Engineered D Yes r2J No Institutional r2J Yes 0 No O&M D Yes r2l No 
Controls: Controls: Requirements: 

If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of 
Decision, TSO Closure Letter, or other relevanr documents: 

Institutional controls to prevent uncontrolled drilling or excavation into the deep zone of the site are required because 
contamination above shallow zone direct exposure soil cleanup levels was observed in deep zone soils. This 
requirement is per the remedial alternatives cited on page 37 to meet the RAOs of the 100-N Area ROD (EPA 1999). 

J . P. Neath / 
_Sjv(i .aJc - &/;q/ 15 

DOE Federal Project Director (printed) ( Signature l Date 

' ~ 

~ '{,L,1o/13 N. Menard , ~ 
• 

Ecology Project Manager (printed) Date 

N/A 
EPA Project Manager (printed) Signature Date 
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Attachment to Waste Site Reclassification Form 2013-076 

REMAINING SITES VERIFICATION PACKAGE FOR THE 
118-N-1, 1303-N SPACER SILOS WASTE SITE 

EXECUTIVE SUMMARY 

Rev. 0 

The 118-N-1 , 1303 Spacer Silos waste site is located in the 100-NR-1 Operable Unit of the 
Hanford Site and consisted of three buried silos used for temporary storage of irradiated metallic 
fuel rod spacers removed from the 105-N Reactor. Silo 1 began operation in 1963 and was a 
30.5-cm (12-in.)-thick reinforced concrete culvert 4 m (13 ft) in diameter and 7.6 m (25 ft) long, 
buried upright, and extending about 7.1 m (20 ft) below grade. Approximately 0.9 m (3 ft) of 
packed aluminum turnings were placed at the base of silo 1 (GE 1963b). Silos 2 and 3 were 
added in 1967 and were corrugated, galvanized-steel culverts 5.2 m (17 ft) in diameter and 
10.7 m (35 ft) long that extended 9.1 m (30 ft) below grade (GE 1966). All three silos were 
standing vertically on end with the top 1.5 m (5 ft) above grade. Each silo had a concrete cover. 
The silos were covered and surrounded with an earth berm, with a 30.5-m (100-ft) reinforced 
concrete retaining wall along the west side. The bottom of each silo was open to the soil below. 

The fuel rod spacers were transferred from the 105-N Reactor fuel storage basin to the silos by 
placing a spacer in a 7.6-cm (3-in.) spacer transfer line and then pushing it forward with the next 
spacer. Water from the 105-N fuel storage basin was used to dislodge spacers that became stuck 
in the transfer line. When a silo was completely full, the spacers were removed and shipped to 
the 200 Area burial grounds for disposal. The amount of spacers removed and shipped at any 
one time varied, depending upon reactor operations. All remaining spacers were removed from 
the silos in 1995 and the silos were inspected with video cameras to confirm that they were 
empty. 

Demolition and removal of the 1303-N Spacer Silos was completed by the Deactivation, 
Decontamination, Decommissioning, and Demolition (D4) project on June 27, 2012 
(WCH 2013b, WCH 2013c, DOE-RL 2013) . The Field Remediation (FR) project then removed 
approximately 8,680 bank cubic meters of contaminated soil from January 4, 2013 , through 
March 22, 2013, after D4 completed the silo removal. No anomalies were encountered during 
remedial activities. 

Following remediation, verification soil samples were collected on April 23 and 25, 2013, and 
May 2, 2013. A summary of the cleanup evaluation for the soil results compared to the 
applicable cleanup criteria is presented in Table ES-1. The current site conditions achieve the 
Remedial Action Goals (RAGs) established by the Remedial Design Report/Remedial Action 
Work Plan for the 100-N Area (100-N Area RDRIRA WP) (DOE-RL 2006b) and the Interim 
Action Record of Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site, 
Benton County, Washington (100-N Area ROD) (EPA 1999). The results of the verification 
sampling were used to make a reclassification decision for the 118-N-1 waste site in accordance 
with the TPA-MP-14 procedure in the Tri-Party Agreement Handbook Management Procedures 
(DOE-RL 2011). . 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site ES-1 



Regulatory 
Requirement 

Direct Exposure -
Radionuclides 

Direct Exposure -
Nonradionuclides 

Attachment to Waste Site Reclassification Form 2013-076 

Table ES-1. Summary of Remedial Action Goals for the 
118-N-1 Waste Site. (2 Pages) 

Remedial Action Goals Results 

Attain dose rate of < 15-mrem/yr There is no direct exposure 
above background over pathway for this site because it is 
1,000 years . located below 4.6 m (15 ft) depth. 

There is no direct exposure 
Attain individual COPC RAGs. pathway for this site because it is 

located below 4.6 m (15 ft) depth. 

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

Attain a cumulative hazard 
quotient of < I for 

There is no direct exposure 
Risk Requirements - noncarcinogens. 

pathway for this site because it is 
Nonradionuclides Attain an excess cancer risk of 

< I x 10·6 for individual 
located below 4.6 m (15 ft) depth . 

carcinogens. 

Attain a cumulative excess cancer 
risk of < l x 10·5 for carcinogens. 

Attain single-COPC groundwater Residual concentrations of 
and river protection RA Gs. radionuclides, consisting of 

Attain national primary drinking cesium-137 and strontium-90, at 

water standards 2
• 4 rnrem/yr the 118-N-1 waste site exceed soil 

(beta/gamma) dose rate to target lookup values for groundwater 

receptor/organs. and river protection. However, 
based on RESRAD modeling 

Groundwater/River 
discussed in Appendix C of the 
100-N Area RDR/RA WP 

Protection - Meet drinking water standards for (DOE-RL 2006b), it is predicted 
Radionuclides alpha emitters : the most stringent that residual radionuclide 

of 15 pCi/L MCL or I/25th of the contamination at the 
derived concentration guides from 118-N-1 waste site will not reach 
DOE Order 5400.5 b_ groundwater and thus the 

Columbia River within 
1,000 years d~ 

Meet total uranium standard of Uranium was not quantified above 
30 µg/L (21 .2 pCi/L) c _ background levels for this site. 

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site 
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Remedial 
Action 

Objectives 
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NA 

NA 

NA 

Yes 
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Table ES-1. Summary of Remedial Action Goals for the 
118-N-1 Waste Site. (2 Pages) 

Rev. 0 

Remedial 
Regulatory Action 

Requirement 
Remedial Action Goals Results 

Objectives 
Attained? 

Selenium was detected in one 
focused sample at 1.1 mg/kg, 
exceeding the soil RAG of 
I mg/kg for protection of the 
Columbia River. Mercury was 
detected in one sample at a 
concentration exceeding criteria 

Groundwater/River Attain individual nonradionuclide for protection of groundwater and 
Protection - groundwater and river cleanup the river. However, based on 
Nonradionuclides requirements. RESRAD modeling discussed in 

Appendix C of the 100-N Area 
RDR/RA WP (DOE-RL 2006b), it 
is predicted that residual 
concentrations of selenium and 
mercury are protective of 
groundwater and thus the 
Columbia Ri ver e, r_ 

• "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 14 1 ). 
b Radiation Protection of the Public and Environment (DO E Order 5400 .S). 
c Based on the isotopic distribution of uranium in the 100 Areas, the 30 µg/L MCL corresponds to 2 1.2 pC i/L. 

Yes 

Concentrat ion-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a 
Maximum Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHJ 200 I). 

d A site-specifi c RESRAD model evaluation (0 I00N-CA-V0226) provided in Appendix A predicts that the residual 
act ivities o f radionuclides at the 118-N-1 waste site are protective of groundwater and the Co lumbia River. 

• A s ite-specifi c RESRAD evaluat ion (0 I00N-CA-V022S) prov ided in Appendix A determined that the concentration of 
residual se lenium contamination was insuffic ient to exceed river protection criteria within 1,000 years. 

r Based on RESRAD modeling discussed in Appendix C of the 100-N RDR/RA WP (DOE-RL 2006b), the residual 
co ncentrat ion of mercury is not predicted to migrate more than 2.0 m (6.6 ft) vertica lly within 1,000 years based on the 
Kd value fo r mercury of 30 mL/g. The distance to groundwater fro m the bottom of the excavation area is 9.5 m (3 1.2 ft). 
Therefore, res idual concentrations of mercury are predicted to be protective of groundwater and the Co lumbia River. 

CO PC= contam inant of potential concern RAG = remedial action goal 
DOE = U.S. Department of Energy RESRAD = RESidual RADioactivity (dose model) 
MCL = maximum contaminant level RDR/RA WP = Remedial Design Report/Remedial Action Work Plan 
NA = not applicable fo r the I 00 Area 

In accordance with this evaluation, the verification sampling results support a reclassification of 
the 118-N-1 waste site to Interim Closed Out. The current site conditions achieve the remedial 
action objectives and the corresponding RA Gs established in the 100-N Area ROD (EPA 1999) 
and 100-N Area RDR/RA WP (DOE-RL 2006b) . The verification sample results and modeling 
show that residual contaminant concentrations are protective of groundwater and the 
Columbia River. The entire 118-N-1 excavation is located within the deep vadose zone 
(i.e., greater than 4.6 m [15 ft] depth). Therefore, no direct exposure pathway to humans or 
ecological receptors will exist after backfill of the excavation and evaluation of attainment of 
RAGs for the site is limited to demonstrating that residual contamination is protective of 
groundwater and the Columbia River. However, because contamination above shallow zone 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site ES-3 
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direct exposure soil cleanup levels was observed in deep zone soils, institutional controls to 
prevent uncontrolled drilling or excavation into the deep zone are required. 

Rev. 0 

Soil cleanup levels were established in the 100-N Area ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the 100-N Area ROD (EPA 1999), a 
comparison against ecological risk screening levels is made for sites with contamination located 
above 4.6 m (15 ft). However, because the 118-N-1 excavation is located below a depth of 4.6 m 
(15 ft), there is no risk to ecological receptors and no evaluation of ecological risk is required. 

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site ES-4 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
118-N-1, 1303-N SPACER SILOS WASTE SITE 

STATEMENT OF PROTECTIVENESS 

This report demonstrates that the 118-N-1, 1303-N waste site meets the objectives to support a 
reclassification of this site to Interim Closed Out as established in the Remedial Design 
Report/Remedial Action Work Plan for the 100-N Area (100-N Area RDR/RA WP) 
(DOE-RL 2006b) and the Interim Action Record of Decision for the 100-NR-1 and 
100-NR-2 Operable Units, Hanford Site, Benton County, Washington (100-N Area ROD) 
(EPA 1999). The entire 118-N-1 waste site excavation is located within the deep vadose zone 
(i.e., greater than 4.6 m [15 ft] depth). Therefore, no direct exposure pathway to humans or 
ecological receptors will exist after backfill of the excavation and evaluation of attainment of 
remedial action goals (RAGs) for the site is limited to demonstrating that residual contamination 
is protective of groundwater and the Columbia River. The results of the verification sampling 
and modeling show that residual contaminant concentrations are protective of groundwater and 
the Columbia River. However, because contamination above shallow zone direct exposure soil 
cleanup levels was observed in deep zone soils, institutional controls to prevent uncontrolled 
drilling or excavation into the deep zone are required. 

Soil cleanup levels were established in the 100-N Area ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the 100-N Area ROD (EPA 1999), a 
comparison against ecological risk screening levels is made for sites with contamination located 
above 4.6 m (15 ft) . Because the 118-N-1 excavation is located below a depth of 4.6 m (15 ft), 
there is no risk to ecological receptors and no evaluation of ecological risk is required. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 118-N-1, 1303-N Spacer Silos waste site is located in the 100-NR-1 Operable Unit of the 
Hanford Site, approximately 30 m (98 ft) northwest of the 105-N Reactor (Figure 1). The 
1303-N Spacer Silos consisted of three buried silos used for temporary storage of irradiated 
metallic fuel rod spacers removed from the 105-N Reactor. Silo 1 began operation in 1963 and 
was a 30.5-cm (12-in.)-thick reinforced concrete culvert 4 m (13 ft) in diameter and 7.6 m (25 ft) 
long, buried upright and extending about 7.1 m (20 ft) below grade. Approximately 0.9 m (3 ft) 
of packed aluminum turnings were placed at the base of silo 1 (GE 1963b ). Silos 2 and 3 were 
added in 1967 and were corrugated, galvanized-steel culverts 5 .2 m (17 ft) in diameter and 
10.7 m (35 ft) long that extended 9.1 m (30 ft) below grade (GE 1966). All three silos were 
standing vertically on end with the top 1.5 m (5 ft) above grade and had concrete covers. The 
silos were numbered 1, 2, and 3 from south to north. Figure 2 is an aerial photograph taken in 
1983 and shows the top of silo 3 exposed at the surface. The silos were covered and surrounded 
with an earth berm and had a 30.5 m (100 ft) reinforced concrete retaining wall along the west 
side (Figure 3). The bottom of each silo was open to the soil below. 

Remaining Sites Verification Package for the I 18-N-1, 1303-N Spacer Silos Waste Site 1 
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Figure 1. The 118-N-1 Waste Site Location Map. 
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Figure 2. 118-N-1 , 1303-N Fuel Rod Spacer Silos (1983). 

Figure 3. 118-N-1, 1303-N Fuel Rod Spacer Silos - Pre-Demolition. 

Remaining Sites Verification Package fo r the 1 I 8-N-J, 1303-N Spacer Silos Waste Site 3 
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The fuel rod spacers (also known as fuel element dummies) were used to optimize the position of 
fuel in the pressure tubes of N-Reactor. The spacers consisted of 5.1-cm (2-in.) internal diameter 
carbon steel pipe with 0.3-cm (1 /8-in.) wall thickness. They were in basic lengths of 43 cm 
(17 in.), 57 cm (22.5 in.) , and 70 cm (27 .5 in.), but the predominant size used in reactor reloads 
was 57 cm (22.5 in.) . Interspersed about their walls were 1.3-cm (0.5-in.) diameter holes 
numbering 72, 92, and 120 respectively. Radioactive contamination associated with the spacers 
consisted of mixed fission products associated with reactor process water (as surface 
contamination) and Co-60 as an activation product in the carbon steel spacers. 

The fuel rod spacers were transferred from the 105-N Reactor fuel storage basin to the silos by 
placing a spacer in a 7.6-cm (3-in.) spacer transfer line and then pushing it forward with the next 
spacer using a winch and cable carrier system. Openings in the carrier end plates prevented 
excess amounts of water from reaching the silos (burial pits) (GE 1963a). Water from the 
105-N fuel storage basin was used to dislodge spacers that became stuck in the transfer line. 
This spacer transfer Line is known as the "dummy disposal line" and is identified in the Hanford 
Waste Information Data System (WIDS) as part of the 100-N-84:6, 100-N Area Chemical and 
Process Sewer Pipelines waste site. However, this transfer line is a unique pipeline and is not 
interconnected with any of the other 100-N-84:6 pipelines. When a silo was completely full, the 
spacers were removed and shipped to the 200 Area burial grounds for disposal (Figure 4) . The 
amount of spacers removed and shipped at any one time varied, depending upon reactor 
operations. 

Figure 4. Removal of Spacers from Silos (April 1983). 

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site 4 
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Noncontaminated water was sprayed into the silos in 1984 to prevent airborne contamination 
during removal of the spacers. However, it was decided to discontinue spraying water because it 
could potentially wash contamination into the soil. Therefore, paint was used to fix the 
contamination instead of using water spray to control airborne contamination levels. 

Beyond the intended use of the open-bottomed silos, two documented releases to the ground 
have been associated with the spacer storage silos and associated piping: 

• March 8, 1978 (UN-100-N-3): A leak was detected in the spacer transfer line. The first 
indication of the leak was the appearance of a 1.2-m (4-ft) diameter by 76 cm (30-in.) deep 
sinkhole between the 105-N Lift Station and the spacer storage silos. Excavation of the 
sinkhole area revealed a crack in the 7.6-cm (3-in.) reinforced plastic pipe approximately 
3.4 m (11 ft) below grade. It was estimated that approximately 1,400,000 L (360,000 gal) of 
irradiated N Reactor fuel storage basin water entered the ground (UNI 1978). An unknown 
amount of soil was removed and disposed at the 200 Area burial ground. This release is 
administratively designated as the UPR-100-N-3 waste site. 

• February 27, 1979 (UN-100-N-12): A leak similar to the March 8, 1978, release-occurred. A 
0.6 m by 0.9 m by 46 cm (2 ft by 3 ft by 18 in.) sinkhole was discovered at the backfilled 
location of the previous leak. The pressure necessary to transport the spacers within the 
transfer line apparently caused the line to rupture. An estimated 950,000 L (250,000 gal) of 
irradiated 105-N Reactor fuel storage basin water was released to the ground (UNI 1979). 
The plastic pipe was replaced with a stainless steel pipe. It is unknown if the contaminated 
soil was removed or covered. This release is administratively designated as the 
UPR-100-N-12 waste site. 

All remaining spacers were removed from the silos in 1995 and the silos were inspected with 
video cameras to confirm they were empty. The videos showed an accumulation of several 
inches of paint in the bottom of silos 2 and 3 from the use of paint for airborne contamination 
control. In 1996, contamination was found outside the chain link fence surrounding the site. To 
provide interim stabilization to prevent the spread of contamination, a bulldozer was used to 
push the contaminated material into the area surrounding the silos and cover the entire 
contaminated area with 15 cm ( 6 in.) of crushed rock. The site was then posted as an 
underground radioactive material area (URMA) (WCH 2005). Demolition and removal of the 
1303-N Spacer Silos (Figure 5) was completed by the Deactivation, Decontamination, 
Decommissioning, and Demolition (D4) project on June 27, 2012 (WCH 2013b, WCH 2013c, 
DOE-RL 2013). All waste was managed within the area of contamination (AOC) prior to 
shipment to the ERDF. No waste staging piles were used. 

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site 5 
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Figure 5. Spacer Silo Decommissioning (May 2012). 

A general Global Positioning Environmental Radiological Surveyor (GPERS) survey of the 
1303-N/1 17-N/105-NE/107-N Fuel Storage Basin Transfer Bay area was conducted on 
December 14, 2012, at the completion of D4 activities in the general area. Beta and gamma 
contamination was detected in these surveys, including contamination within the spacer silo 
excavation. 

The Field Remediation (FR) project subsequently removed contaminated soil from the area 
northwest of the 105-N Reactor, including removing additional soil from the 118-N-l 
excavation. New beta (Figure 6) and gamma (Figure 7) GPERS surveys were performed 

Rev. 0 

March 8, 2013, after this additional soil removal. These surveys show residual radiological beta 
and gamma contamination remains in the excavation below the fonner locations of silos 2 and 3. 
Up to 70,316 counts per minute gamma activity was detected below the former location of silo 2; 
gamma contamination was also detected below the former location of silo 3 at lower activities. 
Beta activity was detected above background in the excavation below the former locations of 
both silo 2 and silo 3. Focused verification samples were collected below the former locations of 
each of these silos to support evaluation of this residual radiological contamination 
(WCH 2013d). 

Remaining Sites Verification Package for the 118-N-J, 1303-N Spacer Silos Waste Site 6 
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It is estimated that approximately 8,680 bank cubic meters of soil was removed by the FR project 
from January 4, 2013 , through March 22, 2013 , as part of the additional soil remediation. All 
waste was direct loaded during the excavation and disposed at the ERDF. Figure 8 is a 
photograph of the excavation and Figure 9 provides a post-excavation civil survey. No 
anomalies were encountered during the remedial action activities. 

Figure 8. 118-N-1 Soil Excavation (July 2012). 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site 9 
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Figure 9. 118-N-1 Post-Excavation Civil Survey. 
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Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site 10 



Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

VERIFICATION SAMPLING ACTIVITIES 

Significant demolition and remediation has been performed over much of the area on the western 
side of the 105/109-N Reactor complex (Figure 8), affecting the overall topography of the area. 
Verification sampling for the 118-N-1 waste site was focused to the excavation footprint area of 
the former silos and on the immediately surrounding remediation footprint. This verification 
sampling was also used to support the future reclassification basis for the portion of the 
1 00-N-84:6 transfer pipeline that was within the same footprint without further verification 
sampling. The UPR-100-N-3, UPR-100-N-10, and UPR-100-N-12 sites were addressed by a 
separate verification sampling instruction (WCH 2013e) and included the remaining portion of 
the 1 00-N-84:6 transfer pipeline. 

Verification sampling of the 118-N-1 waste site was performed on April 23 and 25, 2013, and 
May 13, 2013 (WCH 2013a), to support a determination that residual contaminant concentrations 
in the soil meet cleanup criteria specified in the 100-N Area RDR/RA WP (DOE-RL 2006b) and 
the 100-N Area ROD (EPA 1999). The verification sample results are provided in Appendix A 
and indicate that the waste removal action achieved compliance with the remedial action 
objectives (RAOs) and RAGs for the 118-N-1 waste site. The following subsections provide 
additional discussion of the verification sampling design. The results of verification sampling 
are also summarized to support interim closure of the site. A more detailed discussion of the 
verification sample design can be found in the Work Instruction for Verification Sampling of the 
118-N-l Waste Site (WCH 2013d). 

Contaminants of Potential Concern 

The contaminants of potential concern (COPCs) for the 118-N-1 , 1303-N Spacer Silos waste site 
were identified based on known and suspected sources of contaminants associated with 
discharges to the silos and historical sample results collected for the 105-N Fuel Storage Basin. 
The COPCs included americium-241 , carbon-14, cesium-137, cobalt-60, europium-152, 
europium-154, europium-155, nickel-63, plutonium-238, plutonium-239, strontium-90, tritium, 
uranium-234, uranium-235 , uranium-238 , polychlorinated biphenyls (PCBs), chromium (total), 
hexavalent chromium, lead, and mercury. In addition, the expanded list of inductively coupled 
plasma (ICP) metals analysis included antimony, arsenic, barium, beryllium, boron, cadmium, 
cobalt, copper, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc. 

A summary of the contaminants analyzed and their analytical methods is provided in Table 1. 
Verification samples were analyzed using EPA-approved analytical methods (DOE-RL 2006b). 

Table 1. 118-N-1 Laboratory Analytical Methods and 
Contaminants of Potential Concern. (2 Pages) 

Analytical Method Contaminant of Potential Concern 
--------+--------------------4 

GEA - Gamma spectroscopy 
Americium-241 , cesium-137, cobalt-60, 
europium- I 52, europium- I 54, europium-155 

Sr-90 - Liquid scintillation counting Strontium-90 
------------------------, 

Ni-63 - Liquid scintillation counting Nickel-63 
--------'--------------------' 

Remaining Sites Verification Package for the JJB-N- 1, 1303-N Spacer Silos Waste Site 11 
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Table 1. 118-N-l Laboratory Analytical Methods and 
Contaminants of Potential Concern. (2 Pages) 

Analytical Method Contaminant of Potential Concern 

C-14 - Liquid scintillation counting Carbon-14 

Isotopic uranium Uranium-233/234, uranium-235, uranium-238 

Isotopic plutonium Plutonium-238, plutonium-239/240 

Tritium - Liquid scintillation counting Tritium 

ICP metals a - EPA Method 60 l 0 Chromium, lead 

Mercury - EPA Method 7471 Mercury 

Hexavalent chromium - EPA Method 7196 Hexavalent chromium 

PCB - EPA Method 8082 Polychlorinated biphenyls 

• Analysis fo r the expanded li st of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, 
chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc. 

EPA = U.S. Environmental Protection Agency ICP = inductively coupled plasma 
GEA = gamma energy analysis PCB = polychlorinated bipheny l 

Verification Sample Design 

This section describes the basis for selection of the sample design and determination of the 
number of verification samples. A statistical sampling design was used to collect verification 
samples from within the footprint of the 118-N-1 waste site excavation. Additionally, one 
focused soil sample was collected from directly below each of the three silos (WCH 2013d). 

A test pit was also excavated at the location of the highest radiological contamination identified 
in the GPERS survey, in the excavation beneath the former location of silo 2 (Figure 7). Soil 
samples were collected at 1 m (3.3 ft) depth intervals within the test pit to provide vertical 
distribution profile data for evaluation of residual radiological contamination and support 
evaluation of protection of groundwater and the river. 

All sampling was performed in accordance with ENV-1 , Environmental Monitoring & 
Management, to fulfill the requirements of the 10O-N Area Sampling and Analysis Plan f or 
CERCLA Waste Sites (DOE-RL 2006a). The samples were submitted for full protocol laboratory 
analyses. Additional information concerning sample collection can be found in the field 
sampling logbook (WCH 2013a). 

Table 2 provides a summary of the verification samples and Figure 10 shows the sample 
locations. 

Remaining Sites Verification Package fo r the 118-N-1, 1303-N Spacer Silos Waste Site 12 
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Table 2. 118-N-1 Verification Sample Summary a. 

Sample 
REIS Washington State Plane 

Location 
Sample Easting Northing Sample Analysis 
Number (m) (m) 

Statistical Sample Locations 

EXC-1 JlRLK3 571139.6 149553.3 GEA, strontium-90, nickel-63, 

EXC-2 JlRLKl 571148.9 149548.3 carbon-14, isotopic uranium, 

EXC-3 J1RLK2 571148.6 149558.9 isotopic plutonium, tritium \ 
PCBs, lCP metals °, mercury, 

EXC-4 JIRLR9 571157.9 149553 .9 hexavalent chromium 

EXC-5 JIRKW7 571148.2 149569.4 

EXC-6 J1RKW8 571157.6 149564.5 

EXC-7 J1RKW9 571157.2 149575.0 

EXC-8 JIRKX0 57 11 66.6 149570.1 GEA, strontium-90, nickel-63 , 

EXC-9 JIRKXl 571156.9 149585.6 
carbon-14, isotopic uranium, 

EXC-10 J1RKX2 571166.2 149580.6 
isotopic plutonium, tritium \ 
PCBs, ICP metals °, mercury, 

EXC-11 JlRKX3 571156.5 149596.2 hexavalent chromium 

EXC-12 JlRKX4 571165 .9 149591.2 
Duplicate of JlRKW9 JlRKX5 571157.2 149575 .0 
Split of JIRKW9 JIRKX6 571157.2 149575 .0 
Focus Sample Locations 
FS-1 (Silo # 1) JIRKX7 571151.7 149565.3 GEA, strontium-90, nickel-63 , 

FS-2 (Silo #2) JIRKX8 571157.7 149580.2 carbon-14, isotopic uranium, 
isotopic plutonium, tritium \ 

FS-3 (Silo #3) JIRKX9 571160.9 149586.7 PCBs, ICP metals °, mercury, 
hexavalent chromium 

Test Pit Samples 
Excavation floor JIRLR5 GEA, strontium-90, nickel-63 , 

1 m (3 .3 ft) depth JIRLR6 carbon-14, isotopic uranium, 

2 m (6.6 ft) depth J1RLR7 571157.4 149579.0 isotopic plutonium, tritium, 
PCBs, ICP metals °, mercury, 

3 m (9 .8 ft) depth JIRLR8 hexavalent chromium 

Equipment blank JlRLT0 NA NA ICP metals °, mercury 

• Full protocol laboratory analys is was performed as defined in Table I. Discrete, grab samples were co llected from 
each sampling location . 

b The portion of the sample fo r tritium analyses was collected at a depth of 0.15 m (6 in.) below the excavation surface 
per Tri-Party Agreement Change Notice TPA-CN-177 (dated August 21 , 2007). 

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

GEA = gamma energy analysis 
HEIS = Hanford Environmental Information System 
ICP = inductively coupled plasma 

NA = not applicable 
PCB = polychlorinated biphenyl 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site 13 
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Figure 10. Verification Sample Locations for the 118-N-1 Waste Site. 
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Verification Sampling Results 

Evaluation of the verification data from the excavation was performed by direct comparison of 
the statistical or maximum sample results for each COPC against cleanup criteria. The primary 
statistical calculation to evaluate compliance with cleanup standards is the 95% upper confidence 
limit (UCL) on the arithmetic mean of the data. The 95% UCL values for each detected COPC 
are computed for the 118-N-1 waste site as specified by the 100-N Area RDRIRA WP 
(DOE-RL 2006b). The calculations are provided in Appendix A. When a nonradionuclide 
COPC was detected in fewer than 50% of the verification samples collected for a decision unit, 
the maximum detected value was used for comparison to the RA Gs. If no detections for a given 
COPC were reported in the data set, then no statistical calculation or evaluation was performed 
for that COPC. The sample results for the focused samples and the test pit samples were 
evaluated using the maximum detected concentration for each COPC and comparing the value 
directly against the RAG. 

Comparisons of the sample results against the RA Gs for each COPC from statistical verification 
samples and the focused samples for the 118-N-1 waste site are summarized in Tables 3 and 4, 
respectively. Comparison of the sample results for the test pit against the RA Gs is provided in 
Table 5. Since the entire 118-N-1 excavation is located within the deep vadose zone (i.e., greater 
than 4.6 m [15 ft] depth), no direct exposure pathway to humans or ecological receptors will 
exist after backfill of the excavation. Therefore, evaluation of attainment of RA Gs for the site as 
shown in Tables 3, 4, and 5 is limited to demonstrating that residual contamination is protective 
of groundwater and the Columbia River. Contaminants that were not detected by laboratory 
analysis are excluded from these tables. Calculated cleanup levels are not presented in the 
Cleanup Levels and Risk Calculations Database (Ecology 2012) under WAC 173-340-740(3), 
"Model Toxics Control Act - Cleanup," for calcium, magnesium, potassium, silicon, and 
sodium. The EPA's Risk Assessment Guidance for Superfund (EPA 1989) recommends that 
aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, 
iron, magnesium, potassium, silicon, and sodium are not considered site COPCs and are not 
included in the table. The complete laboratory results for all constituents are stored in the 
Environmental Restoration (ENRE) project-specific database prior to archival in the HEIS, and are 
presented in Attachment 1 of the 95% UCL calculation (Appendix A). 

Table 3. Comparison of Statistical Values to Action Levels for the 
118-N-1 Waste Site Excavation. (2 Pages) 

Statistical or 
Soil Lookup Values (pCi/g) • Does the 

Does the 
Maximum Soil Lookup Soil Lookup Result 

Result Pass 
COPC Result h Value for Value for Exceed RESRAD 

(pCi/g) Groundwater River Lookup 
Modeling? 

Protection Protection Values? 

Americium-241 0.0587 -- C -- C No --
Cesium-137 d 0.748 {<BG) 1,465 2,930 No --
Cobalt-60 d 0.0429 13,900 27,800 No --
Europium-155 0.0378 {<BG) -- C -- C No --
Nickel-63 d 60.2 83 166 No --
Plutonium-239/240 0.235 -- C -- C No --

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site 15 
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Table 3. Comparison of Statistical Values to Action Levels for the 
118-N-1 Waste Site Excavation. (2 Pages) 

Statistical or 
Soil Lookup Values (pCi/g) • Does the 

Does the 
Maximum Soil Lookup Soil Lookup Result 

Result Pass 
COPC Result b Value for Value for Exceed 

RESRAD 
(pCi/g) Groundwater River Lookup 

Modeling? 
Protection Protection Values? 

Strontium-90 d 1.70 27.6 55 .2 No --

Tritium d 0.0307 12.6 25 .2 No --
Uranium-234 0.1 90 (<BG) I.I e I. I • No --
Uran ium-238 0.22 1 (<BG) 1.1 e I.I • No --

Statistical or 
Remedial Action Goals (mg/kg) • 

Does the 
Do the 

Maximum Soil Cleanup Soil Cleanup Result 
Results 

COPC Result b 
Level for Level for Exceed 

Pass 

(mg/kg) Groundwater River RAGs? 
RESRAD 

Protection Protection Modeling? 

Antimony r I.I (<BG) 5• 5 e No --

Arsenic 1.3 (<BG) 20 e 20 e No --

Bari um 53 .1 (<BG) 200 400 No --
Beryllium 0. 21 (<BG) 1.51 e 1.51 e No --
Cadmium r 0.1 2 (<BG) 0.8 1 e 0. 81 e No --
Chromium 4.6 (<BG) 18.5 e 18.5 e No --
Cobalt 9.6 (<BG) 32 --g No --
Copper 13. 1 (<BG) 59.2 22.0 e No --

Hexavalent chromium h 0.314 4.8 2 No --
Lead 2.5 (<BG) 10.2 e 10.2 e No --
Manganese 289 (<BG) 51 2 e -- g No --
Molybdenum h 0.28 8 -- g No --
N ickel 8.7 (<BG) 19.1 e 27.4 No --
Selenium r 0.84 5 I No --
Silver 0.17 (<BG) 8 0.73 e No --
Vanadium 59.9 (<BG) 85. J e -- g No --
Zinc 41.5 (<BG) 480 67.8 e No --
" Lookup values and RA Gs obtained from the 100-N Area RDR/RA WP (DOE-RL 2006b ), unless otherwise noted. 
b Maximum or 95% UCL, depending on data censorship, as described in the 118-N- 1 Waste Site Cleanup Verification 95% 

UCL Calculation (Appendix A). 
c No value because the distribution coeffi cient (Kd) value fo r this contaminant is greater than 80 mL/g, RESRAD modeling 

di scussed in Appendix C of the I 00 Area RDR/RA WP (DOE-RL 2009) predicts that the contaminant will show no 
migration within the I 00 Area vadose zone and no impact on groundwater or the Columbia River. 

d Lookup values and RA Gs obta ined fro m the I 00 Area RDR/RA WP (DOE-RL 2009). 
• Where cleanup levels are less than background, cleanup levels default to backgro und per WAC 173-340-700( 4 )( d) 

(Ecology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as 
di scussed in Section 2.1.2 .1 of the 100-N Area RDR/RA WP (DOE-RL 2006b). 

r Hanford site-spec ific background not availabl e. Value is from Ecology (1994) . 
8 No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State 

Department of Ecology Cleanup Levels and Risk Calcul ations database or other databases to calculate cleanup levels 
(WAC l 73-340-730[3l(a][iii], 1996 [Method B fo r surface waters]). 

h No Hanfo rd Site-spec ific or Washington State background value avai lable. 

BG 
COPC 
RAG 

= not applicable RDR/RA WP = Remedial Design Report/Remedial Action 
= backgro und Work Plan 
= contaminant of potential concern RES RAD = RES idual RADioactivity (dose model) 
= remedial action goal UCL = upper confidence limit 

WAC = Washington Administrative Code 
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Table 4. Comparison of Focused Sample Results to Action Levels for the 
118-N-1 Waste Site Excavation. (2 Pages) 

Soil Lookup Values (pCi/g) • Does the 
Does the 

Maximum Soil Lookup Soil Lookup Result 
Result Pass 

COPC Result b Value for Value for Exceed 
RESRAD 

(pCi/g) Groundwater River Lookup 
Modeling? 

Protection Protection Values? 

Ameri cium-241 0.119 -- C -- C No --
Carbon-14 1.53 -- C --C No --

Cesium-13 7 d 2.86 1,465 2,930 No --
Cobalt-60 d 2.78 13,900 27,800 No --
N ickel-63 d 18.0 83 166 No --
Plutonium-239/240 0.383 -- C -- C No --
Strontium-90 d 5.84 27.6 55.2 No --
Tritium d 0.223 12.6 25.2 No --

Uranium-234 0.163 (<BG) I. I • I.I • No --
Uranium-238 0.169 (<BG) I. I • I. I e No --

Remedial Action Goals (mg/kg) • 
Does the 

Do the 
Maximum Soil Cleanup Soil Cleanup Result 

Results 
COPC Result b Level for Level for Exceed 

Pass 
(mg/kg) Groundwater River RAGs? 

RESRAD 
Protection Protection Modeling? 

Arsenic 1.2 (<BG) 20 e 20 e No --

Barium 62 .9 (<BG) 200 400 No --

Beryllium 0.24 (<BG) 1.5 1 e 1.51 e No --
Cadmium r 0.12(<BG) 0.81 e 0.81 e No --
Chromium 4.7 (<BG) 18.5 e 18.5 e No --
Cobalt 9.6 (<BG) 32 -- g No --
Copper 11.2 (<BG) 59.2 22.0 e No --
Lead 2.5 (<BG) 10.2 e 10.2 e No --
Manganese 299 (<BG) 512 e --g No --
Mercury 0.21 (<BG) 0.33 e 0.33 e No --
Molybdenum h 0.25 8 -- g No --
Nickel 8.7 (<BG) 19.1 e 27.4 No --
Selenium r I.I 5 I Yes Yes' 

Vanadium 59.0 (<BG) 85.1 e -- g No --
Zinc 43.0 (<BG) 480 67.8 e No --
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Table 4. Comparison of Focused Sample Results to Action Levels for the 
118-N-1 Waste Site Excavation. (2 Pages) 

Remedial Action Goals (mg/kg) • 
Does the 

Do the 
Maximum Soil Cleanup Soil Cleanup Result 

Results 
COPC Result b Level for Level for Exceed 

Pass 
(mg/kg) Groundwater River RAGs? 

RESRAD 
Protection Protection Modeling? 

Aroclor-1254 0.003 0.017 i 0.0J7 i No --
' Lookup values and RAGs obtained from the 100-N Area RDR/RAWP (DOE-RL 2006b), unless otherwise noted. 
b Focused sample results are provided in Appendix A. 
c No va lue; because the distribution coefficient (Kd) value for this contaminant is greater than 80 mL/g, RES RAD 

modeling discussed in Appendix C of the 100 Area RDR/RA WP (DOE-RL 2009) predicts that the contaminant wi ll 
show no migration within the I 00 Area vadose zone and no impact on groundwater or the Columbia River. 

d Lookup values and RA Gs obtained from the I 00 Area RDR/RA WP (DOE-RL 2009). 
c Where cleanup levels are less than backgro und, cleanup leve ls default to background per WAC 173-340-700(4)(d) 

(Ecology 1996). The arsenic cleanup level of20 mg/kg has been agreed to by the Tri-Party Agreement project 
managers as discussed in Section 2.1.2. 1 of the 100-N Area RDR/RA WP (DOE-RL 2006b). 

r Hanford site-spec ific background not available . Value is fro m Ecology (1994). 
8 No parameters (b ioconcentration factors or ambient water quality criteria values) are avai lable from the Washington 

State Department of Ecology Cleanup Levels and Risk Calculations database or other databases to calculate cleanup 
levels (WAC 173-340-730[3)[a][iii] , 1996 [Method B for surface waters]). 

• No Hanford Site-specific or Washington State background va lue available. 
' A site-specific RESRAD evaluation (0 I00N-CA-V0225) determined that the concentration of res idual selenium 

contamination was insuffic ient to exceed river protection criteria within 1,000 years. Calculation is provided in 
Appendix A. 

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

= not applicable RDR/RA WP = Remedial Design Report/Remedial 
BG = background Action Work Plan 
COPC = contaminant of potential concern RESRAD = RES idual RADioactivity (dose model) 
RAG = remedial action goal WAC = Washington Administrative Code 
RDL = req uired detection limit 

Table 5. Comparison of Test Pit Sample Results to Action Levels for the 
118-N-1 Waste Site Excavation. (2 Pages) 

Soil Lookup Values (pCi/g) • Does the 
Does the 

Maximum Soil Lookup Soil Lookup Result 
Result Pass 

COPC Result b Value for Value for Exceed 
RESRAD 

(pCi/g) Groundwater River Lookup 
Modeling? 

Protection Protection Values? 

Americium-241 448 -- C -- C No --
Carbon-1 4 0.363 -- C -- C No --
Cesium-1 37d 2250 1,465 2,930 Yes Yese 

Cobalt-60 d 81.6 13 ,900 27,800 No --
Europium-154 28.8 -- C -- C No --
Europium-155 2.92 -- C -- C No --
N ickel-63 d 58.7 83 166 No --
Plutonium-238 2.50 -- C -- C No --
Plutonium-239/240 28 .8 -- C -- C No --
Strontium-90 d 970 27 .6 55 .2 Yes Yese 

Uran iurn-234 0.307 (<BG) I.I f I.I f No --
Uranium-238 0.279 (<BG) I.I f I. I f No --
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Table 5. Comparison of Test Pit Sample Results to Action Levels for the 
118-N-1 Waste Site Excavation. (2 Pages) 

Remedial Action Goals (mg/kg) • 
Does the 

Do the 
Maximum Soil Cleanup Soil Cleanup Result 

Results 
COPC Result b Level for Level for Exceed 

Pass 
(mg/kg) Groundwater River RAGs? 

RESRAD 
Protection Protection Modeling? 

Anti mony g 0.96 (<BG) 5 f 5 f No 
.. 

Arsenic I.I (<BG) 20 r 20 r No 
.. 

Barium 49 .7 (<BG) 200 400 No --
Beryllium 0.079 (<BG) I.SI r 1.51 r No --
Cadmium 8 0.15 (<BG) 0.81 r 0.81 r No --
Chromium 3.7 (<BG) 18.5 r 18.5 r No --
Cobalt 9.4 (<BG) 32 h No -- --
Copper 14.2 (<BG) 59.2 22 .0 r No --
Hexavalent chromium i 0.194 4.8 2 No --
Lead 2.3 (<BG) 10.2 r 10.2 r No --
Manganese 282 (<BG) 512 r h No ----
Mercury 0.46 0.33 r 0.33 r No Yes i 

Nickel 6.7 (<BG) 19.1 r 27.4 No --
Vanad ium 57.7 (<BG) 85.1 r -- h No --
Zinc 58.3 (<BG) 480 67.8 r No --

Lookup values and RAGs obtained from the 100-N Area R.DR/RA WP (DOE-RL 2006b), unless otherwise noted. 

b Test pit sample results are provided in Appendix A. 

c No value; because the distribution coefficient (Ki) va lue fo r this contaminant is greater than 80 mL/g, RESRAD modeling 
di scussed in Appendix C of the I 00 Area RDR/RA WP (DOE-RL 2009) predicts that the contaminant will show no 
migration within the l 00 Area vadose zone and no impact on groundwater or the Columbia River. 

d Lookup val ues and RA Gs obtained from the I 00 Area RDR/RA WP (DOE-RL 2009). 

e A site-spec ific RESRAD evaluation (O I0ON-CA-V0226) based on modeling di scussed in Append ix C of the 
I 00-N RDR/RA WP (DOE/RL 2006b) determined that residual rad iological contamination wi ll not exceed gro undwater 
and/or Columbia River protection criteria within 1,000 years . Calculation is provided in Appendix A. 

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700( 4 )( d) 
(Ecology 1996). The arsenic cleanup leve l of 20 mg/kg has been agreed to by the Tri -Party Agreement project managers 
as discussed in Section 2.1.2. l of the 100-N Area RDR/RA WP (DOE-RL 2006b). 

g Hanfo rd Site-specific background not avai lab le. Value is from Ecology (1994). 

h No parameters (bioconcentration facto rs or ambient water quality criteria values) are ava ilable from the Washington State 
Department of Ecology Cleanup Levels and Risk Calculations database or other databases to calculate cleanup levels 
(WAC I 73-340-730[3][a][iii], 1996 [Method B for surface waters]). 

No Hanford Site-specific or Washington State background value available. 

j Based on RES RAD modeling discussed in Appendix C of the I 00-N RDR/RA WP (DOE-RL 2006b), the res idual 
concentration of mercury is not pred icted to migrate more than 2.0 m (6.6 ft) vertica lly w ithin 1,000 years based on the Ki 
va lue fo r mercury of 30 mL/g. The distance to ground water from the bottom of the excavation area is 9.5 m (3 1.2 ft) . 
Therefore, residual concentrations of mercury are predicted to be protective of groundwater and the Columbia River. 

BG 
COPC 
RAG 

= not applicable RDR/RA WP = Remedial Design Report/Remedial Action 
= background Work Plan 
= contaminant of potential concern RESRAD = RESidual RADioactivity (dose model) 
= remedial action goal WAC = Washington Administrative Code 
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DATA EVALUATION 

This section demonstrates that residual contaminant concentrations at the 118-N-1 waste site 
achieve the applicable RA Gs developed to support unrestricted land use at the 100-N Area as 
established in the 100-N Area ROD (EPA 1999) and the 100-N Area RDR/RA WP 
(DOE-RL 2006b). 

Attainment of Nonradionuclide RA Gs 

Tables 3 and 4 compare the statistical and focused verification sampling results, respectively, to 
the applicable soil RA Gs for protection of groundwater and the Columbia River. Table 5 
compares the maximum test pit verification sampling results to the RAGs for protection of 
groundwater and the Columbia River. 

The entire 118-N-1 excavation is located within the deep vadose zone (i.e., greater than 4.6 m 
(15 ft] depth). Therefore, no direct exposure pathway to humans or ecological receptors will 
exist after backfill of the excavation and evaluation of attainment of RA Gs for the site is limited 
to demonstrating that residual contamination is protective of groundwater and the Columbia 
River. 

All COPCs were quantified below groundwater and/or river protection soil RAGs with the 
exception of mercury and selenium. For mercury, given the soil-partitioning coefficient of 
30 mL/g, this contaminant is not expected to migrate more than 2 m (6.6 ft) vertically in 
1,000 years based on Residual Radioactivity (RESRAD) modeling discussed in Appendix C of 
the 100-N Area RDR/RA WP (DOE-RL 2006b). The vadose zone beneath the 118-N-1 waste 
site is approximately 9.5 m (31.2 ft) thick; therefore , the residual concentration of mercury is 
predicted to be protective of groundwater and the Columbia River. 

Selenium concentrations exceeded the soil RA Gs for protection of the Columbia River. There is 
insufficient vadose zone to show groundwater/river protection for selenium with a 
soil-partitioning coefficient of 5 mL/g using the generic RESRAD model. Therefore, a 
site-specific RESRAD evaluation (0100N-CA-V0225) (Appendix A) was used to determine that 
the concentration of residual selenium contamination was insufficient to exceed river protection 
criteria within 1,000 years . 

Three-Part Test for Nonradionuclides 

A RAG requirement for nonradionuclides is the WAC 173-340-740(7)( e) three-part test, which 
consists of the following criteria: (1) the cleanup verification 95% UCL value must be less than 
the cleanup level, (2) no single detection shall exceed two times the cleanup criteria, and (3) the 
percentage of samples exceeding the cleanup criteria must be less than 10% of the data set. 

The application of the three-part test for the 118-N-1 waste site is included in the 95% UCL 
calculations, where half or more of the data set was detec1ed (Appendix A). The results of this 
evaluation indicate that residual COPC concentrations pass the three-part test in comparison 
against applicable RAGs. 
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An additional application of the three-part test is included for the statistical data sets that default 
to the maximum because less than half of the data set was detected. The results of this 
evaluation indicate that residual COPC concentrations pass the three-part test in comparison 
against applicable RAGs. 

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained 

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a 
cumulative hazard quotient ofless than 1.0, an individual contaminant carcinogenic risk of less 
than Ix 10-6

, and a cumulative carcinogenic risk of less than 1 x 10·5_ For the 118-N-l waste 
site, these risk values were not calculated since the site consists entirely of soil located below a 
depth of 4.6 m (15 ft) and there is no direct exposure pathway. 

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained 

Assessment of the risk requirements for the 118-N- l waste site included calculation of the hazard 
quotient and carcinogenic (excess cancer) risk values for groundwater protection for 
nonradionuclides. The requirements include an individual and cumulative hazard quotient of 
less than 1.0, an individual excess carcinogenic risk ofless than I x 10·6, and a cumulative excess 
carcinogenic risk of less than I x 10·5

_ Risk values were calculated for constituents that were 
detected at concentrations above Hanford Site or Washington State background values or for 
which there is no background value. In addition, the distribution coefficients for these 
contaminants must be less than that necessary to show no migration to groundwater in 
1,000 years based on RESRAD modeling discussed in Appendix C of the 100-N Area 
RDR/RA WP (DOE-RL 2006b ). Based on this model and a vadose zone of approximately 
9.5 m (31.2 ft) in thickness, a distribution coefficient (K<l) of 7.5 or greater is required to show no 
predicted migration to groundwater in 1,000 years. All individual hazard quotients for 
noncarcinogenic constituents are less than 1.0. The cumulative hazard quotient for the 
118-N-l waste site is 2.0 x 10·1

, which is less than 1.0. No carcinogenic constituents met the 
criteria for evaluation; therefore, no calculations of excess carcinogenic risks were performed. 
Therefore, nonradionuclide risk requirements related to groundwater are met. 

Attainment of Radionuclide RA Gs 

Evaluation of direct exposure RAG attainment for radionuclides is not required for the 
118-N-l waste site, since the site consists of soil located below a depth of 4.6 m (15 ft) and there 
is no direct exposure pathway. However, institutional controls to prevent uncontrolled drilling or 
excavation into the deep zone are required due to residual radiological activity in the deep zone 
exceeding direct exposure RAGs. 

Radiological contamination was detected in the test pit samples. Cesiurn-13 7 and strontium-90 
were detected at activities exceeding lookup values for protection of groundwater and the 
Columbia River (Table 5, Figure 11). However, site-specific RESRAD modeling performed in 
accordance with Appendix C of the RDR/RA WP (DOE/RL-2006b) indicates that tritium is the 
only radionuclide predicted to reach groundwater within 1,000 years, but at concentrations 
protective of groundwater and the Columbia River. 
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DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the verification sampling approach 
(WCH 2013d), the field logbook (WCH 2013a), and resulting analytical data with the sampling 
and data quality requirements specified by the project objectives and performance specifications. 
The DQA for the 118-N-1 waste site established that the data are of the right type, quality, and 
quantity to support site verification decisions within specified error tolerances. The evaluation 
verified that the sample design was sufficient for the purpose of clean site verification. 
The cleanup verification sample analytical data are stored in the ENRE project-specific database 
for data evaluation prior to its archival in the HEIS and are summarized in Appendix A. The 
detailed DQA is presented in Appendix B. 

SUMMARY FOR INTERIM CLOSURE 

The 118-N-1 waste site has been evaluated in accordance with the 100-N Area ROD (EPA 1999) 
and the 100-N Area RDR/RA WP (DOE-RL 2006b). The entire 118-N-1 excavation is located 
within the deep vadose zone. Therefore, no direct exposure pathway to humans or ecological 
receptors will exist after backfill of the excavation and evaluation of attainment of remedial 
action goals for the site is limited to demonstrating that residual contamination is protective of 
groundwater and the Columbia River. The results of verification sampling and modeling show 
that residual contaminant concentrations are protective of groundwater and the Columbia River. 

In accordance with this evaluation, the verification sampling results support a reclassification of 
the 118-N-1 waste site to Interim Closed Out. Site contamination is present in the deep zone 
soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep 
zone are required. 
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APPENDIX A 

CALCULATIONS 

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

118-N-1 Waste Site Cleanup Verification 95% UCL Calculation, 0100N-CA-V0222, Rev. 0, 
Washington Closure Hanford, Richland, Washington. 

118-N-1 Hazard Quotient and Carcinogenic Risk Calculations for Protection of Groundwater, 
0100N-CA-V0224, Rev. 0, Washington Closure Hanford, Richland, Washington. 

118-N-1 RESRAD Cale Brief for Selenium Groundwater and River Protection, 
0100N-CA-V0225 , Rev. 0, Washington Closure Hanford, Richland, Washington. 

118-N-1 RESRAD Cale Brief/or Radionuclide Contamination, 0100N-CA-V0226, Rev. 0, 
Washington Closure Hanford, Richland, Washington. 

DISCLAIMER FOR CALCULATIONS 

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

CALCULATION COVER SHEET 

Project Title : 100-N Field Remediation Job No. 14655 

Area: 100-N 

Discipline: Environmental *Calculation No: 0100N-CA-V0222 

Subject: 118-N-1 Waste Site Cleanup Verification 95% UCL Calculat ion 

Computer Program:_E_x_c_e_l __________ _ Program No: _E_x_c_e_l 2_0_0_3 _________ _ 

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

Committed Calculation ~ Preliminary D Superseded D Voided 0 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) •obtain Cale. No. from Document Control and Form from Intranet 
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Washington Closure Hanford CALCULATION SHEET 

Originator N. K. Schiffern "(\[j Date 06/03/13 Cale. No. 0100N-CA-V0222 Rev. No. 0 
Checked C.H. Dobiet:12 Date 06/03/13 Project 100-N Field Remediation Job No. 14655 

Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 1 of 13 

1 Summary 
2 Purpose: 
3 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also, perform 
: the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for nonradionuclide 

6 analytes and calculate the relative percent difference (RPO) for primary-duplicate sample pairs for each contaminant of concern (COC) 
and contaminant of potential concern (COPC), as necessary. 7 

8 
9 Table of Contents: 

10 Sheets 1 to 5 - Calculation Sheet Summary 
11 Sheet 6 to 10 - Calculation Sheet Verification Data - Excavation 
12 Sheet 11 to 12 - Ecology Software (MTCAStat) Results 
13 Sheet 13 - Calculation Sheet Duplicate/Split Analysis 
14 Attachment 1 - 118-N-1 , Verification Sampling Results (6 sheets) 
15 

~ ~ Given/References: 

18 1) Sample Results (Attachment 1). 

19 2) DOE-RL, 2006a, 100-N Area Sampling and Analysis Plan forCERCLA Waste Sites, DOE/RL-2005-92, Rev. 0, U.S. Department of 
20 Energy, Richland Operations Office, Richland, Washington. 
21 3) DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 0, 
22 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
23 4) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, Olympia, 
24 Washington. 
25 5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with Below-
26 detection Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of Ecology, Olympia, 
~; Washington. 

29 6) Ecology, 2012, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, Olympia, 

30 Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspX>. 

31 7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; ln'terim Final, 
32 EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D. C. 
33 8) WAC 173-340, 1996, 'Model Toxic Control Act - Cleanup,' Washington Administrative Code. 
34 
35 
36 Solution: 
37 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP 
38 (DOE-RL 2006b) . Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC !~ 173-340-740(7)(e) 3-part test for nonradionuclides, and the RPO calculations for each COC/COPC. The hazard quotient and 

41 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification Package 

42 (RSVP). 

43 
44 Calculation Description: 
45 The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 118-N-1 waste site. 
46 The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet functions and/or 
47 creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP (DOE-RL 2006b) is 
48 documented by this calculation. Duplicate RPO results are used in evaluation of data quality within the RSVP for this site. 
49 

~~ Methodology: 

52 The 118-N-1 waste site underwent verification sampling at one decision unit: excavation area. Twelve statistical samples (EXC-1 to 

53 EXC-12) were collected from the floor of the excavation. In addition, one focused soil sample was collected from below each of the three 

54 silos (FS-1 to FS-3) and four focused samples were collected from a test pit located below Silo #2 (FS-2). Sample results from the test 

55 pit location are provided in the attachment 1 only and will be used for evaluation in the RSVP. 

56 
57 
58 
59 
60 

Analytical results for all sampling locations are summarized in the tables provided on sheets 4 and 5. Further information of the sample 
data quality is presented in the data quality assessment section of the associated RSVP. 
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Washington Closure Hanford CALCULATION SHEET 

Originator N. K. Schiffern ~ Date 06/03/13 Cale. No. 0100N-CA-V0222 Rev. No. 0 
Project 100-N Field Remediation Job No. 14655 Checked C. H. DobiecQ Date 06/03/13 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 2 of 13 

1 Summary (continued) 
2 Methodology, continued: 
3 For nonradioactive analytes with s 50% of the data below detection limits, the statistical value calculated to evaluate the 
4 effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as determined 
5 by direct inspection of the sample results (Attachment 1 ), the maximum detected value for the data set (which includes primary and 
6 duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those data sets. For 
7 
8 

convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL was not calculated for 

9 data sets with no reported detections. Calculated cleanup levels are not available in (Ecology 2012) under WAC 173-340-740(3) for 

10 calcium, magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Superfund (EPA 1989) 

11 recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium, 
12 potassium, silicon, and sodium are not considered site COCs/COPCs and are also not included in these calculations. The 95% 
13 UCL values were not calculated for potassium-40, radium-226, radium-228, thorium-228, and thorium-232 based on natural 
14 occurence at the Hanford Site. 
15 
16 All nonradionuclide data reported as being undetected are set to ½ the detection limit value for calculation of the statistics (Ecology 
17 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after 
18 adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done using the reported 
19 value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA), half of the MDA is used 
~~ in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the 

22 
data set, after adjustments for censored data as described above. 

23 
24 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 

25 and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets 
26 (n < 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For 
27 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat software 
28 (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP 
29 (DOE-AL 2006b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable 
30 quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data set 
31 treated as uncensored. 
32 
33 The WAC 173·340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
34 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
35 
36 

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

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

38 
39 The RPO is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are 
40 greater than 5 times the target detection limit (TDL). The TDLs are pre-determined values for analytical methods and constituents 
41 with cleanup levels as listed in Table 2-1 of the SAP (DOE-AL 2006a). Table 2-1 includes nominal TDLs for identified methods 
42 based organic analyses. The nominal TDLs are also used in support of the RPO calculation for the methods based analytes. TDLs 
43 not included in Table 2· 1 are based on the laboratory and/or methods used. Where direct evaluation of the attached sample data 
44 showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPO value was not 
45 performed. The RPO calculations use the following formula: 
46 
47 
48 
49 
50 

RPO =I IM-Sl/((M+S)/2)]*100 

where, M = Main Sample Value S = Split (or duplicate) Sample Value 

51 For quality assurance/quality control (QNQC) duplicate RPO calculations, a value less than 30% indicates the data compare 
52 
53 

favorably. If the RPO is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the 

54 identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified at 

55 less than 5 times the TDL in one or both samples , an additional parameter is evaluated. In this case, if the difference between the 

56 primary and duplicate/split result exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data is 

57 performed. Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP. 

58 
59 

60 '-------------------------------------------------' 
61 
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Attachment to Waste Site Reclassification Form 2013-076 

Washington Closure Hanford CALCULATION SHEET 

Originator N. K. Schiffern r,[) Date 06/03/1 3 Cale. No. 0100N-CA-V0222 A 
Project 100-N Field Remediation Job No. 14655 Checked ___ C_._H_._D_o_b_i"'""e_C=-~= 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

1 Summary (continued) 
2 
3 QUALIFIER LIST 
4 
5 B = estimate 
6 J = estimate 
7 N = recovery is outside control limits 
8 U = undetected 
9 X = serial dilution indicates that physical and _chemical interferences are present. 

10 
11 
12 ACRONYM LIST 
13 
14 -- = not applicable 
15 DE= direct exposure 
16 EXC = excavation 
17 GW = groundwater 
18 MDA = minimum detected activity 
19 MTCA = Model Toxics Control Act 
20 NA = not applicable 
21 POL= practical quantitation limit 
22 Q = qualifier 
23 QA/QC = quality assurance/quality control 
24 RAG = remedial action goal 
25 RDR/RAWP = remedial design report/remedial action work plan 
26 RESRAD = RESidual RADioactivity (dose model) 
27 RPO = relative percent difference 
28 RSVP = remaining sites verification package 
29 SAP = sampling and analysis plan 
30 TDL = target detection limit 
31 UCL = upper confidence limit 
32 WAC= Washington Administrative Code 
33 
34 
35 
36 
37 
38 
39 

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site 

Rev. 0 

Rev. No. O 
Date 06/03/1 3 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

Washington Closure Hanford CALCULATION SHEET 

Originator N. K. Schiffern yfi Date 06/03/13 
Project 100-N Field Remediation Job No.-~1;;..4;;..;6""55;;..;;..;_ 

Cale. No. 0100N-CA-V0222 Rev. No. 0 
Checked C. H. DobieCQ.. Date 06/03/13 

Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

1 Summary (continued) 
2 Results: 
3 The results presented in the tables that follow include the summary of the results of the 95% UCL 
4 calculations for the excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPO calculations, 
5 and are for use in risk analysis and the RSVP for this site. 

6 Results Summarv - Excavation Samples 
7 EXC 

8 

9 Americium-241 
10 Carbon-14 
11 Cesium-137 
12 Cobalt-60 
13 Europium-155 
14 Nickel-63 

Analyte 

15 Plutonium-239/240 
16 Total beta radiostrontium 
17 Tritium 
18 Uranium-234 
19 Uranium-238 
20 Antimony 
21 Arsenic 
22 Barium 
23 Bervllium 
24 Cadmium 
25 Chromium 
26 Cobalt 
27 Copper 
28 Hexavalent Chromium 
29 Lead 
30 Manqanese 
31 Mercury 
32 Molybdenum 
33 Nickel 
34 Selenium 
35 Silver 
36 Vanadium 
37 Zinc 
38 Aroclor-1254 
39 3-Part Test Evaluation: 
40 95% UCL or maximum > Cleanup Limit? 
41 > 10% above Cleanup Limit? 
42 Anv sample > 2x Cleanup Limit? 

95% UCL Result 

0.0587 

0.748 
0.0429 
0.0378 

60.2 
0.235 
1.70 

0.0307 
0.1 90 
0.221 

1.3 
53.1 
0.21 
0.12 
4.6 
9.6 
13.1 

2.5 
289 

8.7 

59.9 
41.5 

NA 
NA 
NA 

Maximum 
Result 

1.1 

0.314 

0.28 

0.84 
0.17 

NO 
NO 
NO 

Focused 
Sample 
0.119 
1.53 
2.86 
2.78 

18.0 
0.383 
5.84 

0.223 
0.163 
0.169 

1.2 
62.9 
0.24 
0.12 
4.7 
9.6 
11.2 

2.5 
299 
0.21 
0.25 
8.7 
1.1 

59.0 
43.0 

0.0030 

43 • The 95% UCL result or maximum value, depending on data censorship, as described in the 
44 methodology section. 
45 
46 
47 

Units 

pCi/q 
pCi/q 
pCi/q 
pCi/q 
pCi/q 
pCi/q 
pCi/q 
pCi/q 
pCi/q 
pCi/g 
oCi/a 
mn 'kn 
maka 
maka 
moko 
moko 
ma/ko 
ma/ko 
mq/kq 
mq/kq 
mq/kq 
mg/kq 
mg/kg 
ma/ko 
ma/ko 
moko 
moko 
ma,ko 
ma/ko 
ma/ko 

Remaining Sites Verification Package for the 118-N-J, 1303-N Spacer Silos Waste Site 
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Attachment to Waste Site Reclassification Fonn 2013-076 Rev. 0 

Washington Closure Hanford CALCULATION SHEET 

Originator N. K. Schilfern Date 06/03/13 Cale. No. 0100N-CA-V0222 Rev. No. ___ o __ 
Checked C. H. Dobie r(),. Date 06/03/13 Project 100-N Field Remediation Job No. 14655 

Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

1 Summary (continued) 
2 Results: 
3 The results presented in the tables that follow include the summary of the results of the 95% UCL 
4 calculations for the excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPO 
5 calculations, and are for use in risk analysis and the RSVP for this site. 
6 7~---------------------------------~ 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Potassium-40 
Aluminum 
Barium 
Calcium 
Copper 
Iron 
Magnesium 
Manoanese 
Silicon 
Vanadium 
Zinc 

Relative Percent Difference Results and QA/QC Analysis 

Analyte Duplicate Analysis Split Analysis 

1.3% --
45.8% 27.8% 
22.2% 24.4% 
22.1% 2.8% 
5.3% 12.4% 

31.3% 9.1% 
42.3% 13.2% 
56.8% 26.3% 
44.6% 15.9% 
41.2% 13.2% 
30.1% 21 .5% 

22 •RPO listed where result produced, based on criteria. If RPO not required, no value is listed. The 
23 significance of the reported RPO values, including values greater than 30% for duplicate analysis 
24 and 35% for split analysis, is addressed in the data quality assessment section of the RSVP. 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site 
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Attachment to Waste Site Reclass ification Form 201 3-076 

Washington Closure Hanford 
Originator N. K. Schiffem 'M 

Project 100-N Field Remediation 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

1 118-N-1 Statistical Calculations 
2 Verification Data - Excavation Area (EXC) 

3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Sample Sample 

Area Number 
EXC-7 J1RKW9 

Duplicate of JIRKW9 J1RKX5 
EXC-1 J1RLK3 
EXC-2 J1RLK1 
EXC-3 J1RLK2 
EXC-4 J1RLR9 
EXC-5 J1RKW7 
EXC-6 J1RKW8 
EXC-8 J1RKX0 
EXC-9 J 1RKX1 
EXC-10 J1RKX2 
EXC-11 J1RKX3 
EXC-12 J1RKX4 

Statistical Comoutation lnout Data 

Sample Sample 

Area Number 

Sample 

Date 
4/23/2013 
4/23/2013 
4/25/2013 
4/25/2013 
4/25/2013 
5/2/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 

Sample 
Date 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 S 

EXC-7 J1 RKW9/J1 RKX5 4/23/2013 

35 

36 

37 
38 
39 
40 
41 
42 
43 

EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-8 
EXC-9 

EXC-10 
EXC-11 
EXC-12 

tat1st1ca IC omputat1ons 

J1RLK3 
J1RLK1 
J1RLK2 
J1RLR9 
J1RKW7 
J1RKW8 
J1RKX0 
J1RKX1 
J1RKX2 
J1RKX3 
J1 RKX4 

44 Qualifiers are defined on page 3. 

45 

4/25/2013 
4/25/2013 
4/25/2013 
5/2/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 

Z ·statistic 
95% UCL on mean 

Maximum value 

Americium-241 

pCi/g a MDA 
-0.0107 u 0.0327 
0.00985 u 0.0260 
-0.00104 u 0.0353 
0.00509 u 0.0378 
0.0148 u 0.0272 
0.144 u 0.317 

0.00838 u 0.0246 
0.00835 u 0.0359 
-0.00686 u 0.0241 
0.0201 u 0.0269 
0.0191 u 0.0236 

0.00272 u 0.158 
0.0765 0.0266 

Americium-241 

pCi/g 
0.0147 
0.Q177 
0.0189 
0.0136 
0.159 

0.0123 
0.0180 
0.0121 
0.0135 
0.0118 
0.0790 
0.0765 

Americi um-241 

Radionuclide data set. Use 
nonparametric z-statistic. 

12 
92% 

0.0372 
0.0453 

1.64 
0.0587 
0.0765 

Cesium-137 

pCi/g a MDA 
-0.00623 u 0.0229 
-0.00253 u 0.0191 
-0.00353 u 0.0223 
0.0285 u 0.0308 
0.0309 0.0220 

1.35 0.0700 
0.0649 0.0198 

-0.00526 u 0.0235 
-0.00449 u 0.0181 

0.667 0.0234 
0.424 0.0213 
0.172 0.0247 
2.23 0.0241 

Cesium-137 

pCi/g 
0.0105 
0.0112 
0.0154 
0.0309 

1.35 
0.0649 
0.01 18 
0.00905 
0.667 
0.424 
0.172 
2.23 

Cesium-137 

Radionuclide data set. Use 
nonparametric z-statistic. 

12 
42% 
0.416 
0.699 
1.64 

0.748 
2.23 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site 

CALCULATION SHEET 

Date _ _ _ 0_6'-/0_3'-/_13 __ _ 
Job No. 14655 

Cale. No. 0100N-CA-V0222 A 
Checked ____ c ___ H ___ D_o_b_ie----,:C.,-rl'~--

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

Cobalt-60 Europium-155 Nickel-63 Plutonium-239/240 

pCi/g a MDA oCi/a a MDA oCi/a a MDA oCi/a a MDA 
0.00434 u 0.0254 0.0389 u 0.0563 36.5 12.8 -0.0269 u 0.258 
0.00696 u 0.0217 0.00677 u 0.0385 11 .1 u 11.4 -0.00240 u 0.121 
-0.00150 u 0.0225 0.0484 u 0.0558 9.42 u 13.9 0.00328 u 0.0930 
0.00731 u 0.0270 0.0108 u 0.0557 35.0 23.6 -0.00255 u 0.0728 
0.0124 u 0.0279 0.0285 u 0.0404 13.6 u 18.6 -0.00220 u 0.0790 
0.118 u 0.106 -0.0204 u 0.138 26.2 11 .3 0.101 0.0526 

0.00270 u 0.0226 0.0361 u 0.0392 11.4 10.8 -0.00330 u 0.0940 
-0.0126 u 0.0236 0.0182 u 0.0563 184 11.4 -0.00485 u 0.174 

0.000613 u 0.0190 0.0547 0.0367 54.1 12.2 -0.00483 u 0.174 
0.0267 u 0.0330 0.Q183 u 0.0387 27.9 9.79 0.214 0.158 
0.0356 u 0.0309 0.0165 u 0.0379 24.7 12.7 0.172 u 0.191 
-0.0122 u 0.0216 -0.00691 u 0.0669 13.4 10.6 0.0493 u 0.0793 
0.133 0.0196 0.0265 u 0.0423 34.3 12.1 0.767 0.117 

Cobalt-60 Europium-155 Nickel-63 Plutonium-239/240 

oCi/a pCi/a >Ci/a >Ci/a 
0.0118 0.0237 21 .1 0.0948 
0.0113 0.0279 6.95 0 .0465 
0.0135 0.0279 35.0 0 .0364 
0.0140 0.0202 9.30 0.0395 
0.0530 0.0690 26.2 0.101 
0.0113 0.0196 11.4 0.0470 
0.0118 0.0282 184 0.0870 

0.00950 0.0547 54.1 0.0870 
0.0165 0.0194 27.9 0.214 
0.0155 0.0190 24.7 0.0955 
0.0108 0.0335 13.4 0.0397 
0.133 0.0212 34.3 0.767 

Cobalt-60 Europium-155 Nickel-63 Plutonium-239/240 

Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Use 
nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. 

12 12 12 12 
92% 92% 17% 75% 

0.0260 0.0303 37.4 0.138 
0.0357 0.0157 48.1 0.204 

1.64 1.64 1.64 1.64 
0.0429 0.0378 60.2 0.235 
0 .133 0 .0547 184 0.767 

Rev. 0 

Rev. No. ___ _.;.o ___ _ 
Date ___ 0'--6_/0'--3"""/ 1....;3;__ __ 

Sheet No. _ _ ___;;6....;o_f _1.;;...3 __ _ 

Total beta radiostrontium Tritium 

pCi/g a MDA PCi/g a MDA 
0.0121 u 0.119 0.000838 UJ 0.0174 
0.0234 u 0.114 0.00667 UJ 0.0199 
0.0129 u 0.0839 0.0365 0.0201 
0.0446 u 0.0843 0.0299 0.0217 
0.0563 u 0.0792 0.0201 u 0.0213 
0.965 0.250 0.0199 u 0.0384 

0.0835 u 0.123 0.0193 UJ 0.0203 
0.0554 u 0.113 0.00579 UJ 0.0211 
0.0206 u 0.139 -0.00621 UJ 0.0201 
0.938 0.123 0.0500 J 0.0196 
0.977 0.117 0.01 11 UJ 0.0175 
0.582 0. 122 0.0207 J 0.0184 
6.40 0.117 0.0565 J 0.0202 

Total beta radiostrontium Tritium 

oCi/a pCi/g 
0.0583 0.00933 
0.0420 0.0365 
0.0422 0.0299 
0 .0396 0.0107 
0.965 0.0192 
0.0615 0.0102 
0.0565 0.0106 
0.0695 0.0101 
0.938 0.0500 
0.977 0.00875 
0.582 0.0207 
6.40 0.0565 

Total beta radiostrontium Tritium 

Radionuclide data set. Use Radionuclide data set. Use 
nonparametric z-statistic. nonparametric z-statistic. 

12 12 
58% 58% 

0.853 0.0227 
1.79 0.0169 
1.64 1.64 
1.70 0.0307 
6.40 0.0565 
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Washington Closure Hanford 
Originator N. K. Schiffern tp 

Project 100-N Field Remediation 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

1 118-N-1 Statistical Calculations 
2 
3 
4 
5 
6 
7 
8 
9 

Verification Data - Excavation Area (EXC) 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Sample Sample 
Area Number 

EXC-7 J1RKW9 
Duplicate of JIRKW9 J1RKX5 

EXC-1 J1RLK3 
EXC-2 J1 RLK1 
EXC-3 J1RLK2 
EXC-4 J1RLR9 
EXC-5 J1RKW7 
EXC-6 J1RKW8 
EXC-8 J1RKX0 
EXC-9 J1RKX1 
EXC-10 J1RKX2 
EXC-11 J1 RKX3 
EXC-12 J1RKX4 

Statistical Computation Input Data 
Sample Sample 

Area Number 

Sample 
Date 

4/23/2013 
4/23/2013 
4/25/2013 
4/25/2013 
4/25/2013 
5/2/2013 

4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 

Sample 
Date 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 S 

EXC-7 J1 RKW9/J1 RKX5 4/23/2013 

35 

36 

37 
38 
39 
40 
41 
42 
43 

EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-8 
EXC-9 
EXC-10 
EXC-11 
EXC-12 

tatIstical C omputatIons 

J1RLK3 
J1RLK1 
J1RLK2 
J1RLR9 
J1RKW7 
J1RKW8 
J1RKX0 
J1RKX1 
J1RKX2 
J1RKX3 
J1RKX4 

. . 
44 Quahf1ers are defined on page 3 . 
45 

4/25/2013 
4/25/2013 
4/25/2013 
5/2/2013 

4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 

2-statistic 
95% UCL on mean 

Maximum value 

Uranium-234 
pCl/a a MDA 
0.150 0.0752 
0.106 0.0618 
0.150 0.0622 
0.110 0.0539 
0.163 0.0868 
0.0812 0.0552 
0.308 0.0749 
0.0700 u 0.0989 
0.168 0.0524 

0.0859 0.0500 
0.226 0.0548 
0.252 0.0642 
0.130 0.0570 

Uranium-234 
JCi/g 

0.128 
0.150 
0.1 10 
0.163 
0.0812 
0.308 
0.0495 
0.168 
0.0859 
0.226 
0.252 
0.130 

Uranium-234 

Radionuclide data set. Use 
nonparametric z-statistic. 

12 
8% 

0.154 
0.0756 

1.64 
0.190 
0.308 

Remaining Sites Verification Package for the 118-N-J, 1303-N Spacer Silos Waste Site 

Attachment to Waste Site Reclassification Form 201 3-076 Rev. 0 

CALCULATION SHEET 

Date -----'0"'"'6/_0_3/_1"'"'3 __ _ 
Job No. 14655 --------

Cale. No. 0100N-CA-V0222 

Checked========C=·=H=. D=o=b=ie==CJ::u:== 

Rev. No. ______ o ___ _ 
Date 06/03/13 --------Sheet No. ___ 7....;o_f _13.;;__ __ 

Uranium-238 
pCi/g a MDA 

0.0996 0.0693 
0.120 0.0618 
0.151 0.0569 
0.120 0.0619 
0.220 0.0769 
0.149 0.0627 
0.338 0.0622 
0.170 0.0903 
0.168 0.0554 
0.171 0.0594 
0.180 0.0437 
0.293 0.0613 
0.197 0.0531 

Uranium-238 
pCi/Q 

0.110 
0.151 
0.120 
0.220 
0.149 
0.338 
0.170 
0.168 
0.171 
0.180 
0.293 
0.197 

Uranium-238 

Radionuclide data set. Use 
nonparametric z-statistic. 

12 
0% 

0.189 
0.0670 

1.64 
0.221 
0.338 
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Washington Closure Hanford v ii\ 
Originator N. K. Schiffem r "-J 

Project 100-N Field Remediation 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

1 118-N-1 Statistical Calculations 
2 
3 
4 
5 
6 
7 
8 
9 

Verification Data -Excavation (EXCl 
Sample Sample Sample 

Area Number Date 
EXC-7 J1RKW9 4/23/2013 

Duplicate of JIRKW9 J1RKX5 4/23/2013 
EXC-1 J1RLK3 4/25/2013 
EXC-2 J1RLK1 4/25/2013 
EXC-3 J1RLK2 4/25/2013 
EXC-4 J1RLR9 5/2/2013 
EXC-5 J1RKW7 4/23/2013 
EXC-6 J1RKW8 4/23/2013 
EXC-8 J1RKX0 4/23/2013 

EXC-9 J1RKX1 4/23/2013 
EXC-10 J1RKX2 4/23/2013 
EXC-11 J1RKX3 4/23/2013 
EXC-12 J1RKX4 4/23/2013 

Statistical Computation Input Data 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 S 
35 

36 

37 
38 
39 
40 
41 
42 

43 

44 
45 
46 
47 

48 

Sample Sample Sample 
Area Number Date 

EXC-7 J1 RKW9/J1 RKX5 4/23/2013 
EXC-1 J1RLK3 4/25/2013 
EXC-2 J1 RLK1 4/25/2013 
EXC-3 J1RLK2 4/25/2013 
EXC-4 J1RLR9 5/2/2013 
EXC-5 J1RKW7 4/23/2013 
EXC-6 J1RKW8 4/23/2013 
EXC-8 J1RKXO 4/23/2013 
EXC-9 J1RKX1 4/23/2013 

EXC-10 J1RKX2 4/23/2013 
EXC- 11 J1RKX3 4/23/2013 
EXC-12 J1RKX4 4/23/2013 

tatistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradionuclide and 
RAG type 

lmo/ka'. 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Anv sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

.. 
49 Qualifiers are defined on page 3 . 

Arsenic 
mo/ka o POL 
0.88 B 0.60 
0.67 u 0.67 
1.1 0.59 
1.6 0.60 
1.6 0 .65 

0.73 B 0.59 
0.91 0.60 
0 .93 B 0.64 
0.98 0.61 
0.98 B 0.67 
1.1 0.64 
1.3 0.64 

0.96 B 0.64 

Arsenic 
mQ/kQ 

0.61 
1.1 
1.6 
1.6 

0.73 
0.91 
0.93 
0.98 
0.98 
1.1 
1.3 

0.96 

Arsenic 

Large data set (n ~ 10), use 
MTCAStat lognormal 

distribution. 

12 
0% 
1.1 

0.30 
1.3 
1.6 

20 DE, GW & River 
Protection 

NA 
NA 
NA 

Because all values are below 
background (6.5 mg/kg) the 

WAC 173-340 3-part test is not 
required. 

Attachment to Waste Site Reclassification Form 2013-076 

CALCULATION SHEET 

Barium Beryllium Cadmium 
mcin«i o POL ma/ka o POL ma/lea o POL 
46.0 X 0.069 0.23 0.030 0.089 B 0.037 
36.8 X 0.078 0.15 B 0.034 0.076 B 0.042 
60.2 X 0.068 0.038 B 0.030 0.12 B 0.037 
47.2 X 0.069 0.060 B 0.030 0.12 B 0.037 
43.7 X 0.075 0.033 u 0.033 0.13 B 0.041 
40.8 X 0.068 0.030 B 0.030 0.13 B 0.037 
67.1 X 0.069 0.27 0.030 0.12 B 0.037 
48.1 X 0.074 0.20 0.032 0.11 B 0.040 
40.8 X 0.070 0.23 0.030 0.1 0 B 0.038 

48.6 X 0.077 0.22 0.033 0.08 B 0.042 

39.4 X 0.074 0.26 0.032 0.12 B 0.040 
50.2 X 0.073 0.26 0.032 0.10 B 0.040 
53.9 X 0.073 0.20 0.032 0.082 B 0.040 

Barium Beryllium Cadmium 
ma/ka mg/kg mn/kn 

41.4 0.19 0.083 
60.2 0.038 0.12 
47.2 0.060 0.12 
43.7 0.017 0.13 
40.8 0.030 0.13 
67.1 0.27 0.12 
48.1 0.20 0.11 
40.8 0.23 0.10 
48.6 0.22 0 .081 
39.4 0.26 0.12 
50.2 0.26 0.10 
53.9 0.20 0.082 

Barium Beryllium Cadmium 

Large data set (n ~ 10), use 
Large data set (n ~ 10), Large data set (n ~ 10), 

MTCAStat lognormal 
lognormal and normal lognormal and normal 

distribution. 
distribution rejected, use distribution rejected, use 

z-statistic. z-statistic . 

12 12 12 
0% 8% 0% 
48.5 0.16 0.11 
8.5 0.099 0 .019 
53.1 0.21 0.12 
67.1 0.27 0.13 

GW & River GW & River 
200 GW Protection 1.51 

Protection 
0.81 

Protection 

NA NA NA 
NA NA NA 
NA NA NA 

Because all values are below Because all values are below Because all values are below 
background (132 mg/kg) the background (1 .51 mg/kg) the background (0.81 mg/kg) the 

WAC 173-340 3-part test is not WAC 173-340 3-part test is not WAC 173-340 3-part test is not 
required. required. required. 

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site 

Cale. No. __ 0_1_0_0N_-_C_A_-v_o_2.;;;;.22~_ 
Checked __ ...:C::..:.·..:.H.::..·.=D.=o::.:bi.::.e-'C-s.Q._~ 

Chromium Cobalt 
ma/ka o POL ma/ka o POL 

3.8 X 0.052 8.9 X 0.090 
1.5 X 0.059 5.9 X 0. 10 
3.8 X 0.052 9.4 X 0.090 
4.8 X 0.052 10.1 X 0.090 
4.7 X 0.058 10.6 X 0.099 
2.9 X 0.052 9.2 X 0.089 
3.5 X 0.053 10.0 X 0.091 
3.6 X 0.056 9.0 X 0.097 
3.5 X 0.053 9.3 X 0.092 
2.4 X 0.059 8.2 X 0.1 0 
4.7 X 0.057 8.9 X 0.097 
6.4 X 0.056 8.9 X 0.096 
3.7 X 0.056 8.5 X 0.097 

Chromium Cobalt 
ma/ka mo/ka 

2.7 7.4 
3.8 9.4 
4.8 10.1 
4.7 10.6 
2.9 9.2 
3.5 10.0 
3.6 9.0 
3.5 9.3 
2.4 8.2 
4.7 8.9 
6.4 8.9 
3.7 8.5 

Chromium Cobalt 

Large data set (n ~ 10), use Large data set (n ~ 10), use 
MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 
3.9 9.1 
1.1 0.87 
4.6 9.6 
6.4 10.6 

GW & River 
18.5 

Protection 
32 GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (18.5 mg/kg) the background (15.7 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is not 

not required. required. 

Rev. 0 

Rev. No. o 
Date-----=o-=51"°0""3..,.I 1"'3,----

Sheet No. ___ 8'-'-of_1_3'----

Copper Lead 
mcin«i 0 POL ma/kQ 0 POL 

9.1 X 0.20 2.0 0.24 
9.6 X 0.22 1.4 0.28 
15.7 X 0.20 2.0 0.24 
15.2 X 0.20 2.3 0.24 
14.8 X 0.22 2.5 0.27 
13.8 X 0.1 9 1.8 0.24 
11.3 X 0.20 2.7 0.25 
9.2 X 0.21 2.0 0.26 
9.5 X 0.20 2.2 0.25 

10.6 X 0.22 2.0 0.27 

9.0 X 0.21 2.4 0.26 
10.6 X 0.21 3.1 0.26 

11.0 X 0.21 2.4 0.26 

Copper Lead 
mg/kg mg/kg 

9.4 1.7 
15.7 2.0 
15.2 2.3 
14.8 2.5 
13.8 1.8 
11 .3 2.7 
9.2 2.0 
9.5 2.2 
10.6 2.0 
9.0 2.4 
10.6 3.1 
11 .0 2.4 

Conner Lead 

Large data set (n ~ 10), use Large data set (n ~ 10), use 
MTCAS!at lognormal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 
11 .7 2.3 
2.5 0.40 
13.1 2.5 
15.7 3.1 

GW & River 
22.0 River Protection 10.2 

Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (22.0 mg/kg) the background (10.2 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. 
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Washington Closure Hanford 
Originator N. K. Schiffern ill 

Project 100-N Field Remediation 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

1 118-N-1 Statistical Calculations 
2 Verification Data -Excavation (EXC) 

3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Sample 

Area 
EXC-7 

Duplicate of JIRKW9 
EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-8 
EXC-9 

EXC-10 
EXC-11 
EXC-12 

Sample Sample 

Number Date 
J1RKW9 4/23/2013 
J1RKX5 4/23/2013 
J1RLK3 4/25/2013 
J1 RLK1 4/25/2013 
J1RLK2 4/25/2013 
J1RLR9 5/2/2013 
J1RKW7 4/23/2013 
J1RKW8 4/23/2013 
J1RKX0 4/23/2013 
J1RKX1 4/23/2013 
J1RKX2 4/23/2013 
J1RKX3 4/23/2013 
J1RKX4 4/23/2013 

19 Statistical Computation Input Data 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 S 

35 

36 

37 
38 
39 
40 
41 
42 

43 

44 
45 
46 
47 

48 

Sample Sample 
Sample 

Area Number Date 
EXC-7 J1RKW9/J1RKX5 4/23/2013 
EXC-1 J1RLK3 4/25/2013 
EXC-2 J1RLK1 4/25/2013 
EXC-3 J1 RLK2 4/25/2013 
EXC-4 J1RLR9 5/2/2013 
EXC-5 J1RKW7 4/23/2013 

EXC-6 J1RKW8 4/23/2013 
EXC-8 J1RKX0 4/23/2013 
EXC-9 J1RKX1 4/23/2013 

EXC-10 J1RKX2 4/23/2013 
EXC-11 J1RKX3 4/23/2013 
EXC-12 J1RKX4 4/23/2013 

tatIstIca IC omputatIons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradlonucllde and 
RAG type 

(mo/kol 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

49 Qual1f1ers are defined on page 3. 

Manganese 

mg/kg a PQL 
305 X 0.090 
170 X 0.10 
266 X 0.090 
293 X 0.090 
316 X 0.099 
251 X 0.089 
306 X 0.091 
283 X 0.097 
287 X 0.092 
233 X 0.10 
268 X 0.097 
288 X 0.096 
268 X 0.097 

Manganese 

mQ/ka 
238 
266 
293 
316 
251 
306 
283 
287 
233 
268 
288 
268 

Manganese 

Large data set (n .: 10), use 
MTCAStat lognormal 

distribution. 

12 
0% 
275 
25.7 
289 
316 

512 GW Protection 

NA 
NA 
NA 

Because all values are below 
background (512 mg/kg) the 

WAC 173-340 3-part test is not 
required. 

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site 

Attachment to Waste Site Reclassification Form 2013-076 

CALCULATION SHEET 

Date __ __;0c.;;6....c/0c.;;3'-/1-'3'----
Job No. ____ 1_4_65_5 ___ _ 

Nickel Vanadium Zinc 

ma/ko a PQL mg/kg Q POL mo/ko a PQL 
7.4 X 0.11 55.0 X 0.085 37.1 X 0.36 
3.6 BX 0.13 36.2 X 0.096 27.4 X 0.41 
7.9 X 0.11 52.7 X 0.085 38 .7 X 0.36 
8.6 X 0.11 57.8 X 0.085 41 .0 X 0.36 
8.7 X 0.12 60.8 X 0.093 45.2 X 0.39 
6.5 X 0.11 57.2 X 0.084 39.9 X 0.36 
7.6 X 0.11 67.0 X 0.086 43.3 X 0.36 
9.0 X 0.12 58.0 X 0.091 39.7 X 0.39 
8.3 X 0.11 60.6 X 0.086 39.8 X 0.37 
6.0 X 0.12 52.2 X 0.095 36.4 X 0.40 
8.1 X 0.12 60.5 X 0.092 40.8 X 0.39 
10.9 X 0.12 57.7 X 0.091 41 .2 X 0.38 
6.8 X 0.12 48.8 X 0.091 36.7 X 0.38 

Nickel Vanadium Zinc 

mo/ka mo/kg mo/kg 
5.5 45.6 32.3 
7.9 52.7 38.7 
8.6 57.8 41.0 
8.7 60.8 45.2 
6.5 57.2 39.9 
7.6 67.0 43.3 
9.0 58.0 39.7 
8.3 60.6 39.8 
6.0 52.2 36.4 
8.1 60.5 40.8 
10.9 57.7 41 .2 
6.8 48 .8 36.7 

Nickel Vanadium Zinc 

Large data set (n .: 1 0), use Large data set (n .: 10), use Large data set (n .: 10), use 
MTCAStat lognormal MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. distribution. 

12 12 12 
0% 0% 0% 
7.8 56.6 39.6 
1.5 5.9 3.4 
8.7 59.9 41.5 
10.9 67.0 45.2 

19.1 GW Protection 85 .1 GW Protection 67.8 River Protection 

NA NA NA 
NA NA NA 
NA NA NA 

Because all values are below Because all values are below Because all values are below 
background (19.1 mg/kg) the background (85.1 mg/kg) the background (67.8 mg/kg) the 

WAC 173-340 3-part test is not WAC 173-340 3-part test is not WAC 173-340 3-part test is not 
required. required. required. 

Cale. No. __ 0"-1-'0~0_N_-C.c...A_-_V_0_2_22-,,,T" 
Checked ___ c_._H_._D_o_b_ie~C.~ '2-

Rev. No. ----'o'---
Date __ 06_/_0,...3/c-c1_3 __ 

Sheet No. __ 9~of_1_3 __ 

Rev. 0 
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Washington Closure Hanford 
Originator N. K. Schiffern \(VJ 

Project 100-N Field Remediation 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

1 118-N-1 Maximum Calculations 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Verification Data -Excavation (EXC) 
Sample Sample 

Area Number 
EXC-7 J1RKW9 

Duplicate of JIRKW9 J1RKX5 
EXC-1 J1RLK3 
EXC-2 J1RLK1 
EXC-3 J1RLK2 
EXC-4 J1RLR9 
EXC-5 J1RKW7 
EXC-6 J1RKW8 
EXC-8 J1RKX0 
EXC-9 J1RKX1 
EXC-10 J1RKX2 
EXC-11 J1RKX3 
EXC-12 J1RKX4 

Sample 
Date 

4/23/2013 
4/23/2013 
4/25/2013 
4/25/2013 
4/25/2013 
5/2/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 
4/23/2013 

18 S . . IC tatIstIca omputatIons 
19 
20 
21 

22 

23 
24 
25 
26 

27 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for nonradionuclide and 
RAG type 

(mQ/ka1 
3-PARTTEST 

Maximum > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

28 Qualifiers are defined on page 3. 

29 

Antimony 
mg/kg Q PQL 
0.34 UJ 0.34 
0.39 UJ 0.39 
1.1 J 0.34 
1.0 0.34 
1.1 0.38 

0.77 0.34 
0.35 UJ 0.35 
0.37 UJ 0.37 
0.35 UJ 0.35 
0.39 UJ 0.39 
0.37 UJ 0.37 
0.37 UJ 0.37 
0.37 UJ 0.37 

Antimony 
67% I 
1.1 I 

5 GW & River 
Protection 

NA 
NA 
NA 

Because all values are below 
background (5 mg/kg) the WAC 

173-340 3-part test is not 
required. 

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site 

Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 06/03/13 -------Job No. ___ 14_6_5_5 __ _ 
Cale. No. 0100N-CA-V0222 
Checked ____ c ___ H~.~D-o-b-ie-r.~:;e-%"T;-

Rev. No. O ------
Date 06/03/13 ------

Sheet No. 10 of 13 ------

Hexavalent Chromium Molybdenum Selenium Silver 
mg/kg Q PQL ma/ka Q PQL ma/ka Q PQL ma/kci Q PQL 
0.155 u 0.155 0.23 u 0.23 0.78 u 0.78 0.14 u 0.14 
0.155 u 0.155 0.27 u 0.27 0.88 u 0.88 0.16 u 0.16 
0.155 u 0.155 0.23 u 0.23 0.77 u 0.77 0.15 B 0.14 
0.155 u 0.155 0.28 B 0.23 0.78 u 0.78 0.14 B 0.14 
0.155 u 0.155 0.26 u 0.26 0.85 u 0.85 0.17 8 0.16 
0.314 0.155 0.23 u 0.23 0.77 u 0.77 0.14 u 0.14 
0.155 u 0.155 0.28 8 0.24 0.78 u 0.78 0.15 u 0.15 
0.155 u 0.155 0.25 B 0.25 0.84 B 0.84 0.16 u 0.16 
0.155 u 0.155 0.24 u 0.24 0.79 u 0.79 0.15 u 0.15 
0.155 u 0.155 0.26 u 0.26 0.87 u 0.87 0.16 u 0.16 
0.155 u 0.155 0.25 u 0.25 0.84 u 0.84 0.16 u 0.16 
0.203 0.155 0.25 u 0.25 0.83 u 0.83 0.15 u 0.15 
0.169 0.155 0.25 u 0.25 0.83 u 0.83 0.15 u 0.15 

Hexavalent Chromium Molybdenum Selenium Silver 
75% I I 75% I I 92% I I 75% I I 
0.314 I I 0.28 I I 0.84 I I 0.17 I I 

2 8 1 0.73 
River Protection GW Protection River Protection River Protection 

NO NO NO NA 
NO NO NO NA 
NO NO NO NA 

The data set meets the 3-part The data set meets the 3-part The data set meets the 3-part 
Because all values are below 

test criteria when compared to test criteria when compared to test criteria when compared to 
background (0.73 mg/kg) the 

the most stringent RAG. the most stringent RAG. the most stringent RAG. 
WAC 173-340 3-part test is not 

required. 
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Washington Closure Hanford 
Originator N. K. Schiffern ('[) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Project 100-N Field Remediation 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Arsenic 95% UCL Calculation 
0.61 J1RKW9/J1 RKX5 
1.1 J1RLK3 
1.6 J1 RLK1 Number of samples Uncensored values 
1.6 J1RLK2 Uncensored 12 Mean 

0.73 J1RLR9 Censored Lognormal mean 
0.91 J1RKW7 Detection limit or POL Std. devn. 
0.93 J1RKW8 Method detection limit Median 
0.98 J1RKXO TOTAL 12 Min. 
0.98 J1RKX1 Max. 
1.1 J1RKX2 
1.3 J1RKX3 

0.96 J1RKX4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.946 r-squared is: 0.916 
Aecom mendations: 
Use lognormal distribution. 

UCL (Land's method) is 1.3 
DATA ID Cadmium 95% UCL Calculation 
0.083 J1 RKW9/J1 RKX5 
0.12 J1RLK3 
0.12 J1RLK1 Number of samples Uncensored values 
0.13 J1RLK2 Uncensored 12 Mean 
0.13 J1RLR9 Censored Lognormal mean 
0.12 J1RKW7 Detection limit or PQL Std. devn. 
0.11 J1RKW8 Method detection limit Median 

0.096 J1RKX0 TOTAL 12 Min. 
0.081 J1RKX1 Max. 
0.12 J1RKX2 
0.10 J1RKX3 

0 .082 J1RKX4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.879 r-squared is: 0.894 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL {based on Z-statistic) is 0.12 
DATA ID Copper 95% UCL Calculation 

9.4 J1RKW9/J1RKX5 
15.7 J1RLK3 
15.2 J1RLK1 Number of samples Uncensored values 
14.8 J1RLK2 Uncensored 12 Mean 
13.8 J1RLR9 Censored Lognormal mean 
11.3 J1RKW7 Detection limit or PQL Std. devn. 
9.2 J1RKW8 Method detection limit Median 
9.5 J1RKXO TOTAL 12 Min. 
10.6 J1RKX1 Max. 
9.0 J1RKX2 
10.6 J1RKX3 
11 .0 J1RKX4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.900 r-squared is: 0.879 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 13.1 
. . 

61 Qual1f1ers are defined on page 3 . 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site 

DATA 
41.4 
60.2 
47.2 

1.1 43.7 
1.1 40.8 

0.30 67.1 
0.98 48.1 
0.61 40.8 
1.6 48 .6 

39.4 
50.2 
53.9 

DATA 
2.7 
3.8 
4.8 

0.11 4.7 
0.11 2.9 
0.019 3.5 
0.12 3.6 

0.081 3.5 
0.13 2.4 

4.7 
6.4 
3.7 

DATA 
1.7 
2.0 
2.3 

11.7 2.5 
11 .7 1.8 
2.5 2.7 
10.8 2.0 
9.0 2.2 
15.7 2.0 

2.4 
3.1 
2.4 

Attachment to Waste Site Reclassification Form 2013 -076 Rev. 0 

CALCULATION SHEET 

Date 06/03/13 
Job No. ---1,-4'"'6-55 __ _ 

Cale. No. 0100N-CA-V0222 
Checked c. H. Dobie ---------== 

Rev. No. _____ o ___ _ 
Date 06/03/13 -----,-------Sheet No. ___ 1.;_1~of;...1.;_3;;.._ __ 

Ecology Software (MTCAStat) Results, 118-N-1 Excavation (EXC) 

ID Barium 95% UCL Calculation DATA ID Beryllium 95% UCL Calculation 
J1RKW9/J1RKX5 0.19 J1 RKW9/J 1 RKX5 

J1RLK3 0.038 J1RLK3 
J1 RLK1 Number of samples Uncensored values 0.060 J1RLK1 Number of samples Uncensored values 
J1RLK2 Uncensored 12 Mean 48.5 0.017 J1RLK2 Uncensored 12 Mean 0.16 
J1RLR9 Censored Lognormal mean 48.5 0.030 J1RLR9 Censored Lognormal mean 0.20 
J1RKW7 Detection limit or PQL Std. devn. 8.5 0.27 J1RKW7 Detection limit or POL Std. devn. 0.099 
J1RKW8 Method detection limit Median 47.7 0.20 J1RKW8 Method detection limit Median 0.20 
J1RKX0 TOTAL 12 Min. 39.4 0.23 J1RKX0 TOTAL 12 Min. 0.017 
J1RKX1 Max. 67.1 0.22 J1RKX1 Max. 0.27 
J1RKX2 0.26 J1RKX2 
J1RKX3 0.26 J1RKX3 
J1RKX4 0.20 J1RKX4 

Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? 
r-squared is: 0.928 r-squared is: 0.895 r-squared is: 0.788 r-squared is: 0.850 
Recommendations: Recommendations: 
Use lognormal distribution. Reject BOTH lognormal and normal distributions. 

UCL (Land's method) is 53.1 UCL (based on Z-statistic) is 0.21 
ID Chromium 95% UCL Calculation DATA ID Cobalt 95% UCL Calculation 

J1 RKW9/J1 RKX5 7.4 J1RKW9/J1RKX5 
J1RLK3 9.4 J1RLK3 
J1RLK1 Number of samples Uncensored values 10.1 J1RLK1 Number of samples Uncensored values 
J1RLK2 Uncensored 12 Mean 3.9 10.6 J1RLK2 Uncensored 12 Mean 9.1 
J1RLR9 Censored Lognormal mean 3.9 9.2 J1RLR9 Censored Lognormal mean 9.1 
J1RKW7 Detection limit or POL Std. devn. 1.1 10.0 J1RKW7 Detection limit or PQL Std. devn. 0.87 
J1RKW8 Method detection limit Median 3.7 9.0 J1RKW8 Method detection limit Median 9.1 
J1RKXO TOTAL 12 Min. 2.4 9.3 J1RKXO TOTAL 12 Min. 7.4 
J1RKX1 Max. 6.4 8.2 J1RKX1 Max. 10.6 
J1RKX2 8.9 J1RKX2 
J1RKX3 8.9 J1RKX3 
J1RKX4 8.5 J1RKX4 

Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? 
r-squared is: 0.962 r-squared is: 0.918 r-squared is: 0.961 r-squared is: 0 .972 
Recommendations: Recommendations: 
Use lognormal distribution. Use lognormal distribution. 

UCL (Land's method) is 4.6 UCL (Land's method) is 9.6 
ID Lead 95% UCL Calculation DATA ID Manganese 95% UCL Calculation 

J1 RKW9/J1 RKX5 238 J1RKW9/J1RKX5 
J1RLK3 266 J1RLK3 
J1RLK1 Number of samples Uncensored values 293 J1RLK1 Number of samples Uncensored values 
J1RLK2 Uncensored 12 Mean 2.3 316 J1RLK2 Uncensored 12 Mean 275 
J1RLR9 Censored Lognormal mean 2.3 251 J1RLR9 Censored Lognormal mean 275 
J1RKW7 Detection limit or POL Std. devn. 0.40 306 JtRKW7 Detection limit or PQL Std. devn. 25.7 
J1RKW8 Method detection limit Median 2.3 283 J1RKW8 Method detection limit Median 276 
J1RKX0 TOTAL 12 Min. 1.7 287 J1RKX0 TOTAL 12 Min. 233 
J1RKX1 Max. 3.1 233 J1RKX1 Max. 316 
J1RKX2 268 J1RKX2 
J1RKX3 288 J1 RKX3 
J1RKX4 268 J1RKX4 

Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? 
r-squared is: 0.976 r-squared is: 0.955 r-squared is: 0.968 r-squared is: 0.975 
Recommendations: Recommendations: 
Use lognormal distribution. Use lognormal distribution. 

UCL (Land's method) is 2.5 UCL (Land's method) is 289 
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Washington Closure Hanford 
Originator N. K. Schiffern VY) 

Project 100-N Field Remediation 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Nickel 95% UCL Calculation 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

5.5 
7.9 
8.6 
8.7 
6.5 
7.6 
9.0 
8.3 
6.0 
8.1 
10.9 
6.8 

J1 RKW9/J1 RKX5 
J1RLK3 
J1RLK1 Number of samples 
J1RLK2 Uncensored 
J1RLR9 Censored 
J1RKW7 Detection limit or PQL 
J1RKW8 Method detection limit 
J1RKX0 TOTAL 
J1RKX1 
J1RKX2 
J1RKX3 
J1 RKX4 

Lognormal distribution? 
r-squared is: 0.968 
Recommendations: 
Use lognormal distribution. 

20 UCL (Land's method) is 
2.1 Qualifiers are defined on page 3. 
22 

12 

12 

Uncensored values 
Mean 

Lognormal mean 
Std. devn. 

Median 
Min. 

Max. 

Normal distribution? 
r-squared is: 0.960 

8.7 

7.8 
7.8 
1.5 
8.0 
5.5 
10.9 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site 

DATA 
45.6 
52.7 
57.8 
60.8 
57.2 
67.0 
58.0 
60.6 
52.2 
60.5 
57.7 
48.8 

Attachment to Waste Site Reclassification Form 2013-076 

CALCULATION SHEET 

Date 06/03/1 3 -------Job No. ___ 14 __ 6'""'5...;;.5 __ _ 

Ecology Software (MTCAStat) Results, 118-N-1 Excavation (EXC) 
ID Vanadium 95% UCL Calculation 

J1 RKW9/J1 RKX5 
J1RLK3 
J1 RLK1 
~1RLK2 
J1RLR9 
J1RKW7 
J1RKW8 
J1RKX0 
J1 RKX1 
J1RKX2 
J1RKX3 
J1RKX4 

Number of samples 
Uncensored 12 

Censored 
Detection limit or PQL 
Method detection limit 

TOTAL 12 

Lognormal distribution? 
r-squared is: 0.935 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 

Uncensored values 
Mean 

Lognormal mean 
Std. devn. 

Median 
Min. 

Max. 

Normal distribution? 
r-squared is: 0.946 

59.9 

56.6 
56.6 
5.9 

57.8 
45.6 
67.0 

Rev. 0 

Cale. No. __ 01_0-=-o....,N'""-CC.,A:='--...;;.v..;;.0;;;;;22:::2:;__.,-
Checked ___ c_. H_._o_o_b_ie......_c .... l)_.._. 

Rev.No. O 
Date---0-6/_0_3_/1_3 __ _ 

--------Sheet No. 12 of 13 --------

DATA 
32.3 
38.7 
41.0 
45.2 
39.9 
43.3 
39.7 
39:8 
36.4 
40.8 
41.2 
36.7 

ID Zinc 95% UCL Calculation 
J1 RKW9/J1 RKX5 

J1RLK3 
J1RLK1 
J1RLK2 
J1RLR9 
J1RKW7 
J1RKW8 
J1RKX0 
J1RKX1 
J1RKX2 
J1RKX3 
J1RKX4 

Number of samples 
Uncensored 

Censored 
Detection limit or PQL 
Method detection limit 

TOTAL 

Lognormal distribution? 
r-squared is: 0.920 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 

12 

12 

Uncensored values 
Mean 

Lognormal mean 
Std. devn. 

Normal distribution? 

Median 
Min. 

Max. 

r-squared is: 0.940 

41 .5 

39.6 
39.6 
3.4 

39.9 
32.3 
45.2 
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Washington Closure Hanford , ,.. I\ 
Originator N. K. Schiffern V VJ 

Project 100-N Field Remediation 
Subject 118-N-1 Waste Site Cleanup Verification 95% UCL Calculations 

1 
2 
3 
4 
5 
6 

Duplicate/Split Analvsis - 118-N-1 Excavation (EXC) 
Sampling Sample Sample Potassium-40 

Area Number Date pCi/a a MDA 
EXC-7 J1AKW9 4/23/2013 9.31 0.210 

Duplicate of JIRKW9 J1RKX5 4/23/2013 9.43 0.165 
Split of J1 AKW9 J1AKX6 4/23/2013 f'1tLl.t~~11.z ?2:~i ~:~1~ 

7 Anal Is: 
8 TDL 0.5 

Radium-226 
pCi/Q a MCA 
0.339 0.0424 
0.330 0.0353 

0 u 1.51 

0.1 

Attachment to Waste Site Reclass ification Form 201 3-076 

CALCULATION SHEET 

Date --'-06""'"/_0_5/_1_3 __ 
Job No. 14655 ------

Uranium-234 Uranium-238 
pCi/Q a MDA pCi/Q a MDA 
0.150 0.0752 0.0996 0.0693 
0.106 0.0618 0.120 0.0618 
0.254 0.0560 0.241 0.0602 

Cale. No. ---'-0_1 O;_O;._N_-C;._;._A_-v_o_2_22-=-....,,..., 
Checked __ __;c~.'-H~-~D~o~b~iec........>C..::..Jfu!,_.,,, 

Aluminum Arsenic 
ma/ka a PQL ma/ka a 
3810 X 1.4 0.88 B 
2390 X 1.6 0.67 u 
2880 N 27.3 1.4 BN 

5 

Rev. 0 

Rev. No. o 
Date--0-6-/0--'-5-/ 1_3 __ 

Sheet No. 13 of 13 ------

Barium Beryllium Cadmium 
PQL ma/kQ a PQL ma/ka a PQL ma/ka a PQL 
0.60 46.0 X 0.069 0.23 0.030 0.089 B 0.037 
0.67 36.8 X 0.078 0.15 B 0.034 0.076 B 0.042 
0.62 36.0 0.49 0.33 u 0.33 0.20 u 0.20 

2 0.2 0.2 
91----------,-----------11-----------+----------+----------1----------+---------+----------+----------+----------+---------,---t 

Both> POL? Yes (continue Yes (continue Yes continue Yes continue 
Both >5xTDL? 

APO 
10 
11 

Duplicate Analysis 

Difference > 2 TDL? 
Both > POL? 

12 
131-----------+---=--'-,---="""""-=---b-r.= 

14 
15 

Split Analysis 
Both >5xTDL? 

RPO 

Yes calc RPO No-Stop (acce table 

No - acce table 
Yes (continue 

No-Stop (acce table 

Yes calc RPO Yes calc RPO 
45.8% 

Not a licable No - acce table 
Yes continue) Yes continue) 
Yes (Cale RPO) No-Stop (acceptable) 

27.8% 
Difference > 2 TDL? No - acce table Not a licable No - acce table 16L--------....L__;::..:.:.;=.:=:::...:..-=-.:....::.;::..:...._=;..;;;.;.=..~~;;;.;:;.;===~====o..:::....:==a......;;.i___....:...:.::._====---1..-__;..:..::.._.::::===:;__-..i__....:...:.::.:....::===:;__-..i__....:..:.:::.._===~--1..--=-====.:::_-_.L:===a:=..z;=~=~========-~ 

17 
18 
19 
20 
21 
22 
23 

Duplicate/Split Analysis - 118-N-1 Excavation (EXC) 
Sampling HEIS Sample 

Area Number Date ma/ka 
EXC-7 J1RKW9 4/23/2013 5030 

Duplicate of JIRKW9 J1RKX5 4/23/2013 4030 
Split of J1 RKW9 J1RKX6 4/23/2013 4890 

24 Anal Is: 
TDL 

Calcium 
a POL 
X 12.7 
X 14.4 
N 25.9 

100 

Chromium Cobalt Coooer 
ma/ka o POL ma/ka o PQL mg/kg o 

3.8 X 0.052 8.9 X 0.090 9.1 X 
1.5 X 0.059 5.9 X 0.10 9.6 X 

0.60 u 0.60 7.2 B 1.8 10.3 

2 

Iron Lead Ma~nesium Manaanese Nickel 
POL mg/kg o POL mg/kg o POL mg/kg a PQL mg/kg o POL ma/ka a POL 
0.20 20700 X 3.4 2.0 0.24 3640 X 3.3 305 X 0.090 7.4 X 0.11 
0.22 15100 X 3.9 1.4 0.28 2370 X 3.8 170 X 0.10 3.6 BX 0.13 
1.4 18900 5.8 2.2 0.34 3190 N 16.2 234 N 0.30 3.5 B 0.44 

25 
26 1----------.---=--,---=,,,,..,.-=---l-----:-:--.--:-:----:---+-..,..,--.,---.,----,---+----:-:--:--:-----,---+--,.,.----,---:--.,---+----,--.....:...:.---,---,--+----.,......;:......,----+-----'-..C.....,,-----+----.,......;:......,---,---+---,-:--:----,----:---f 5 5 75 5 4 

Both> POL? Yes (continue Yes continue Yes continue Yes continue) Yes continue) Yes (continue) Yes (continue) Yes (continue Yes (continue 
27 
28 

Duplicate Analysis 
Both >5xTDL? 

APO 
Yes calc RPO) 

22.1% 

291----------+---...;....;;......;.-'--...c...._.:;_c:...;__1--_--.;;..;...cuc.;....:..;~;;.._--+-Difference > 2 TDL? Not a licable 
30 
31 
32 

Split Analysis 

Both > POL? 
Both >5xTDL? 

RPO 

No-Sto (acceptable No-Sto (acce table) Yes (calc RPO 
5.3% 

No - acce table Not a licable 
Yes (continue) Yes (continue 

No-Stop (acce table) Yes (calc RPO 
12.4% 

Yes calc RPO) No-Sto acce table) Yes (calc RPO) Yes calc RPO No-Stop acceptable 
31.3% 42.3% 56.8% 

Not a licable Not a licable Not a licable 
Yes continue Yes continue 
Yes (calc RPO Yes (calc RPO 

13.2% 26.3% 

33.___ _______ _._ ___ ---'------'-----'.;;..;...cuc_;._;~;;.._----1,.;;=c.:"""-..:..:..;...;..:,.;..:..;;.;..c.= .....c..:.""-----..:;_.=.=..::..::.,::.=:..:..:::..._---L __ ..:....:..::c.:....;:i:..t::.e==---'--...;..;..;;.:.;=.:.:..:..:=::.._--'--....:...:.::.._.::.=..::..::.c..:==---1..---'-=.:...=.t:.c..::.::.::.=..:.;:__...1..... _ _;_:..::..:._=::..:.:..::=-=-----1..-....:...:...:..::........:c:::..::..:::=;.::.:.:;;..___, Difference > 2 TDL? No - acce table Not a licable Not a licable Not a licable 
34 
35 
36 
37 
38 
39 
40 

52 

Duplicate/Split Analysis • 118-N-1 Excavation (EXC) 
Sampling HEIS Sample Potassium 

Area Number Date mg/kQ a 
EXC-7 J1AKW9 4/23/2013 514 

Duplicate of JIAKW9 J1RKX5 4/23/2013 335 
Split of J1 AKW9 J1AKX6 4/23/2013 657 u 

Silicon 
POL mg/kQ a 
37.0 116 J 
41.8 73.7 J 
657 136 N 

Remaining Sites Verification Package for the 118-N-J, 1303-N Spacer Silos Waste Site 

PQL 
5.1 
5.8 
3.1 

Sodium Vanadium Zinc 
mg/kQ o POL mgfka Q PQL ma/ka o PQL 

249 53.2 55.0 X 0.085 37.1 X 0.36 
212 60.2 36.2 X 0.096 27.4 X 0.41 
179 B 91 .9 48.2 N 2.5 29.9 N 3.9 
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Sample Area 
HEIS Sample Americium-241 Carboo-14 

Number Dale oCi/e 
EXC-7 JIR KW9 4/23/201 3 -0.0 107 

Dupl icate of JIRKW9 JIRK.X5 4/23/2013 0.00985 
EXC-1 J l RLK3 4/25/2013 -0.00104 
EXC-2 JIRLKI 4/25/2013 0.00509 
EXC-3 JIRLK2 4/25/2013 0.0148 
EXC-4 J IRLR9 5/2/2013 0.144 
EXC-5 J1RKW7 4/23/2013 0.00838 
EXC-6 Jl RKW8 4/23/2013 0.00835 
EXC-8 J lRKXO 4/23/2013 -0.00686 
EXC-9 JlRK.X l 4/23/2013 0.0201 
EXC- 10 JlRKX2 4/23/2013 0.0191 
EXC-ll J IRKX3 4/23/2013 0.00272 
EXC- 12 J IRKX4 4/23/2013 0.0765 

Solit of J t RKW9 JtRKX6 4/23/20 13 -0.039 
FS-1 (Silo#! ) JIRKX7 4/23/2013 0.119 
FS-2 (Silo #2) J IRKX8 4/23/2013 O.ot73 
FS-3 (Silo #3) JIRKX9 4/23/20 13 0.117 

TP- Excavation floor J IRLRS 5nt20 13 448 
TP -1 m J IRLR6 5nt2013 0.000 196 
TP -2 m JIRLR7 5nt2013 -0.00838 
TP -3m JIRLRS 5/2/2013 0.00392 

Grey cells indicate not applicable or data will not be used. 
Acronyms and notes apply to all of the tables in this auachment. 

Q MDA 11Ci/e 
u 0.0327 0.0252 
u 0.0260 0.668 
u 0.0353 -0.437 
u 0.0378 0.196 
u 0.0272 0.085 1 
u 0.317 -0.0927 
u 0.0246 0.207 
u 0.0359 -0.478 
u 0.0241 0.337 
u 0.0269 0.340 
u 0.0236 0.512 
u 0.158 0.532 

0.0266 0.653 
u 0.193 -0.230 -

0.0289 0.0504 
u 0.0317 1.08 
u 0.119 1.53 

0.869 0.363 
u 0.0426 0.0897 
u 0.0348 0.0367 
u 0.0428 0.0288 

Note: Data qualified with 13 , J, M, N. P and/or X are considered acceptable values. 
l:l = Estimated result. Result is less than the RL, but greater than tlte MDL. 
HEIS = Hanford Environmental Information System 
EXC = excavation 
J = estimate 
M = sample dupliacte precision not met. 
MDA = minimum detected activity 
N= recovery exceeds upper or lower control limits 

0 MDA 
UJ 0.904 
UJ 0.914 
u 0.807 
u 0.815 
u 0.814 
u 0.257 
UJ 0.904 
UJ 0.888 
UJ 0.91 I 
UJ 0.891 
UJ 0.900 
UJ 0.901 
UJ 0.889 
u 0.929 
u 0.910 

0.666 
0.696 
0.255 

u 0.257 
u 0.304 
u --oj 'i;o 

P = aroclor fl ag, greater than 25% difference for detected concentrat ions between the two GC colunms. 
PCB = polychlorinated biphenyls 
PQL = practical quant it at ion limit 
Q = qualifier 
RAG = remedial action goal 
RSVP = remaining site veri fication package 
U = undetected 
X = serial dilution indicates that physical and chemical intetferences are present. 

Cesium-"137 Cobalt-60 Eurooium-152 
llCi/11: 0 l'vIDA pCi/g Q l'vIDA pCi/g Q l'vIDA 

-0.00623 u 0.0229 0.00434 u 0.0254 0.0130 u 0.0622 
-0.00253 u 0.0191 0.00696 u 0.0217 -0.00579 u 0.0426 
-0.00353 u 0.0223 -0.00150 u 0.0225 -0.0 185 u 0.0564 
0.0285 u 0.0308 0.00731 u 0.0270 0.0250 u 0.06 13 
0.0309 0.0220 0.0124 u 0.0279 0.01 16 u 0.0455 

1.35 0.0700 0.118 u 0.106 0.0106 u 0.152 
0.0649 0.0198 0.00270 u 0.0226 0.0165 u 0.0459 

-0.00526 u 0.0235 -0.0 126 u 0.0236 0.0140 • U 0.0591 
-0.00449 u 0.0181 0.000613 u 0.0190 -0.0277 u 0.0397 

0.667 0.0234 0.0267 u 0.0330 0.0105 u 0.0480 
0.424 0.0213 0.0356 u 0.0309 0.00863 u 0.0438 .. 
0.172 0.0247 -0.0122 u 0.021 6 0.0358 u 0.0625 --
2.23 0.0241 0.133 0.0196 0.0 1 I l u 0.0565 ------

-0.061 u 0.0946 -0.10 u 0.116 -0.0037 u 0.158 
2.86 0.0227 0.268 0.0194 -0.00622 u 0.059 1 
1.29 0.0251 0.174 0.0211 0.00455 u 0.0545 
1.38 0.0510 2.78 0.0402 -0.0268 u 0.118 
2250 0.476 81.6 0.201 0.796 u 1.80 
0.156 0.0425 0.0206 u 0.0695 -0.00652 u 0.119 
0.507 0.0403 0.0487 u 0.0704 0.0237 u 0.0917 
0.251 0.0500 0.0363 u 0.0722 0.0237 u 0. 11 2 

Attachment 
Origina10, ---:-:N,-_ K,.,...,_ s=-c-:--h~if::-fe-rn-=='-=--

Chccked C. H. Dobie C:Jl. 
Cale. No. --=-0--,1 OO'"""'N,--C::-A---VccO-c-22""2'-=c.-

Eurooium-154 
pCi/g Q MDA 

0.00305 u 0.077 1 
0.0129 u 0.0718 
-0.0464 u 0.07 19 
-0.0233 u 0.0759 
0.0470 u 0.0878 
-0.0386 u 0.21 l 
0.0331 u 0.0803 
0.0240 u 0.0864 

-0.00136 u 0.070 1 
0.038 1 u 0.0858 
-0.0130 u 0.0663 
0.0294 u 0.0812 

-0.00457 u 0.0729 
0.00483- - - ·- ------u 0.515 
0.000207 u 0.072M 
0.0263 u 0.0768 
-0.01 83 u 0.123 

28.8 0.617 -
0.0384 u 0.203 

-0.00159 u 0.150 
-0.000143 u 0.1 80 

Sheet No. I of 6 
Date--0-6-/0-3/_1_3_ 

Date 06/03/ 13 
Rev. No. ---0,----



Sample Area 
HEIS Sa mple 

Number Uate 
EXC-7 JlRKW9 4/23/2013 

Duplicate of JIRKW9 JLR KX5 4/23/2013 
EXC- 1 JJRLK3 4/25/201 3 
EXC-2 JlRLKl 4/25/2013 
EXC-3 JlRLK2 4/2512013 
EXC-4 JI RLR9 5/2/2013 
EXC-5 JlRKW7 4/23/2013 
EXC-6 JI RKW8 4/23/2013 
EXC-8 JIRKXO 4/23/2013 
EXC-9 J IRKXI 4/23/2013 

EXC-10 JlRKX2 4123/2013 
EXC- 11 J IRKX3 4/23/2013 
EXC- 12 JlRKX4 4/23/2013 

Split of J l RKW9 JlRKX6 4/23/2013 
FS- 1 (Silo#I) J I RKX7 4/23/2013 
FS-2 (Silo #2) JlRKX8 4/23/2013 
FS-3 (Silo #3) J IRKX9 4/23/2013 

TP- Excavat ion floor J lRLRS 5/2/20 13 
TP- 1 m JlRLR6 5/2/2013 
TP-2m J1RLR7 5/2/2013 
TP -Jm JI RLR8 5/2/2013 

SamplcAl'Ca 
HEIS Sa mple 

Numhct· Date 

EXC-7 JIRKW9 4/23/2013 
Duplicate or JIRKW9 J IRKX5 4/23/2013 

EXC- 1 JIRLK3 4/25/2013 
EXC-2 J lRLKI 4/2512013 
EXC-3 JIRLK2 4/25/2013 
EXC-4 JIRLR9 5/2/2011 
EXC-5 JJRKW7 4/23/20 13 
EXC-6 JIRKW8 4/23/20 13 
EXC-8 J IRKXO 4/23/2013 
EXC-9 JIRKXI 4/23/201 3 

EXC- 10 JlRKX2 4/23/2013 
EXC-11 l1 R KX3 4/23/2013 
EXC-1 2 JIRKX4 4/23/20 13 

Soli t of JI RKW9 JIRKX6 4/23/20 13 
FS-1 (Silo#!) JlRKX7 4/23/20 13 
PS-2 (Si lo #2) JI RKX8 4/23/20 13 
FS-3 (Si lo #3) JIRKX9 4/23/2013 

TP- Excavation floor J I RLR5 512/2013 
TP -1 m JIRLR6 5/2/2013 
TP-2 m J I RLR7 5/2/2013 
TP-3m J IRLR8 5/2/20 13 

• I ....... 
00 

Allachmeut 1. 118-N-J Waste s ite Verifica tion s a mple esu ts a JODUC .I es. R I (Rd' I'd ) 
E urnpium-155 Nickel-63 Plutonium-238 Plutonium-239/240 Potnssium -40 

pCi/g Q MDA pCi/g Q MDA p(;,Jg Q MDA pCilR Q MDA pCi/g Q rvIDA 
0.0389 u 0.0563 36.5 12.8 -0.0111 UJ 0.204 -0.0269 u 0.258 9.31 0 ,210 

-
0.00677 u 0.0385 11.1 u 11.4 0.0276 UJ 0.12 1 -0.00240 u 0.12 1 9.43 0.165 

0.0484 u 0.0558 9.42 u 13.9 -0.0055 1 u 0.0777 0.00328 u 0.0930 8.94 0.189 
0.0108 u 0.0557 35.0 23.6 0.0147 u 0.064 1 -0.00255 u 0.0728 10.3 0 .153 
0.0285 u 0.0404 13.6 u 18.6 -0.00220 u 0.0790 -0.00220 u 0.0790 10. l 0 .258 
-0.0204 u 0. 138 26.2 11.3 0.0266 u 0.066 1 0.101 0 .0526 10 .2 0.70 1 
0.0361 u 0.0392 11 .4 10.8 0.018 1 UJ 0.0889 -0.00330 u 0.0940 9.57 0 .216 
0.0182 u 0.0563 184 11.4 -0.00486 UJ 0. 174 -0.00485 u 0.174 9.49 0 .219 
0.0547 0.0367 54 .1 12.2 -0.00483 UJ 0.174 -0,00483 u 0.174 9.52 0 .138 
0.01 83 u 0.0387 27 .9 9.79 -0.00127 UJ 0.116 0.214 0. 158 9.77 0 .219 

0.0 165 u 0.0379 24.7 12.7 0.0868 UJ 0.16 1 0.172 u 0.191 10.4 0 .157 
-0.0069 1 u 0.0669 13.4 10.6 0.0153 UJ 0.0750 0 .0493 u 0.0793 10.1 0.194 
0.0265 u 0.0423 34.3 12.1 0. 101 UJ 0.103 0.767 0.117 9.62 0.233 
-0.011 u 0. 192 0.617 u 0.897 0.024 1 u 0.0864 0.00355 u 0.0837 ,t~'\f~( ~,~~I ~i,;1~ .. 

0.0161 u 0.0477 18.0 11.0 0.0532 u 0.112 0.383 0. 127 9.72 0.186 
0.0119 u 0.0470 4.01 u 9.4 1 0 .0210 u 0.138 0.207 0. 168 9.40 0.193 
0.0479 u 0. 100 6.64 u 11.0 0.0185 u 0.11 1 0.320 0.106 8.72 0.300 

2.92 1.2 1 58.7 10.4 2.50 0.0594 28.8 0.0755 10.5 1.6 1 
-0.00393 u 0.0779 19.3 10.9 0.0144 u 0.0544 0 .0425 u 0.0683 8.77 0.585 
0.0817 u 0.0710 8.89 u 10.9 -0.000580 u 0.0527 0.0290 u 0.0527 8.07 0.48 1 

0.0377 u 0.0821 -1.65 u 10.3 -0.00180 u 0.0648 0.0294 u 0.0546 7.37 0.618 

Total beta rad.iostronti um Tritium Uraoium-234 Urauiuw-235 Uronium -238 

pCi/g Q l',,IDA pCi/g Q MDA oCi/1! 0 MDA oCi/2 0 MOA oCi/2 0 Ml>A 
0.0121 u 0.119 0.000838 UJ 0.0174 0 .150 0.0752 -0.00104 UJ 0,0522 0.0996 0.0693 
0.0234 u 0. 114 0.00667 UJ 0.0199 0 .106 0.06 18 0.0135 UJ 0 .0492 0.1 20 0.06 18 
0.0 129 u 0.0839 0 .0365 0.020 1 0.150 0.0622 0.00968 u 0.0476 0. 151 0.0569 

0.0446 u 0.0843 0.0299 0.0217 0.110 0.0539 0 u 0.0409 0.120 0.0619 
0.0563 u 0.0792 0.0201 u 0.02 13 0.163 0.0868 0.0117 u 0.0573 0.220 0.0769 

0.965 0.250 0.0199 u 0.0384 0.08 12 0.0552 0 u 0.0499 0. 149 0.0627 
0.0835 u 0.123 0.0193 UJ 0.0203 0.308 0 .0749 -0 ,000545 UJ 0 .0496 0.338 0.0622 
0.0554 u 0.113 0.00579 UJ 0.0211 0.0700 u 0.0989 0.0243 UJ 0.0688 0. 170 0.0903 
0.0206 u 0.139 -0.0062 1 UJ 0.0201 0.168 0 .0524 -0.000971 UJ 0.0488 0.168 0.0554 
0.938 0.123 0 .0500 J 0.0196 0.0859 0 .0500 -0.001 49 UJ 0.0536 0. 171 0.0594 

0.977 0.11 7 0.01 11 UJ 0.0175 0.226 0.0548 -0.000480 UJ 0.0437 0.180 0.0437 

0.582 0.122 0 .0207 J 0.0184 0.252 0.0642 -0.002 15 UJ 0 .06 13 0 .293 0 .0613 
-· 

6.40 0.117 0.0565 J 0.0202 0.130 0 .0570 0 UJ 0.0480 0. 197 0 .0531 
-0.092 u 0.262 -0.065 u 0.4 10 0.254 0.0560 0.0105 u 0.0550 0.24 1 0 .0602 
5.84 0.1 15 0.0337 0.0180 0.140 0.0724 -0.000527 u 0.0479 0. 169 0 .0602 

3.64 0.123 0.00812 u 0.0183 0.163 0.0966 0.0237 u 0.0672 0.0684 u 0.0966 
0 .725 0. 119 0.223 0.02 13 0.147 0.0793 0.0507 u 0.0466 0.123 0.0724 

970 0.711 0.224 u 3.24 0.307 0.0665 0 u 0.0453 0.232 0.0685 
0.272 0.232 0.08 14 u 0.0846 0.298 0.0840 0.0223 u 0.05 13 0.279 0.0720 
2.64 0.244 0.0270 u 0.0519 0.200 0.0734 0.0349 u 0.0523 0.190 0.0647 

2.25 0.261 0.0166 u 0.0483 0.212 0.0486 0.0216 u 0.0452 0 .156 0.0514 
Attachment 

Originator---,N"'".""K,..._ ""sc.,.h,..,i~"'"e_m __ 

Checked C. H. Dobie - -------
Ca I c. No. __ O'-I_OO_N_-_C_A-_v_o_22_2 __ 

Radi um-226 
nCi/g Q MDA 
0.339 0.0424 
0.330 0 .0353 
0.315 0.0430 

0.385 0.0416 
0 .369 0 .0343 
0.481 0.116 
0.401 u 0.0873 
0.350 0 .0449 

0.291 0.0336 
0.341 0.0380 
0.347 0 .0342 
0.278 0 .0430 
0 ,355 0 .04 14 

0 u 1.51 

0.288 0 .0437-

0.356 0 .0441 
0 .296 u 0.136 
0.418 u 0.917 

0.267 0.0798 
0.268 0.0858 
0.188 u 0.158 
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Sample Area 

EXC-7 
Duplicate of Jffi.KW9 

EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-8 
EXC-9 
EXC-10 
EXC-11 
EXC-12 

Spli t ofJIRKW9 
FS-1 (Silo#l) 
FS-2 (Silo #2) 
FS-3 (Silo #3) 

TP- Excavation floor 
TP-1 m 
TP -2m 
TP -3 m 

Equipment blank 

Sample Arca 

EXC-7 
Duplicate of HRKW9 

EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-8 
EXC-9 
EXC-10 
EXC-11 
EXC-1 2 

Solit of JJRKW9 
FS-1 (Silo #I) 
FS-2 (Silo #2) 
FS-3 (Silo 113) 

TP- Excavation Ooor 
TP -1 m 
TP -2 m 
TP -3 m 

Eouioment blank 

HEIS 
Number 
JIRKW9 
JIRKX5 
JIRLK3 
JI RLK I 
JI RLK2 
JIRLR9 
JIRKW7 
JJRKW8 
JlRKXO 
JIRKXI 
JIRKX2 
J1RKX3 
JI RKX4 
JI RKX6 
JJ RKX7 
JIRKXS 
JIR KX9 
J1 RLR5 
JIRLR6 
J JRLR7 
JJRLR8 
JIRLTO 

HEIS 
Number 
JJ RKW9 
JIRKX5 
JJRLK3 
JJRLK J 
JIRLK2 
JI RLR9 
J IRKW7 
JJ RKW8 
JI RKXO 
JI RKXJ 
JI RKX2 
JI RKX3 
JIRKX4 
JIRKX6 
J JRKX7 
JJRKXS 
JIRKX9 
JI RLR5 
JJRLR6 
JJRLR7 
JIRLR8 
JlRLTO 

Sample Aluminum 
Date mv/kv 0 POL 

4/23/2013 38 10 X 1.4 
4/23/2013 2390 X 1.6 
4/25/20 13 48 10 X 1.4 
4/25/2013 5 11 0 X 1.4 
4/25/2013 4920 X 1.5 
5/2/2013 3270 X 1.4 
4/23/201 3 4660 X 1.4 
4/23f201 3 3540 X 1.5 
4/23/2013 3710 X 1.4 
4f23f2013 37 10 X 1.6 
4/23/2013 4980 X 1.5 
4/23/2013 5120 X 1.5 
4f23f2013 4000 X 1.5 
4f23/20 13 2880 N 27.3 
4/23/20 13 4120 X J.4 
4/23f2013 4500 X 1.5 
4/23/2013 371 0 X 1.5 
512/2013 3670 X 1.5 
5/2/2013 3350 X 1.4 
5/2/2013 3970 X 1.5 
5f2/2013 3620 X 1.5 
5f2f2013 163 X 1.4 

Sample Calcium 
Date m u/Im 0 POL 

4f23/2013 5030 X 12.7 
4f23f2013 4030 X 14.4 
4f25/2013 5350 X 12.7 
4/25/2013 5580 XM 12.7 
4f25f2013 5390 X 14.0 
5/2/2013 5760 X 12.6 
4f23f2013 5760 X 12.9 
4/23f2013 4720 X 13.7 
4/23/2013 5010 X 13.0 
4/23/2013 5010 X 14.3 
4/23f2013 6020 X 13.7 
4/23/2013 5340 X 13.6 
4f23f2013 5080 X 13.6 
4f23f2013 4890 N 25.9 
4/23f20 13 5410 X 12.6 
4/23/2013 5410 X 13.7 
4/23f20 13 5330 X 13.6 
5/2/2013 5200 X 13.2 
5f2/2013 4960 X 12.3 
5/2/2013 5650 X 13.8 
5/2/2013 4840 X 13.7 
5/2/2013 32.1 BX 13.2 

Attach 1. 118-N-I Waste Site Yerili 
Antimony Arsenic 

m u/ku 0 l'OL mu/ku 0 
0.34 UJ 0.34 0.88 B 
0.39 UJ 0.39 0.67 u 
I.I J 0.34 1.1 
1.0 0.34 1.6 
I. I 0.38 l.6 

0.77 0.34 0.73 B 
0.35 UJ 0.35 0.91 
0.37 UJ 0.37 0.93 B 
0.35 UJ 0.35 0.98 
0.39 UJ 0.39 0.98 B 
0.37 UJ 0.37 l.l 
0.37 UJ 0.37 1.3 
0.37 UJ 0.37 0.96 B 
1.3 UN 1.3 1.4 llN 

0.34 u 0.34 1.2 
0.37 u 0.37 0.93 B 
0.37 u 0.37 0.64 u --
0.94 0.36 l .l 
0.80 0.33 0.85 B 
0.96 0.37 0.67 B 
0.92 0.37 0.64 u 
0.36 u 0.36 0.62 u 

Chromium Cobalt 
molk« 0 POL m~/kl! 0 

3.8 X 0.052 8.9 X 
1.5 X 0.059 5.9 X 
3.8 X 0.052 9.4 X 
4.8 X 0.052 JO.I X 
4.7 X 0.058 10.6 X 
2.9 X 0.052 9.2 X 
3.5 X 0.053 10.0 X 
3.6 X 0.056 9.0 X 
3.5 X 0.053 9.3 X 
2.4 X 0.059 8.2 X ·--
4.7 X 0.057 8.9 X 
6.4 X 0.056 8.9 X 
3.7 X 0.056 &.5 X 

0.60 u 0.60 7.2 B 
4.1 X 0.052 9.6 X 
4.7 X 0.056 9.0 X 
2.8 X 0.056 9.3 X 
3.7 X 0.054 9.1 X 
2.6 X 0.051 9.4 X 
l.9 X 0.057 9.2 X 
3.0 X 0.056 9.4 X 

0.18 BX 0.054 0.14 BX 

- ---- Sam11lc Results (Metals} 
Barium Ber:vllium Boron 

POL molko 0 POL m ,1/ki:, 0 POL m o/la, 0 
0.60 46.0 X 0.069 0.23 0.030 0.88 u 
0.67 36.8 X 0.078 0. 15 B 0.034 1.0 u 
0.59 60.2 X 0.068 0.D38 B 0.030 0.88 u 
0.60 47.2 X 0.069 0.060 B 0.030 0.88 u 
0.65 43.7 X 0.o75 0.033 u 0.033 0.97 u 
0.59 40.8 X 0.068 0.030 B 0.030 0.88 u 
0.60 67.J X 0.069 0.27 0.030 0.89 u 
0.64 48.l X 0.074 0.20 0.032 0.95 u 
0.61 40.8 X 0.07 0.23 0.030 0.90 u 
0.67 48.6 X 0.077 0.22 0.033 0.99 u 
0.64 39.4 X 0.074 0.26 0.032 0.96 u 
0.64 50.2 X 0.073 0.26 0.032 0.94 u 
0.64 53.9 X 0.073 0.20 0.032 0.95 u 
0.62 36.0 0.49 0.33 u 0.33 2.9 u 
0.59 48.5 X 0.068 0.24 0.029 0.87 UN 
0.64 57.1 X 0.074 0.2 1 0.032 0.95 u 
0.64 62.9 X 0.073 0.23 0.032 0.95 u 
0.62 47.2 X 0.07 1 0.03 1 u 0.03 1 0.92 u 
0.58 48.2 X 0.066 0.044 BM 0.029 0.85 u 
0.65 45.7 X 0.074 0.079 B 0.032 0.96 u 
0.64 49.7 X 0.074 0.048 B 0.032 0.95 u 
0.62 1.8 X 0.071 0.038 B 0.031 0.92 u 

Cooner HexavaJeot Chromium Iro n 
POL mo/ko 0 POL mu/ko 0 POL m u/ku 0 
0.090 9.1 X 0.20 0.155 u 0.155 20700 X 
0.10 9.6 X 0.22 0.1 55 u 0. 155 15100 X 

0.090 15.7 X 0.20 0. 155 u 0.155 23300 X 
0.090 15.2 X 0.20 0.155 u 0.155 24000 X 
0.099 14.8 X 0.22 0.155 u 0.155 26500 X 
0.089 13.8 X 0. 19 0.3 14 0.155 21700 X 
0.09 1 11.3 X 0.20 0.155 u 0. 155 25600 X 
0.097 9.2 X 0.2 1 0. 155 u 0.1 55 23 100 X 
0.092 9.5 X 0.20 0. 155 u 0.155 22900 X 
0.10 10.6 X 0.22 0.155 u 0.1.~5 21100 X 
0.097 9.0 X 0.21 0.155 u 0.155 23000 X 
0.096 10.6 X 0.21 0.203 0.155 22300 X 
0.097 I 1.0 X 0.21 0.169 0.155 21400 X 

J.8 10.3 1.4 0.1 I B 0.10 18900 
0.089 IJ.2 X 0.19 0.155 u 0. 155 24500 X 
0.097 10.3 X 0.21 0.155 u 0.155 24 100 X 
0.097 10.3 X 0.21 0.155 u 0.155 24700 X 
0.094 11.5 X 0.20 0.194 0.155 21700 X 
0.087 13.8 X 0. 19 0.155 u 0.155 23100 X 
0.098 14.0 X 0.21 0. 155 u 0.155 21800 X 
0.097 14.2 X 0.2 1 0. 155 u 0.155 23900 X 
0.094 0.46 BX 0.20 1:~,~~11, ~;~ 11'!;7.i;r.'/ft,;;.t, 635 X 

Attachmen, ___ _ __:_ ___ _ 
O,iginator N. K. Schiffem 

Checked C. H. Dobie 
Cale. No. 0 I OON-CA-V0222 

Cadmil1m 
POL 010/k,, 0 POL 
0.88 0.089 B 0.037 
1.0 0.076 B 0.042 

0.88 0.12 B 0.037 
0.88 0.12 B 0.037 
0.97 0.13 B 0.04 1 
0.88 - 0.13 B 0.037 
0.89 0.12 B 0.037 
0.95 0.l l B 0.040 
0.90 0.096 B O.Q38 
0.99 0.081 B 0.042 
0.96 0.12 B 0.040 
0.94 0.10 B 0.040 
0.95 0.082 B 0.040 
2.9 0.20 u 0.20 

0.87 0.12 B 0.037 
0.95 O.IJ B 0.040 
0.95 0. 11 B 0.040 
0.92 0. 15 B O.D38 
0.85 0.11 B 0.036 
0.96 0.12 B 0.040 
0.95 0. 12 B 0.040 
0.92 O.D38 u O.Q38 

Lead 
POL ml!lki! 0 POL 
3.4 2.0 0.24 
3.9 1.4 0.28 
3.4 2.0 0.24 
3.4 2.3 0.24 
3.8 2.5 0.27 
3.4 1.8 0.24 
3.5 2.7 0.25 
3.7 2.0 0.26 
3.5 2.2 0.25 
3.9 2.0 0.27 
3.7 2.4 0.26 
3.7 3.1 0.26 
3.7 2.4 0.26 
5.8 2.2 0.34 
3.4 2.5 0.24 
3.7 2.3 0.26 
3.7 2.2 0.26 
3.6 2.3 0.25 
3.3 1.7 0.24 
3.7 1.9 0.26 
3.7 1.7 0.26 
3.6 0.30 B 0.25 
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Attachment l. 118-N-1 Waste Site Verification Sample Results (Metals), 

Sample Area HEIS I Sample 
Numbe,· Date 

EXC-7 JI RKW9 I 4/23/20 13 
Duplicate of JIRKW9 JI RKX5 I 4/23/2013 

EXC-1 JIRLIG I 4/25/2013 
X 3.8 170 X 0.10 0.0060 U 0.0060 0.27 U 0.27 I 3.6 I HX I 0.13 I 335 I I 41.8 
X 3.3 266 X 0.090 0.0047 U 0.0047 0.23 U 0.23 7.9 X 0.11 643 36.9 

EXC-2 JIRLKI I 4/25/20 13 x I 3.3 I 293 I x I 0.090 I o.0051 I u I 0.0051 I 0.28 I B I 0.23 I 8.6 I x I 0. 11 I 638 I I 37.0 
EXC-3 JI RLK2 I 4/25/2013 x I 3.7 I 316 I x I 0.099 I 0.0062 I u I o.0062 I 0.26 I u I 0.26 I 8.7 I x I 0.12 I 737 I I 40.7 
EXC-4 JIRLR9 I 512/2013 x I 3.3 I 251 I x I 0.089 I 0.0058 I u I o.0058 I 0.23 I u I 0.23 I 6.5 I x I 0.11 I 46 1 I I 36.7 
EXC-5 JIRKW7 I 4/23/2013 x I 3.4 I 306 I x I o.09 1 I 0.0055 I u I 0.0055 I 0.28 I B I 0.24 I 7.6 I X I 0.11 I 690 I I 37.4 
EXC-6 JIRKW8 I 4/23/2013 X 3.6 283 X 0.097 0.0056 U 0.0056 0.25 B 0.25 9.0 X 0.12 543 39.8 
EXC-8 JIRKXO I 4/23/20 13 X 3.4 287 X 0.092 0.0052 U 0.0052 0.24 U 0.24 8.3 X 0.11 53 1 37.7 
EXC-9 J IRKXI I 4/23/20 13 X 3.8 233 X 0.10 0.0050 U 0.0050 0.26 U 0.26 6.0 X 0.12 515-- 41.6 

EXC-10 JIRKX2 I 4/23/2013 x I 3.6 I 268 I x I 0.097 I 0.0048 I u I o.0048 I 0.25 I u I 0.25 I 8. 1 I x I 0.12 I 631 I I 40.0 
EXC- 11 JIRKX3 I 4/23/2013 X 3.6 288 X 0.096 0.0056 U 0.0056 0.25 U 0.25 I 0.9 X 0.12 817 39.5 
EXC- 12 JIRKX4 I 4/23/2013 X 3.6 268 X 0.097 0.0053 U 0.0053 0.25 U 0.25 6.8 X 0.12 6 I 7 39.6 

Split of JI RKW9 JIRKX6 I 4/23/2013 N I 16.2 I 234 I N I 0.30 I 0.01 I I U I 0.Ql I I 0.6 1 I U I 0.61 I 3.5 I B / 0.44 I 657 I U I 657 
FS- 1 (Si lo #ll 
FS-2 (Si lo #2) 

J IRKX7 I 4/23/2013 
JIR KX8 I 4/23/20 13 

x I 3.3 I 299 I x I o.os2 .. 1. 0.011 BM o.o04s 0.23 u 0_23 s .1 x 0.11 556 1 36.5 
X 3.6 298 X 0.097 0.0048 U 0.0048 0.25 B 0.25 7.4 X 0. 12 711 39.8 

FS-3 (Silo #3) JIRKX9 I 4/23/20 13 x I 3.6 I 286 I x I 0.097 I 0.2 1 I I o.0065 I 0.25 I u I 0.25 I 6.7 I x I 0.12 I 515 I I 39.6 
TP- Excavalion lloor JIRLR5 I 5/2/2013 x I 3.5 I 282 I x I o.094 I 0.46 I MN I 0.0061 I 0.24 I u I 0.24 I 6.7 I X I 0.12 I 568 I I 38.4 

TP -1 m 

TP-2111 
JIRLR6 I 5/2/20 13 
J IRLR7 I 5/2/2013 

X 3.2 244 X 0.087 0.0054 U 0.0054 0.23 U .• L. 0.23 I 6.2 I X I 0.11 I 430 I I 35.7 
X 3.6 24 1 X 0.098 0.0057 U 0.0057 0.25 U I 0.25 5.8 X 0.1 2 501 40.2 

TP-3m 
Equ ipment blank 

J I RLR8 I 512120 13 
JIRLTO I 5/2/201 3 

X 3.6 257 X 0.097 0.0051 U 0.0051 0.25 U 0.25 5.8 X I 0.12 I 427 I I 39.8 
25.6 X 3.5 5.1 X 0.094 0.0055 U 0.0055 0.24 U 0.24 0.33 · Bx 0.12 47 .9 B 38.3 

Sa 011>le A.rea 
JlliIS I Sample Selenium Silicon Silver Sodi um Zinc 

Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q ....:..C"--=---'---'="-""'--'---"'- PQL mgfke Q T PQL 

Percent moistun: 

% IQ I P_Q_L 
EXC-7 I JIRKW9 I 4123/20 13 / 0.78 I U / 0.78 I 116 I J / 5,1 I 0.14 / U I 0.14 I 249 I I 53.2 I 55.0 I X / 0.085 I 37. 1 / X / 0,36 1.9 I I 0.10 

Dupl icnte of JIRKW9 I JIRKX5 I 4123/20 13 I 0.88 I U I 0.88 I 73.7 I l I 5.8 I 0. 16 I U I 0.16 I 212 I I 60.2 I 36.2 I X I 0.096 I 27.4 I X I 0.41 2.0 I I 0.10 
I.& I I 0.10 EXC-1 JIRLK3 4/25/20 13 0.77 U 0.77 228 I 5.1 0. 15 B 0.14 352 53 .2 52 .7 X 0.085 38.7 X 0.36 

EXC-2 JIRLKI 4/25/201 3 0.78 U 0.78 135 -··- 5. 1 0.14 B 0.14 283 53.3 57.8 X U.085 41.0 X 0.36 3.7 0. 10 
EXC-3 I JIRLK2 I 4125/2013 I 0.85 I u I 0.85 I 22 1 I I 5.6 I 0.11 I B I 0. 16 I 253 I I 58.5 I 60.8 I x I 0.093 I 45.2 I x I 0.39 I 2.2 I I 0.10 
EXC-4 I JIRLR9 I 5/2/2013 I 0.77 I U I 0.77 I 85 .9 I N I 5. 1 I 0. 14 I U I 0. 14 I 287 I I 52,7 I 57.2 I X I 0.084 I 39.9 I X I 0.36 I 2.7 I I 0.10 
EXC-5 / JIRKW7 I 4/23/2013 I 0.78 I U I 0.78 I 188 I J I 5.2 I 0. 15 I U I 0. 15 I 364 / / 53.8 I . 67.0 I X I 0.086 I 43.3 I X I 0.36 I 2.9 I I 0.10 
EXC-6 JIRKW8 4/23/20 13 0.84 B 0.84 96.3 J 5.5 0.1 6 U 0.16 I 252 57.3 58.0 X 0.091 39.7 / X 0.39 2.9 0.10 
EXC-8 JIRKXO 4/23/2013 0.79 U 0.79 116 J 5.2 0. 15 U I 0. 15 - 253 54.2 60.6 X 0.086 39.8 X 0.37 1.9 0. 10 
EXC-9 JIRKXI 4/23/201 3 0.87 U 0.87 169 J 5.7 0.1 6 U 0.16 372 59.8 52.2 I X 0.095 36.4 X 0.40 2.3 0.10 

EXC-10 J IR KX2 4/23/2013 0.84 U 0.84 140 J 5.5 0.16 U 0.16 329 57.5 60.5 X 0.092 40.8 X 0.39 2.3 0.10 
EXC- 11 JIRKXJ 4/23/2013 0.83 U 0.83 235 J 5.5 0.15 U 0.15 283 56.9 57.7 X 0.091 41.2 X 0.38 2.1 0.10 
EXC-12 JIRKX4 4/23/2013 0.83 U 0.83 162 . J 5.5 0.15 U 0.15 283 57.0 48.8 X 0.091 36.7 ··- - x-· 0.38 3.3 0.10 

Split ofJIRKW9 JIRKX6 4/23/2013 0.56 UN 0.56 136 N 3.1 0.46 UN 0.46 179 B 91.9 48.2 N 2.5 29.9 N · 3.9 '£~;~~~~[¾'.~--~4f~ft~ 
I'S- I (Silo#I) JIRKX7 4/23/2013 0.77 U 0.77 164 5.0 0. 14 U 0.14 296 52.5 59.0 X 0.084 43 .0 X 0.35 2.3 0.10 
FS-2{Si lo#2) JIRKX8 4/23/2013 I.I 0.83 189 5.5 0. 16 U 0.16 330 57.2 57.7 X 0.091 40.0 X 0.39 1.8 0.10 
FS-3 (Silo #3) I JIRKX9 I 4/23/2013 I o.83 I u I 0.83 I t 32 I I 5.5 I o. ts I u I o.t 5 I 294 I I 57.o I 58.0 I x I o.091 I 41.2 I x I 0.38 I 2.3 I I 0.10 

TP- Excavation fl oor I JIRLR5 I 5/2/20 13 I 0.80 I U I 0.80 I 99.3 I N I 5.3 I 0.15 I U I 0.15 I 247 I I 55.2 I 52.6 I X I 0.088 I 58.3 I X I 0.37 I 2.9 I I 0.10 
TP -1 m I JIRLR6 I 5/2/2013 I 0.75 ! U I 0.75 I 69.8 I N I 4.9 I 0.14 I U I 0.14 I 293 I I 51.4 I 52.4 I X I 0.082 I 37 .8 I X I 0.35 I 4.4 I I 0.10 
TP -2 m JIRLR7 5/2/2013 0.84 U 0.84 76.3 N 5.5 0.16 LU 0. 16 361 57.8 52.4 X 0.092 37.8 X 0.39 3.7 t-0.10 
TP .3 m .IJRLR8 5/2/2013 0.83 U 0.83 78.4 N 5.5 0.16 ,u· 0. 16 273 57.2 57.7 X 0.091 42.0 X 0.39 4.5 -·-·- o~i·o"-

EgtiiQ,nent blank I JIRLTO I 5/2/2013 I 0.80 I U I 0.80 I 65.8 / N I 5.3 I 0.15 I U I 0.15 I 55.2 I U I 55.2 I 0.7 1 I BX I 0.088 I 1.7 I X I 0.37 I 0.10 I U I 0.10 

A11uchmen1 --.,..,.-.,.,.-.,,C...,-,-,,,---
Originator N. K. Schiffern 

Checked C. H. Dobie 
Cale. No. OIOON-CA-V0222 

Sheet No. 4 of 6 
Daic~J 
Date 06/03/13 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

Attach 1. 118-N-l W Site Verifi Sample Results {O . l 
JlRKW9, EXC-7 

JlRKXS, Duplicate of 
JlRLK3, EXC-1 JIRLKl, EXC-2 

JlRKW9 
CONSTITUENT CLASS 

4/23/2013 4/23/2013 4/25/2013 4/25/2013 
ug/kg Q PQL Ug/kl! Q PQL ug/ke Q PQL ug/kl! Q PQL 

Aroclor- 10 16 PCB 2.8 u 2.8 2.6 u 2.6 2.8 u 2.8 2.8 u 2.8 
Aroclor-122 1 PCB 8.2 u 8.2 7.6 u 7.6 8.0 u 8.Q 8.1 u 8.1 
Aroclor-1232 PCB 2.0 u 2.0 1.9 u 1.9 2.0 u 2.0 2.0 u 2.0 
Aroclor-1242 PCB 4.7 u 4.7 4.4 u 4.4 4.7 u 4.7 4.7 u 4.7 
Aroc lor-1248 PCB 4.7 u 4.7 4.4 u 4.4 4.7 u 4.7 4.7 u 4.7 
Aroclor-1254 PCB 2.6 u 2.6 2.5 u 2.5 2.6 u 2.6 2.6 u 2.6 
Aroclor-1260 PCB 2.6 u 2.6 2.5 u 2.5 2.6 u 2.6 2.6 u 2.6 

JlRLK2, EXC-3 JlRLR9, EXC-4 JlRKW7, EXC-5 JIRKW8, EXC-6 
CONSTITUENT CLASS 4/25/2013 5/2/2013 4/23/2013 4/23/2013 

u!!lk!! 0 POL ug/kl! 0 POL u!!lk!! Q POL ug/kl! 0 POL 
Aroclor- 10 I 6 PCB 2.8 u 2.8 2.7 u 2.7 2.8 u 2.8 2.8 u 2.8 
Aroclor-1 22 I PCB 8.0 u 8.0 7.9 u 7.9 8. 1 u 8. 1 8. 1 u 8.1 
Aroclor-1 232 PCB 2.0 u 2.0 2.0 u 2.0 2.0 u 2.0 2.0 u 2.0 
Aroclor- 1242 PCB 4.6 u 4.6 4 .6 u 4.6 4.7 u 4.7 4.7 u 4.7 
Aroclor-1248 PCB 4.6 u 4.6 4.6 u 4.6 4.7 u 4.7 4.7 u 4.7 
Aroclor-1254 PCB 2.6 u 2.6 2.6 u 2.6 2.6 u 2.6 2.6 u 2.6 
Aroclor-1260 PCB 2.6 u 2.6 2.6 u 2.6 2.6 u 2.6 2.6 u 2.6 

JlRKX0, EXC-8 JlRKXl, EXC-9 JlRKX2, EXC-10 JlRKX3, EXC-11 
CONSTITUENT CLASS 4/23/2013 4/23/2013 4/23/2013 4/23/2013 

uwkl! 0 POL Uwkl! 0 POL Ul!/kl! 0 POL u!!lk!! 0 POL 
Aroclor- 1016 PCB 2.8 u 2.8 2.8 u 2.8 2.8 u 2.8 2 .7 u 2.7 
Aroclor-122 1 PCB 8.2 u 8.2 8.1 u 8. 1 8.2 u 8.2 8.0 u 8.0 
Aroclor-1232 PCB 2.0 u 2.0 2.0 u 2.0 2.0 u 2,0 2.0 u 2.0 
Aroclor- 1242 PCB 4.8 u 4.8 4.7 u 4.7 4.8 u 4.8 4.6 u 4.6 
Aroclor-1248 PCB 4.8 u 4.8 4.7 u 4.7 4.8 u 4.8 4.6 u 4.6 
Aroclor-1254 PCB 2.7 u 2.7 2.6 u 2.6 2.7 u 2.7 2.6 u 2.6 
Aroclor-1 260 PCB 2.7 u 2.7 2.6 u 2.6 2.7 u 2.7 2.6 u 2.6 

JlRKX4, EXC-12 JlRKX6, Split of JlRKW9 JlRKX7, FS-1 (Sile #1) JlRKX8, FS-2 (Sile #2) 
CONSTITUENT CLASS 4/23/2013 4/23/2013 4/23/2013 4/23/2013 

u!!lk!! 0 POL u!!lkg Q POL ug/kl! Q POL ug/kl! Q POL 
Aroclor-10 16 PCB 2.8 u 2.8 8.8 u 8.8 2.7 u 2.7 2.8 u 2.8 
Aroclor-122 1 PCB 8. 1 u 8. 1 8.8 u 8.8 7.9 u 7.9 8.0 u 8.0 
Aroclor-1232 PCB 2.0 u 2.0 8.8 u 8.8 2.0 u 2.0 2.0 u 2.0 
Aroclor-1242 PCB 4.7 u 4.7 8.8 u 8.8 4.6 u 4.6 4.7 u 4.7 
Aroclor- 1248 PC B 4.7 u 4.7 8.8 u 8.8 4.6 u 4.6 4.7 u 4.7 
Aroclor-1254 PCB 2.6 u 2.6 5.6 u 5.6 3.0 JP 2 .6 2.6 u 2.6 
Aroclor-1260 PCB 2.6 u 2.6 5.6 u 5.6 2.6 u 2.6 2.6 u 2.6 

Attachment ____ _ -'------ Sheet No. 5 of 6 
Originator N. K. Schi ffem Date 06/03/13 

Checked C. H. Dobie Date 06/03/ 1 3 
Cale. No. 0100N-CA-V0222 Rev. No. 0 
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Attachment to Waste Site Reclass ification Form 201 3-076 Rev. 0 

Attachment 1. 118-N-l Waste ite eri ,cation S V fi s ample Results { 0 rganics). 

J IRKX9, FS-3 {Sile #3) 
JIRLR5, TP -Excavation 

JIRLR6, TP-1 m JIRLR7, TP-2 m 
Floor 

CONSTITUENT CLASS 
4/23/2013 S/2/2013 5/2/2013 5/2/2013 

ul!/kl! 0 POL ul!/kl! 0 POL u2/kl! 0 POL ui!llrn 0 POL 
Aroclor- 1016 PCB 2.8 u 2.8 2.9 u 2.9 2.9 u 2.9 2.8 u 2.8 
Aroclor-1 22 1 PCB 8. 1 u 8.1 8.3 . U 8.3 8.4 u 8.4 8.2 u 8.2 
Aroclor-1 232 PCB 2.0 u 2.0 2. 1 u 2. 1 2. 1 u 2. 1 2.0 u 2.0 
Aroclor- 1242 PCB 4.7 u 4.7 4.8 u 4.8 4.9 u 4.9 4.8 u 4.8 
Aroclor- 1248 PCB 4.7 u 4.7 4.8 u 4.8 4.9 u 4.9 4.8 u 4.8 
Aroclor-1254 PCB 2.6 u 2.6 2.7 u 2.7 2.7 u 2.7 2.7 u 2.7 
Aroclor-1260 PCB 2.6 u 2.6 2.7 u 2.7 2.7 u 2.7 2.7 u 2.7 

JIRLRS, TP-3 m 
CONSTITUENT CLASS 

5/2/2013 
ug/kg 0 PQL 

Aroclor-1 016 PCB 2.8 u 2.8 
Aroclor-122 1 PCB 8. 1 u 8. 1 
Aroclor- 1232 PCB 2.0 u 2.0 
Aroclor-1242 PCB 4.7 u 4.7 
Aroclor-1248 PCB 4.7 .u 4.7 
Aroclor-1254 PCB 2.6 u 2.6 
Aroclor-1260 PCB 2.6 u 2.6 

Attachment Sheet No. 6 of 6 
Originator --....,...,N-. K,.,._....,s=-c.,...hi"'f~=-e-m __ _ Date---,06,...,..,,/0:-:3-,-/l--:3--
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Cale. o. 0 I OON-CA-V0222 Rev. No. 0 ---------- ------
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-N Field Remediation Job No. 14655 

Area: 100-N 

Discipline: Environmental *Calculation No: 0100N-CA-V0224 

Subject: 118-N-1 Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater 

Computer Program:_E_x_c_e_l ___________ _ Program No: _E_x_c_e_l 2_0_0_3 __________ _ 

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

Committed Calculation C8J Preliminary D Superseded D Voided 0 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) *Obtain Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

W h. as mgton Cl osure a or , nc. H nf d I CALCULATION SHEET 
Originator: N. K. Schiffem rm I Date: I 06/03/13 I Cale. No.: I 0IOON-CA-V0224 Rev.: I 0 

Project: 100-N Area Field Remediation I Job No: I 14655 I Checked: I C. H. Dobie rJ l Date: I 06/03/ 13 
11 8-N-l Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of -

Subject: 
Groundwater 

Sheet No. I of 3 . 

1 PURPOSE: 
2 
3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic 
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of 
5 groundwater for the 118-N-1 waste site. In accordance with the remedial action goals (RAGs) in the 
6 remedial design report/remedial action work plan (RDR/RA WP) for the 100-N Area (DOE-RL 2006), 
7 the following criteria must be met: 
8 
9 1) An HQ of <1.0 for all individual noncarcinogens 

10 2) A cumulative HQ of <1.0 for noncarcinogens 
11 3) An excess cancer risk of <1 x 10-6 for individual carcinogens 
12 4) A cumulative excess cancer risk of <1 x 10·5 for carcinogens. 
13 

14 

15 GIVEN/REFERENCES: 
16 
17 1) DOE-RL, 2006, Remedial Design Report/Remedial Action Work Plan for the 1OO-N Area, 
18 DOE/RL-2005-93, Rev. 0, U.S . Department of Energy, Richland Operations Office, Richland, 
19 Washington. 
20 

21 2) WAC 173-340, "Model Toxics Control Act- Cleanup," Washington Administrative Code, 1996. 
22 
23 3) WAC 173-340-740 (3)(a)(ii)(A), "Groundwater Protection" . 
24 

25 4) WCH, 2013, 118-N-1 Waste Site Cleanup Verification 95% UCL Calculation, 0100N-CA-V0222, 
26 Rev. 0, Washington Closure Hanford, Inc., Richland, Washington 
27 

28 
29 SOLUTION: 
30 

31 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a 
32 Ki! less than that required to show no migration to groundwater in 1,000 years using the RESRAD 
33 generic site model (DOE-RL 2006). 
34 

35 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
36 

37 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in 
38 soil and with a Kct less than that required to show no migration to groundwater in 1,000 years using 
39 the RESRAD generic site model (DOE-RL 2006). 
40 
41 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5

. 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. O 

Washingto n Closure Ha ord, Inc. C C AL ULATION s HEET 
Originator: N. K. Schiffem ,Ill\ I Date: I 06/03/13 I Cale. No.: I 0 IOON-CA-V0224 Rev.: I 0 

Proiect: 100-N Area Field Remediation I Job No: I 14655 I Checked: I C. H. Dobie /'~ J Date: I 06/03/13 
-11 8-N-l Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of 

Subject: 
Groundwater Sheet No. 2 of 3 

METHODOLOGY: 
2 

3 The 118-N-l waste site is comprised of one decision unit for verification sampling, consisting of an 
4 excavation area. The protection of groundwater hazard quotient and carcinogenic risk calculations for 
5 the 118-N-l waste site was conservatively calculated for the entire waste site using the statistical or 
6 maximum value for each analyte (WCH 2013). Based on the generic site RESRAD model (DOE-RL 
7 2006) and a vadose zone of approximately 9.5 m (31 ft) thickness, a~ of 7 .9 or greater is required to 
8 show no predicted migration to groundwater in 1,000 years. Selenium requires HQ and risk calculations 
9 because this analyte was detected above a Washington State or Hanford Site background value, and has 

10 a~ of less than 7.9. Hexavalent chromium requires HQ and risk calculations because this analyte has a 
11 ~ of less than 7.9, and no Hanford background value has been established. All other site 
12 nonradionuclide COPCs were undetected, quantified below background levels, or have a~ greater than 
13 or equal to 7.9. An example of the HQ and risk calculations for soil constituents with a potential impact 
14 to groundwater is presented below: 
15 

16 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time 
17 (mg/kg/day) to a reference dose for the same substance derived over the same specified time 
18 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil 
19 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater, 
20 where the RAG is the groundwater cleanup level (µg/L) (calculated with, and related to the hazard 
21 quotient through, WAC 173-340-720 (3)(a)(ii)(A), (1996) x 100 x 1 mg/1000 µg (conversion factor). 
22 This is based on the "100 tirries rule" of WAC l 73-340-740(3)(a)(ii) (A) (1996). For example, the 
23 maximum value for hexavalent chromium of 0.314 mg/kg, divided by the noncarcinogenic RAG 
24 value of 4.8 mg/kg is 6.5 x 10-2

. Comparing this value to the requirement of <1.0, this criterion is 
25 met. 
26 
27 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
28 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the 
29 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the 
30 118-N-l waste site is 2.0 x 10-1

. Comparing this value to the requirement of <1.0, this criterion is 
31 met. 
32 

33 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
34 RAG value, and then multiplied by 1 x 10-6. There were not any detected constituents with a 
35 carcinogenic RAG associated with the 118-N-l waste site. Therefore, the requirement of <l x 10-6 is 
36 met. The criterion for cumulative excess cancer risk for carcinogens is also met. 
37 
38 4) The soil cleanup RAGs for protection of groundwater are based on the "100 times" provision in 
39 WAC l 73-340-740(3)(a)(ii)(A). WAC l 73-340-740(3)(a)(ii)(A) (1996) provides the "100 times 
40 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of 
41 ground water at the site." When the "100 times rule" values are exceeded, RESRAD was used to 
42 demonstrate that higher soil concentrations may be protective of groundwater. 
43 
44 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

W h. as mgton Cl osure a or , nc. H m d I CALCULATION SHEET 
Originator: N. K. Schiffem 'M I Date: I 06/03/13 I Cale. No.: I 0100N-CA-V0224 Rev.: I 0 

Project: 100-N Area Field Remediation I Job No: I 14655 I Checked: I C. H. Dobie r' f) Date: I 06/03/ 13 

11 8-N-I Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of -
Subject: 

Groundwater 

RESULTS: 
2 

3 1) List individual noncarcinogens and corresponding HQs >1.0: None 
4 2) List the cumulative noncarcinogenic HQ >1.0: None 

-

5 3) List individual carcinogens and corresponding excess cancer risk >1 x 10-6: None 
6 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5

: None. 
7 

8 Table 1 shows the results of the calculations. 
9 

10 

Sheet No. 3 of 3 

11 Table 1. Hazard Quotient and Excess Cancer Risk Results for the Protection of Groundwater 
12 for the 118-N-1 Waste Site. 

13 

14 
Contaminants of Potential Concern 

Maximum or 

Statistical Value8 
(ml?/ke) 

Noncarcinogen 
RAGb 

Hazard 

(mv/lu•) 
Quotient 

Carcinogen 
Carcinogen RAGb 

(ml?/ke) 
Risk 

15 

16 

17 

18 

19 

20 

21 

22 

,. 
=·•· •< 

; ..• 
~""' 

,. ~ ,;c;, .,·, .. ,.",;~,,il¥~ -'•• ·-
Chromium, hexavalent 0.314 4.8 6.SE-02 -- --
Selenium I.I 8 l.4E-0l -- --... ,., ... , . •17'" ('.<ii, "" -~,-·- -- ,,,_ 

'" 
Cumulative Hazard Quotient: 2.0E-01 
Cumulative Excess Cancer Risk: 0.0E+O0 

23 

24 

Notes: 
'= From WCH (2013). 

• = Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and the 
"100 times" model. 
-- = not applicable 
RAG = remedial action goal 

25 CONCLUSION: 
26 

27 This calculation demonstrates that the 118-N-1 waste site meets the requirements for the hazard 
28 quotients and excess carcinogenic risk for protection of groundwater as identified in the RDR/RA WP 
29 (DOE-RL 2006). 

Remaining Sites Verification Package for the 118-N-l, 1303-N Spacer Silos Waste Site A-26 

-~ 



Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

CALCULATION COVER SHEET 

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

Area: 100-N 

Discipline: Environmental *Calculation No: 0100N-CA-V0225 

Subject: 118-N-1 RESRAD Cale Brief for Selenium Groundwater and River Protection 

Computer Program: RESRAD ----------- Program No: Version 6.5 

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

Committed Calculation 1:8] 

0 
Cover - I pg 
Summary - 5 pg 
Attm. I - 19 pg 
Attm. 2 - 10 pg 
Total - 35 a es 

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

Preliminary D Superseded D Voided 0 

M. W. Perrott T. Q. Howell 

SUMMARY OF REVISION 

*Obtain Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclassification Form 2013-076 Rev.O 

Washin ton Closure Hanford CALCULATION SHEET 
Ori inator: S. W. Clark °'YJC' Date: 6/10/13 Rev.: 0 

Pro·ect: 100-N Area Field Remediation Job No: 14655 Checked: M. W. Perrott Date: 6/10/13 
Sub·ect: 118-N-I RES RAD Cale Brief for Selenium Groundwater and River Protection Sheet No. I of 5 

1 PURPOSE: 
2 
3 Predict the selenium concentrations in groundwater and the Columbia River over a period of 
4 1,000 years based on selenium analytical results from cleanup verification soil samples collected 
5 within the excavation of the 118-N-l waste site. 
6 
7 GIVEN/REFERENCES: 
8 
9 1) Cleanup verification samples were collected from the excavation at the 118-N-l waste site. 

10 The maximum selenium concentration of 1.1 mg/kg in these samples exceeds the selenium 
11 soil cleanup level for protection of the Columbia River of 1 mg/kg. A site-specific RESidual 
12 RADioactivity (RESRAD) (ANL 2009) modeling evaluation for nonradionuclides was 
13 performed as described in Appendix C of the Remedial Design Report/Remedial Action Work 
14 Plan for the 100-N Area (RDR/RAWP) (DOE-RL 2006) to predict the selenium 
15 concentration in groundwater based on selenium in the soil. Dilution and attenuation of 
16 selenium concentrations in groundwater as it flows from the area of the 118-N-l waste site to 
17 the Columbia River were calculated using the formulas from the U.S. Environmental 
18 Protection Agency (EPA) Soil Screening Guidance: User's Guide, (EPA 1996). 
19 2) The selenium data was obtained from the "118-N-1 Waste Site Cleanup Verification 95% 
20 UCL Calculations" (WCH 2013). 
21 
22 
23 SOLUTION: 
24 
25 1) As discussed in Section 3.6.9 of the RDR/RA WP (DOE-RL 2006), the residual 
26 concentrations of nonradionuclides in the soil are compared to the soil remedial action goals 
27 (RAGs) for Columbia River protection developed in Table B-3 of Appendix B of the 
28 RDR/RA WP. The river protection RAG is attained if the residual concentrations in soil are 
29 less than the Table B-2 RAGs and each sample data set meets the requirements of the WAC 
30 173-340-740(7)(e) (1996) three-part test. If this is not the case, a more detailed assessment 
31 using RESRAD modeling or other appropriate methods (e.g., dilution-attenuation 
32 evaluations) are used to assess the potential of residual soil contaminants to impact 
33 groundwater and the river. If this assessment indicates that the residual contamination in the 
34 site soils will not impact groundwater or the river at concentrations above groundwater or 
35 surface water cleanup levels, then the RAGs and corresponding remedial action objectives 
36 for groundwater and river protection will have been attained. 
37 2) A site-specific RESRAD evaluation was performed because the river protection RAG 
38 (1 mg/kg) was exceeded at the selenium soil concentration of 1. 1 mg/kg. The area of the 
39 118-N-1 waste site is 1,165.6 m2

. The area is included in Table 1, which also includes other 
40 parameters used in the RESRAD and dilution-attenuation calculations. Input parameters for 
41 the RESRAD evaluation are also shown in the "Summary" section of the RESRAD "Mixture 
42 Sums and Single Radionuclide Guidelines" printout in Attachment 1 to this Calculation 
43 Summary. 
44 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

Washin CALCULATION SHEET 
Ori inator: Rev.: 0 

Pro·ect: Date: 6/ 10/1 3 
Sub·ect: 118-N-1 RESRAD Cale Brief for Selenium Groundwater and River Protection Sheet No. 2 of 5 

Table 1. 118-N-1 Site-Specific Parameters for RESRAD and 
Dilution-Attenuation Modeling 

Parameter Units 118-N-1 Waste Site 

Contaminant-Specific Input Parameters 

Radionuclide Surrogate for Selenium Cl-36 

Selenium Concentration mg/kg 1.1 

Selenium Kd Value mL/g 5 

Contaminated Zone Dimensions 

Cover Depth m 9.5 

Area of Contaminated Zone (CZ) m2 1,165.6 

Length Parallel to Aquifer Flow m 18 

Thickness ofVadose Zone Horizon 

Thickness: Contaminated Zone m 1 

Thickness: Uncontaminated Unsaturated Zone m 9 

Saturated Zone Parameters 

Aquifer Thickness m 12 

Distance to the Columbia River m 76 

1 
2 3) The year when the peak selenium concentration is predicted to occur in groundwater from the 
3 118-N-1 waste site was determined by a preliminary RESRAD run. This year was included 
4 for the final RESRAD run. The peak year for selenium in groundwater is predicted to occur 
5 at year 591 for the 118-N-1 waste site. 
6 
7 
8 METHODOLOGY: 
9 

10 1) Using the methodology described in Appendix C of the RDR/RA WP (DOE-RL 2006), 
11 RESRAD modeling was used to determine if the residual soil concentration of selenium is 
12 protective of groundwater. A run of RESRAD version 6.5 (ANL 2009) was completed using 
13 the long half-life radionuclide chlorine-36 (Cl-36) as a surrogate for evaluation of selenium 
14 (Table 1). RESRAD numerical output reports of predicted selenium concentrations in soil 
15 and groundwater are presented in Attachment 2 to this calculation. 
16 2) Methodology for modeling to predict if soil concentrations are protective of the Columbia 
17 River is similar to that for modeling the protection of groundwater, with the groundwater 
18 concentration reduced by dividing by a dilution and attenuation factor to account for changes 
19 as the contaminant migrates through the groundwater to the river. Calculation of an 
20 appropriate dilution and attenuation factor is accomplished using the formulas in the EPA 
21 Soil Screening Guidance: User's Guide (EPA 1996). The following Excel spreadsheet 
22 incorporates the formulas for calculation of the dilution factor to account for dilution and 
23 attenuation as contaminants migrate through the groundwater to the river: 
24 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

CALCULATION SHEET 
Ori inator: Rev.; 0 

Pro·ect: Date: 6/10/13 
Sub·ect: 118-N-1 RESRAD Cale Brief for Selenium Groundwater and River Protection Sheet No. 3 of 5 

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 
l Apparent Mixing Zone Depth (d) calculated from EPA Soil Screening Guidance: User's Guide, Equation 12: 
2 Apparent Mixing Zone Depth (d) = (0.Ql 12*L')0

' + d.(1 - exp((-L *I)/(K*i*d.))) 
3 Variable Value Descriotion 
4 LI 76 m, Distance to the Columbia River 
5 d. 12 m, Aquifer Thickness 
6 I 0.07992 m/yr, Infiltration Rate, from I= (1-Ce((l-Cr)Pr + Irr 
7 Ce 0 .91 Evapotranspiration Coefficient 
8 Cr 0 .2 Runoff Coefficient 
9 Pr 0.16 m/yr, Precipitation 
10 Irr 0 .76 m/yr, Irrigation 
11 K 5530 m/yr, Aquifer Hydraulic Conductivity 
12 i 0.00125 m/m, Hydraulic Gradient 
13 d 8.89 m, Apparent Mixing Zone Depth 
14 Apparent Mixing Zone Depth (d) = B 13=((0.0112*B4*B4)"0.S)+(BS*(l-EXP(((-B4)*(B6))/(Bl 1 *B 12*B5)))) 
15 If d = B 13 is greater than d. = BS default to B22 = BS in Equation 11, below. Otherwise, use B22 = B 13. 
16 
17 Calculation of Dilution Factor per the EPA Soil Screeninl? Guidance: User's Guide, Equation 11 . 
18 Dilution Factor, D = 1 + (K*i*d/I*L) 
19 Variable Value Descriotion 
20 K 5530 m/yr, Aquifer Hydraulic Conductivity 
21 i 0.00125 m/m, Hydraulic Gradient 
22 d 2.11 m, Aooarent Mixing Zone Depth 
23 I 0.07992 m/yr, Infiltration Rate, from I= (1-Ce((l-Cr)Pr + Irr 
24 LI 18 m, Source Length Parallel to GW Flow 
25 Dilution Factor (D) = C26 = l+((B20*B21 *B22)/(B23*B24)) 
26 Dilution Factor (D) = 43.7 I 

3 RESULTS: 
4 
5 1) Groundwater Protection 
6 Selenium is predicted to reach groundwater within the 1,000 years of the RESRAD model 
7 evaluation and is predicted to peak at year 591 for the 118-N-1 waste site. The maximum 
8 selenium concentration in groundwater due to the 118-N-1 waste site is predicted to be 9.03 ug/L 
9 (see Table 3). The predicted groundwater concentration is less than the selenium groundwater 

10 remedial action goal (RAG) of 50 ug/L given in Table B-1 of the RDR/RAWP (DOE-RL 2006). 
11 

Table 3. Predicted Groundwater (Well Water/Drinking Water) Concentrations from 
the 118-N-1 Waste Site 

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

0 I 1 I 10 I 30 I 100 I 300 I 591 I 1000 
ug/L 

Selenium 0 I 0 I 0 I 0 I 0 I 0 I 9.03 I 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 100 Area RDR/RAWP (DOE-RL 2009). 

12 
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CALCULATION SHEET 
Rev.: 0 
Date: 6/10/13 

Sub·ect: 118-N-l RESRAD Cale Brief for Selenium Groundwater and River Protection Sheet No. 4 of 5 

1 2) Columbia River Protection 
2 Predicted near-river selenium concentrations in groundwater at the Columbia River summarized 
3 in Table 4 were calculated by dividing the predicted groundwater concentrations at the 118-N-l 
4 waste site in Table 3 by the dilution factor of 43.7 determined in Table 2. Due to dilution and 
5 attenuation, selenium is predicted to reach the river at a maximum groundwater concentration of 
6 0.21 ug/L, which is less than the RAG of 5.0 ug/L, from Table B-2 of the RDR/RA WP 
7 (DOE-RL 2006). 
8 

Table 4. Predicted Near-River Groundwater Concentrations Based on 
Dilution and Attenuation of Groundwater from the 118-N-1 Waste Site 

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

0 I 1 I 10 I 30 I 100 I 300 I 591 I 1000 
ug/L 

Selenium 0 I 0 I 0 I 0 I 0 I 0 I 0.21 1 0.0039 s.o• 
• Based on the surface water ambient water quality criteria (A WQC) for selenium from 40 CFR 131 .36, as discussed in 

9 
10 

Appendix B, Table B-2, of the 100-N Area RDR/RA WP (DOE-RL 2006). 

11 CONCLUSIONS: 
12 
13 • Maximum selenium concentrations in the soil at the 118-N-1 waste site are predicted to be 
14 protective of groundwater and the Columbia River for 1,000 years. 
15 
16 • Selenium concentrations in groundwater are predicted to peak at year 591 at a maximum 
17 concentration of 9.03 ug/L. The predicted maximum groundwater concentration is less than 
18 the groundwater cleanup RAG of 50 ug/L for selenium from Table B-1 of Appendix B of the 
19 RDR/RA WP (DOE-RL 2006). 
20 
21 • Selenium from the 118-N-1 waste site is predicted to reach the river at a maximum 
22 groundwater concentration of 0.21 ug/L, which is less than the surface water cleanup RAG of 
23 5 ug/L from Table B-2 of Appendix B of the RDR/RA WP (DOE-RL 2006). 
24 
25 
26 REFERENCES: 
27 
28 40 CFR 141, "Federal Safe Drinking Water Act," Code of Federal Regulations, as amended. 
29 
30 ANL, 2009, RESRAD f or Windows, Version 6.5, Argonne National Laboratory, Environmental 
31 Assessment Division, Argonne, Illinois, < http://www.ead.anl.gov/resrad >. 
32 
33 DOE-RL, 2006, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, 
34 DOE/RL 2005-93, Rev. 0, U.S. Department of Energy, Richland Operations Office, 
35 Richland, Washington. 
36 
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118-N- l RESRAD Cale Brief for Selenium Groundwater and River Protection Sheet No. S of S 

1 EPA, 1996, Soil Screening Guidance: User's Guide OSWER 9355.4-23, July 1996, U.S. 
2 Environmental Protection Agency, Washington, D.C. 
3 
4 WAC 173-340, "Model Toxics Control Act -- Cleanup," Washington Administrative Code, 
5 January 1996. 
6 
7 WCH 2013, "118-N-1 Waste Sites Cleanup Verification 95% UCL Calculations," Cale. No. 
8 0100N-CA-V0222, Washington Closure Hanford, Richland, Washington. 
9 

10 
11 ATTACHMENTS: 
12 
13 1. RESRAD Output: 118-N-1 Selenium Groundwater and River Protection Evaluation -
14 Mixture Sums and Single Radionuclide Guidelines (19 pages). 
15 2. RESRAD Output: 118-N-l Selenium Groundwater and River Protection Evaluation -
16 Concentration of Radionuclides, (10 pages). 
17 
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ATTACHMENT 1 

lRESRAD, Version 6. 5 T« Limit = 180 days 06/10/2013 07 : 14 Page 
Swmnary 118-N-1 Selenium Groundwater and River Protection Evaluation 
File : C: \RESRAO_FAMILY \RESRAD\6. 5\USERFILES \ 118-N-l_SELENIUM. RAD 

Table of Contents 
~ 

Part I: Mixture Sums and Sing l e Radionuclide Guidelines 
ff ff f ff ff f ff ff ff f ff i fifiif ifftiff ii iii iif fif if iff Uff if 

Dose Conversion Fac tor (and Related) Parameter Swmnary 
Site-Specific Parameter Surrmary 
Surranary of Pathway Selec tions 
contaminated Zone and Total Dose Surrrnary 
Total Dose Components 

Time 0. 000E+00 
Time 1. 000E+00 
Time 3. 000E+00 ... . • . • .••.• .. • • •. . • . • • ••• . • . 
Time 1. 000E+0 l 
Time 3 . OOO E+Ol 
Time '"' 1. 0008+02 ... . .. . ... . . .... . . .. . . . 
Time 3 . OOOE+0 2 
Time 5 . 91 0E+02 
Time 1. OOOE+03 .......... . . 

Dose/Sou rce Ratios Summed Over All Pathways . . 
Single Radionucl ide Soil Guidelines ... . . . ... . . . , . .. . 
Dose Per Nuclide Summed over All Pathways ... ... .. . . . 
Soi l Concent ration Per Nuclide 

9 
10 
ll 
1 2 
l3 
l4 
15 
1 6 
17 
18 
18 
19 
1 9 
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ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limi t = 180 days 06 / 10 /2 013 07 : 14 Page 
Sunnary 118-N- 1 Selenium Groundwater and River Protection Evaluation 
File C: \ RESRAD_ FAMILY\ RESRAD\6. 5\USERFI LES \ 118- N- l_SELENIUM . RAD 

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

' Current ' Base ' Parameter 
Menu , Parameter Value I ' Case• Name 

A- 1 , DCF's for external ground radiation, (mrem/yr) I (pCi/g ) 
A- 1 , Cl - 36 (So u rce : FGR 12) ' 2. 391E-03 ' 3918- 03 ' OCFl ( 11 

B-1 , Dose conversion factors for inhalation, mrem/ pCi : 
B-1 Cl-36 ' 2 190E- 05 . 1908 - 05 ' DCF2 ( 11 

D-1 Dose c onversi on factors for ingestion, mrem/pCi : 
D- 1 , Cl-36 ' 3 030E-06 ' 3 .030E-06 DCF3 ( 11 

D- 3 4 , Food transfer factors: 
D- 3 4 , Cl-36 plant/soi l concentration ratio, dimens ionl ess ' 2 000E+0l ' 2 . OOOE+Ol RTF( 1 , 11 
D-34 > Cl - 36 , beef/livestock- i ntake ratio , (pCi / kg) / (pCi/d) ' 6 000E-02 ' 6. 000E- 02 ' RTF( 1, 2 1 
D-34 > Cl-36 , milk / livestock-intake ratio, (pCi/L) / (pCi/d) ' 2 000E-02 ' 2 . 000E-02 RTF( 1 , 3 I 

D- 5 > Bioaccumulation factors, fresh wate r, L/ kg : 
D-5 J Cl-36 , fish 1. 000E+03 > 1. OOOE+OJ > BIOFAC ( 1, l) 
0 - 5 s Cl-36 , crustacea a nd mollusks J l.900E+02 > l.900E+02 > BIOFAC( 1 , 2) 
t t t t tr t t t t t t t t t t t t t ft t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t ft t t t t t t t t t t tit t t t t t t t t t t Ht t t ft t t t tat t t t ft t t t t t t t t 
I For DCFl (xxx) only, factors are f o r infinite depth & area . See ETFG table i n Ground Pathway of Deta iled Report . 
• e ase Case means Default. Lib w/ o Associate Nuclide con tributions. 

Rev. 0 
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ATTACHMENTl 

lRESRAD, Version 6.5 T• Limi t = 180 days 06/10/2013 07 :14 Page 
Sumnary 118-N- l Selenium Groundwater and River Protection Evaluation 
File C: \ RESRAD_FAMILY \ RESRAD\6. 5 \USERF I LES\118-N-l_SELENIUM . RAD 

Site-Specifi c Parameter Sumnary 
> User Used by RESRAD , Parameter 

Menu Parameter ~~i?~~. i De fault J (If d ifferent from user input) , Name 

ROll ' Area of contaminated zone lm"21 ' 1 . 166E+03 ' 1 OOO E+04 ' AREA 
ROll Thickness of contaminated zone 1ml ' l. OOO E+OO ' 2. OOO E+OO ' ' THICKO 
R0ll ' Fraction o f contaminat ion that is submerged ' 0 . OOO E+OO ' 0. OOOE+OO ' ' SUBMFRACT 
R0ll ' Length parallel to aquifer flow 1ml ' 1. 8008+01 ' 1. 000E+02 ' ' LC ZPAQ 
R0ll ' Bas i c radiation dose limit (mrem/yr ) 1. SOOE+Ol ' 3. OOOE+O l ' BRDL 
R0ll Time since placement of ma terial (yr) ' 0. OOOE+OO ' 0. OOOE+OO ' ' TI 
R0ll ' Times for c a lculations (yr) ' 1 . OOOE+OO 1. DODE+ OO ' Tl 21 
R0ll ' Times for calculations (yr) ' 3 . OOOE+OO ' 3. OOOE+OO ' ' Tl 3) 
R0ll Times for calculations lyrl ' 1 OOOE+O l ' 1. 00 0E+0 l ' Tl 41 
R0ll Times for calculations (yr) ' 3 . OOOE+O l ' 3. OOOE+O l ' ' Tl SJ 
R0ll ' Tilues f or c alculations (yr) ' 1 . OOOE+02 ' 1. 000 E+ 02 ' Tl 6) 
ROll ' Times for calculat i ons (yr) ' 3 OOOE+02 ' 3 000E+02 ' Tl 71 
R0ll ' Times f or calculations (yr) s. 910E+02 1. OOO E+03 ' ' Tl BJ 
RO l l Times for calcu l a tions (yr) ' 1 . OOOE+03 ' o . OOOE+OO ' ' Tl 91 
R0ll ' Times for calculat i ons (yr) ' n ot used ' o. 000E+00 ' Til0) 

R01 2 ' Initial principal radionuclid e lr,C i /gl, Cl -3 6 ' 1 . l OOE+OO ' 0. OOOE+OO ' ' S1 I l l 
R0 1 2 ' Concent ration i n g r oundwater (pCi/L): Cl-36 ' n o t used 0. OO OE+ OO ' Wl I 1) 

R013 ' Cover depth (ml ' 9. S00E+00 ' 0 OO OE+OO ' ' COVERO 
R013 ' Density of cover material (g /cm .... 3) ' 1 . 600E+OO ' 1 SOOE+OO ' ' DENSCV 
R0 13 ' Cover depth erosion rate {m/yr) ' 0. OOOE+OO ' 1 000E- 03 ' vcv 
R013 ' Density o f c ontamina t ed zone (g/cm• •J) 1 600E+00 1. SOOE+OO ' ' DENSCZ 
R013 Contaminated zone erosion rate (m/yr) ' 0 OOOE+OO ' 1. OOOE-03 ' ' vcz 
R013 ' Contamin ated zone tota l porosity 4 OOOE-01 4 . 000E-0 1 ' ' TPCZ 
R013 ' Contaminated zone field capacity ' 1 S00E-01 2. 000E-01 ' FCCZ 
R013 ' Contamina t ed zone hydraulic conductivity Im/ yr) ' 2 . SOOE+02 1. OOOE+Ol ' ' HCCZ 
R013 Contaminated zone b parameter 4 . OSOE+OO 5 . 300E+OO ' ' BCZ 
R013 ' Average annual wi nd speed (m/ sec) ' 3. 400 E+OO ' 2. OOOE+OO ' WIND 
R013 ' Humidity i n air (g/m0 3) ' n o t used ' 8 . 000E+00 ' HUMID 
R013 ' Evapotr ansp i ratio n coeff ici ent ' 9. l00E-0 1 ' 5. OOOE- 01 ' ' EVAPTR 
R013 Precipitation (m/yr ) ' 1. 600E-0 1 ' 1 . OOOE+OO ' ' PRECIP 
R013 ' I r r i gation (m/ yr) ' 7. 600E-01 ' 2. 000E-01 ' ' RI 
R013 ' Irr igat ion mode ' overhead ' overhead ' ' ! DITCH 
R013 Runo f f coefficient 2 . OOOE-01 2. OOO E- 01 ' ' RUNOFF 
R013 ' Watershed a r ea for nearby s tream or pond (m .... 2) ' l. OOO E+0 6 ' l . OO OE+06 ' ' WAREA 
R0 13 ' Accuracy f or water / soi l computations ' 1. 000E-03 ' 1 . OOOE-03 ' ' EPS 

R014 ' Density o f saturated zone lg/cm .. 31 ' 1. 600E+OO 1 . SOOE+OO ' ' DENSAQ 
R0 14 Satur ated zone total porosity 4 . OOOE- 01 ' 4 . OOOE-01 ' ' TPSZ 
R014 ' Saturated zone effective porosity ' 2. SOOE-0 1 ' 2. 000E- 0 1 ' EPSZ 
R014 ' Saturated zone field capacity ' 1. S00E-01 ' 2. 000E-0 1 ' PCSZ 
R0 14 ' Saturated zone hydraulic conduc tivity (m/yr ) ' 5. 530E+03 ' 1. 000E+02 ' HCS Z 
R0 14 Saturated zone hydraulic gradient ' 1. 250E-03 ' 2. 00 0E- 02 ' HGWT 
R014 ' Saturated zone b paramet e r ' not used ' 5 . 300E+OD ' ' BSZ 
R0 14 ' Water table drop rate (m/yr) ' 0 . OOOE+OO 1. OOOE-03 ' ' vwr 
R014 Well pump i n take depth (m b e l ow wa ter t able) 4. 600E+OO ' 1. OOOE+Ol ' DWIBWT 
R0 14 Model : Nondispersion IND) or Mass-Balance 1MB) ' ND ' ND MODEL 
R014 ' Well Pl.UT\Pi ng r ate (m ... 3/yr) ' 2. SOOE+02 2. SOOE+02 ' uw 
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ATTACHMENT 1 

lRESRAD, version 6.5 T« Limit == 1 80 days 06/10 /2 013 07:14 Page 
SWl'l'Mry 118-N- l Selenium Groundwater and River Protection Evaluation 
File C: \RESRAD_FAMI LY \RESRAD \ 6 . 5\USERFILES\1 18-N- l _SELEN'IUM. RAD 

S ite-Spec ific Parameter Summary (continu ed) 

Menu , Parameter 

R015 ' Number of unsaturated zone strata 
R015 ' Unsat. zone 1, thickness (m) 
R015 ' Unsat . zone 1. soi l density (g/cm .. 3) 
R015 ' Unsat. zone 1, total porosity 
R015 ' Unsat . zone 1, e ffective porosi ty 
ROlS ' Unsat . zone 1, field capacity 
R015 ' Unsa t . zone 1, soi l -specific b parameter 
R015 ' 
R016 
R0 16 > 

R016 
R016 > 

R0 16 ' 
R016 > 

Unsat. zone 1, hydraulic conductivity 

Distribution coefficien ts f or Cl-36 
Contami nated z on e (cm.,.3 /g ) 
Unsaturated zone 1 (cm ... 3/g) 
Saturated zone (cm* • 3/g) 
Leach rate ( / yr) 
Solubil ity constant 

R0 17 > I nhalation rate (m••J Jyr) 
R01 7 > Mass loading f or inhalation (g/m••J) 
R0l 7 > Exposure durat ion 
R0l 7 > Shielding factor. inhalation 
R0l 7 > Shielding factor , external ganvna 
R017 Fra ction of time spent i ndoors 

(m/yr) 

R017 Fraction of time spent outdoors (on site) 
R017 , Shape factor flag, externa l gamna 
R017 , Radii of shape factor array (used if FS = - 1): 
R017 Outer annular radius (m ) , ring 1 : 
R0l 7 > Outer annular radius (m) , ring 2: 
R0l 7 , Outer annular radius (m), ring l : 
R0l 7 > Outer annular radius (m) , ring 4.: 
R0l 7 > outer annu lar radius (m ) , ring 5: 
R0l 7 > Outer annular radius tm) , ring 6: 
R0l 7 > Outer annular radius (m) , r i ng 7 : 
R0l 7 > 

R0l 7 > 
R0l 7 > 

R0l 7 > 
R017 > 

Outer 
Outer 
Outer 
outer 
Outer 

annular 
annular 
annular 
annular 
annular 

radius 
radius 
radius 
rad ius 
radius 

(m), ring s, 
(m), rinq 9, 
(m), ring 10, 
(m) , rinq 1 1 , 
(m), ring 12, 

User Used by RESRAD 1 Parameter 
. , ~~~~ . , Default 1 (If d ifferent from user i n put} 1 Name 

' 1 ' 
' 9 . OOOE+OO 1 

' 1. 600E+00 1 

' 4 . OOOE- 01 ' 

' 2. SOOE-01 ' 
' 1. SOOE-01 1 

' 4 OSOE+OO 
2 . S00E+02 ' 

, S. 000E+00 , 
> S . 000E+00 , 
' 5 . 000E+00 , 
> 0 . 0 0 0E+00 > 
> 0. 000E+00 , 

1 
4 OOOE+OO ' 
1 . S00E+00 ' 
4. OOOE-01 ' 
2. OOOE-01 ' 
2. OOO E-01 ' 
S.30OE+OO ' 
1 . 000E+0l ' 

1 . 000E -01 1 

1 . 000E -01 ' 
l. 000E-01 , 
0. 000E+00 > 
0 . 000E+00 > 

' 7. J00E+0J > 8. 400E+03 > 
> l. 000E- 0 4 > l.000E-04 1 

> 3 . 000E+ 0 l > 3. 000E+0l 1 

4 . 000E-01 > 4. 000E-01 > 
> 8. 000E-01 > 7. 00 0E- 01 > 
> 6 . 000E-01 , 5 . 000E-01 , 
> 2. 000E-0 1 > 2. S00E-01 
> l. 000E+00 ' 1 . 000E+00 

' not used S. 000E+ 0l ' 
' not used ' 1.07 18+ 01 ' 

not used ' 0. 000E+00 

' not u sed ' 0. 000E+00 ' 
' not used ' 0. 000E+ 00 ' 
' not u sed ' 0. 000E+00 ' 
' not u sed ' 0. 000E+00 

' not u sed ' 0 000E+00 ' 
' not used ' 0. 000E+00 ' 
' not used ' 0. 000E+00 

not used ' 0. 000E+00 ' 
not used 0. 000E+00 

9. 75 4£-03 
not used 

>0 shows circu lar AREA . 

NS 
) H (l) 

) DENSUZ (1) 
> TPUZ(l) 
) EPUZ(l) 
> FCUZ (l) 
> BUZ (l) 
> HCUZ(l) 

> DCNUCC ( l) 
:1 DCNtJCU( 1,1) 
> DCNUCS ( l) 
> ALEA.CH ( l) 

' SOLUBK ( 1) 

INHALR 
> MLINH 

' ED 
SHF3 

' SHFl 
> FIND 
, FOTO 

' FS 

RAD_SHAPE I l) 
> RAD_SHAPE I 2) 
, RAD_SHAPE ( 3) 

RAD_SHAPE ( 4) 
> RAD_SHAPE ( 5) 
1 RAD_SHAPE ( 6) 
s RAD_SRAPE ( 7 ) 
> RAD_SHAPE ( 8) 
> RAD_SHAPE ( 9) 
s RAD_SHAPE (1 0) 
> RAD_SHAPE (11 ) 

RAD_SHAPE(l2) 
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ATTACHMENT 1 

lRESRAD, Version 6. 5 T« Limit = 180 days 06/10/2013 07: 14 Page 

0 

Summary 118-N-l Selenium Groundwater and River Protection Evaluation 
Fi l e C: \RESRAD_ FAMILY\RESRAD\6. S\USERFILES\ 118 - N-l_SELENIUM. RAD 

Site-Speci fie Parameter Sumnary (continued) 

Men u ' Parameter 

ROl 7 ' Fr actions of annular areas within AREA: 
ROl 7 ' Ring 1 
ROl 7 Ring 2 
ROl 7 ' Ring ) 

ROl 7 ' Ring 4 
ROl 7 ' Ring 5 
ROl 7 Ring 6 
R017 ' Ring 7 
ROl 7 ' Ring 
R017 ' Ring 
RO l 7 Ring 10 
R017 Ring 11 
R017 ' Ring 12 

R018 ' Fruits, vegetabl es and grain consumption (kg/yr) 
ROlB > Leafy vegetab le consumption (kg /yr) 
R018 , Milk consumption (L/yr) 
R018 Meat and poultry consumpt i on (kg/yr) 
R018 Fish consumption (kg/yr) 
R018 3 Other seafood consumption (kg/yr ) 
R01 8 3 Soil ingest i on rate (g/yr) 
R01 8 3 Dri nking water intake (L/yr ) 
R018 ' Contamination fraction of drinking water 
R018 > Contamination fraction of household water 
R01 8 3 Contamination fraction of livestock water 
R018 3 Contamination fraction of irrigation water 
R0 1 8 J Contamination f racti on of aquatic food 
R0 18 ' contamination fraction of plant food 
R0 1 8 > Con tamination f r action of meat 
R018 1 Contamination fraction of milk 

R019 ' Livestock f odder intake for meat (kg /day) 
R019 ' Livestock fodder intake for milk (kg /day) 
R019 ' Livestock water intake f or meat (L/day) 
R01 9 1 Livestock water intake for milk (L/day ) 
R019 ' Livestock soi l intake (kg /day) · 
R019 ' Mass loading for foliar deposition (g/m .. 3) 
R019 ' Depth of soil mixing l ayer (m) 
R019 ' Depth of roots (m l 
R019 ' Drinking water fraction from ground wa t e r 
R019 1 Household water fraction from ground water 
R019 1 L ivestock water fraction from ground water 
R019 ' I rrigation fraction from ground water 

Rl9B ' Wet weight crop yield fo r Non -Leafy (kg /m**2) 
R1 9B 1 Wet weight crop yiel d for Leafy (kg /m**2) 
Rl9B 1 Wet weight crop yiel d for Fodder (kg/m**2) 
R19B > Growing Season f or Non- Leafy (years) 
R19B 3 Growing Season for Leafy (years) 
R19B , Growing Season for Fodder (yea rs) 

' 
' 
' 

User 
Input 

no t used 
not used 
not used 
not used 

' not used 

' not u sed 
3 not used 

n ot use d 

' not u sed 
not u sed 

' not u sed 

' n o t used 

' 1 100E+02 

' 2 . 700E+OO 

' 1 OOOE+02 

' ) . 600E+Ol 
1. 970E+Ol 

' 9 OOOE-01 

' 7 . 300E+Ol 
7 . 300E+02 
1 . OOOE+OO 
not used 
1. OOOE+OO 

' 1 . OOO E+OO 

' 5. OOOE-01 
' - 1 
' - 1 
' -1 

' 6 . SOOE+Ol 

' 5. SOOE+ Ol 

' 5. OOO E+Ol 

' 1. 600E+02 

' 5. OOOE-01 

' 1 . OOOE-0 4 

' 1 SOOE- 01 

' 9. OOO E-01 

' 1 . OOOE+OO 
:, not used 

' 1. OOOE+OO 
1. OOO E+OO 

' 7 . OOOE-01 

' 1 . SOOE+OO 
1 . lOOE+OO 

' 1 . 700E-0 1 
2 . SOOE- 01 

' 8 . OOOE-02 

Used by RESRAD Parameter 
J Defaul t l (If different from user.~~?.~t) .l Name 

' 1. OOOE+OO ' FRACA( 1) 

' 2. 732E-01 ' FRACA( 2 I 

' 0. OOO E+OO ' ' FRACA( JI 

' 0. OOOE +OO ' ' FRACA( 4 I 
0. OOOE +OO ' ' FRACA( 5 ) 

' 0 OOOE +OO ' ' FRACA( 6) 

' 0 OOOE +OO ' FRACA( 7) 

' 0 OOOE +OO ' ' FRACA( 8) 
0 OOOE+OO ' ' FRACA( 9) 

' 0 OOOE +OO ' FRACA( l O) 
0 OOOE+OO ' FRACA(ll) 

' 0 . OOOE+OO ' FRACA (12) 

' 1 . 600E+02 ' ' DIET(l ) 
1 . 4 00E+Ol ' ' DIET (2) 
9. 200E+01 ' DIET (3) 
6. JOOE+O l ' ' DIET(4 ) 

' 5. 400E+OO ' DIET(S) 

' 9. OOOE-01 ' ' DIET(6) 
3. 650E+Ol ' SOIL 
5 . 1 00E+02 ' ' DWI 

' 1. OOO E+OO ' FDW 

' 1 . OOOE+OO ' FHHW 

' 1. OOOE+OO ' FLW 

' 1 . OOO E+OO ' FIRW 

' 5.000E-01 ' ' FR9 
'- 1 0. SOOE+OO ' F PLANT 
' - 1 0 . 583E- 01 ' FMEAT 
'-1 0 583E-01 ' FMILK 

' 6. 800E+Ol ' LFI S 

' 5 . SOOE+Ol ' ' LF I 6 

' 5 . OOOE+Ol ' LWIS 

' 1 . 600E+02 ' LWI 6 

' 5. OOOE- 01 ' LS I 

' 1. OOOE-04 ' ' MLFD 

' 1. SOOE- 01 ' DM 

' 9. OOO E-01 ' ' DROOT 

' 1 . OOOE+OO ' ' FGWDW 
1 . OOOE+OO ' ' FGWHH 
1. OOOE+O O ' FGWLW 
1. OOOE+OO ' FGWIR 

7 . OOOE-01 ' ' YV(l) 
1. SOOE+ OO ' YV(2) 
1 . lOOE+OO ' YV()) 

' 1. 700E-01 ' ' TEil) 
2. SOOE-0 1 TE(2) 

' 8 OOO E-02 ' ' TEl3) 
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Attachment to Waste Site Reclassification Form 2013 -076 

ATTACHMENT 1 

lRESRAD, version 6.5 To: Limit = 180 days 06/10/2013 07: 1 4 Page 
Summary 118-N-l Selenium Groundwater and River Protection Evalu ati on 
Fil e : C : \RESRAD_FAMI LY\RESRAD\6. 5 \USERFILES\118-N- l_SELENIUM . RAD 

Si t e-Specific Parameter Sumnary (continued ) 

Menu l Par ame t e r 

R1 9B l Translocation Factor fo r Non- Leafy 
R19B 1 Translocat.ion Factor for Leafy 
Rl9B Translocation Factor for Fodder 
R1 9B 1 Dry Fol iar Interception Fraction for Non-Leafy 
Rl9B , Dry Foliar I n ter ception Fract i on for Leafy 
Rl9B Dry Foliar I n terception Fra ction for Fodder 
R19B > Wet Foliar I nterception Fraction for Non-Leafy 
Rl9B Wet Fol i ar In ter cep tion Fract i on fo r Leafy 
R1 9B > Wet Foliar Interception Fraction for Fodder 
Rl 9B , Weatherin g Removal Constant f o r Vegetation 

C14 C- 1 2 c on cent ration i n water (g/cm••J) 
C1 4 C-12 concentration i n cont aminated soil (g/g) 
C1 4 Frac ti on o f vegetat i on carbon f rom soil 
C1 4 > Fr ac tion o f vege t ation c a rbon f rom ai r 
Cl4 , C- 14 evasion layer thickness in soil (m) 
Cl4 , C- 14 e vasion flux rat.e from s oi l ( l /sec) 
C14 > C-12 evasion flux rate from soil (1/sec) 
C1 4 , Fraction o f g r ain in beef cat t l e feed 
C14 > Fraction of grain in milk cow f eed 

STOR Storage times of cont.amin ated foodstuffs 
STOR ' Fruits, non-leafy vegetables , and grain 
STOR Le a f y vegetables 
STOR ' Milk 
STOR ' Meat and poul t ry 
STOR ' Fish 
STOR ' Crustacea and mol lusks 
STOR ' Well water 
STOR ' Surface water 
STOR ' Livestock fodder 

1 Th ickness of building foundation (m) 

(days): 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R02 1 > 

R02 1 > 

Bulk density of bu i lding foundation (g/cm**3) 
Total p oros i ty of the cover material 
Total porosity of the building foundation 

> Vo l umetric wa t er content of the cove r material 
Vo l umetric water content of the foundation 
Diffusion coef f icient fo r r a don gas (m/sec): 

in cover mater ial 
i n f oundation ma t e ria l 

R02 1 i n contaminated zone soil 
R02 1 Ra d on vertical d i men sion of mixing (m) 
R021 ' Average building air exchange rate (1/hr) 
R02 1 > Heigh t of t he building (room) (rn) 

R02 1 > Building in t e r ior a rea f actor 
R021 ' Building depth below ground surface (m) 
R02 1 > Emanatin g power o f Rn-222 gas 
R021 Emanatin g power of Rn-220 gas 

TITL Number of graphic al time points 

:1 User , Used by RESRAD 
J Default J (I f dif f erent from user 

' 1. OOOE - 01 ' 1. OOOE-01 

' 1 . OOOE +OO ' 1. OOOE+OO ' 
1 OOOE +OO 1. OOOE+OO ' 

' 2. SOOE- 01 ' 2. SOOE-01 

' 2. SOOE-01 2. SOOE- 01 

' 2. SOOE-01 ' 2. SOO E-0 1 ' 
' 2. SOOE- 01 ' 2. SOOE- 01 

' 2. SOOE-01 2. SOOE-01 ' 
' 2. SOOE-01 ' 2. 500E-01 ' 
' 2. OOOE+Ol ' 2. OOO E+Ol ' 
' not used 2. OOO E-05 ' 
' not used ' 3. OOO E-02 

' not used ' 2. OOOE- 02 ' 
' not used ' 9. BOOE-0 1 ' 
' not used l. OOO E-01 

' no t used ' 7 . OOO E-07 ' 
not used ' 1. OOO E-10 ' 

' not used ' B. OOOE-01 ' 
' not used ' 2. OOO E-01 

' 
' 1 . 400 E+Ol 1. 400 E+0 1 ' 
' 1 . OOOE+OO ' 1. OOOE+OO ' 

1 . OOO E +OO ' 1 . OOOE+OO ' 
' 2 . OOOE+Ol ' 2. OOOE+Ol ' 
' 7 . OOO E+OO ' 7 . OOOE+OO ' 
' 7 OOOE+OO ' 7 . OOOE+OO ' 
' 1 . OOO E+OO ' 1 . OOOE+OO ' 
' 1 . OOO E+OO ' 1. OOOE+OO ' 
' 4 . SOOE+Ol ' 4 . SOOE+Ol ' 

' not used ' l . SOOE-01 ' 
' not used 2. 400E+OO ' 

not used ' 4. OOOE-01 

' no t used ' 1. OOOE-01 ' 
' not used ' 5. OOOE-02 ' 
' not used J. OOOE-02 ' 

not used ' 2. OOO E-06 

' not used ' l. OOOE-07 ' 
not used ' 2. OOOE- 06 ' 

' not used ' 2 . OOOE+OO ' 
not used ' 5 . OOOE- 01 
not u s e d ' 2. SOOE+OO 

' not used ' 0. OOOE+OO ' 
' not used 1 -1. OOOE+OO ' 
' not used ' 2. SOOE-01 

' not used ' 1 . SOOE-01 ' 
32 

1 Parameter 
Name 

' TIV(l) 
1 TI V ( 2) 
1 TIV(3) 
> RDRY{ll 
1 RDRY{2) 

RDRY{3 ) 
RWET{l ) 

1 RWET(2) 
l RWET (3 ) 

' WLAM 

C l 2WTR 
Cl2CZ 

' CSOI L 
1 CAI R 
1 DMC 
> EVSN 
> REVSN 

AVFG 4 
AVFGS 

' STOR_T(l) 
STOR_T(2 ) 

> STOR_T(3) 
STOR_T(4) 

1 STOR_ T(S ) 
> STOR_T(6) 
' STOR_T(7) 
1 STOR_ T{8) 
' STOR_T(9) 

> FLOORl 
, DENSFL 

TPCV 
' TPFL 
' PH20CV 
, PH20FL 

' DI FCV 
> DI FFL 
' DI FCZ 

!!MI X 
REXG 
HRM 

1 FAI 
l DMF L 

EJ-IANA( l ) 

' EMANA(2 ) 

> NPTS 
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Attachment to Waste Site Reclass ification Form 201 3-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limit = 180 days 06 /1 0/2013 07:14 Page 
Summary 118-N-l Selenium Groundwater and River Protection Evaluation 
File C: \ RESRAD_FAMILY \ RESRAD \ 6 . 5 \ USERFILES \ 118-N-l_SELENIUM. RAD 

Site-Specific Parameter Swmiary (continued) 
> User Used by RESRAD s Parameter 

Menu > Parameter Input I Default , (If different from user input) s Name 
~iiiiii.KliKti.Kti.liKKKliKKKI.K!!i.!liS.ti.KliK.li~5.1.KKliliKKK!liiti.! ti.Kti.!iKti.KliKlili.!KKliliK!iKKliti.KKKKKKKKKKKKKKlliK!KKl:i.li!AKKKlii.iiiii.iiii.iiiili. 
TITL > Maximum number of integration poin ts for dose 1 > LYMAX 
TITL > Maximum number of integration points for risk 5 > KYMAX 
1111fI11f1111111 ff t t t t t 1 ff ff ff f 1 f 1 ff t t ft t 111 ff t t ft t t ft t f It ft t ft t t t t t If t ff ff ft ff f I 1 ff ff ii ff ff 11 ff ff if if ff t ff ff f if f If ff f 1 ff ff ff ff f 

SUllmary of Pathway Selections 

Pathway User Selection 
.AliliKKKlili.liAliiiaiiliKUKUUKliiiii.Klili!Khliiliiii~ 

1 -- external gamna ac t ive 
2 -- inhalation (w/o r adon):, active 
3 -- plant ingestion ac t ive 
4 - - meat ingestion active. 
5 - - milk ingest i on active 
6 aquatic foods active 
7 -- drinking water active 
8 -- soil ingestion active 
9 - - r adon suppr essed 
Find peak pathway doses suppr essed 

ff f 11 ff ff ff f 11 ff ft ff ff ft t 1 ff ft! ff f ii f iii ff ff f ff ff f i 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limit = 180 days 06 / 10 / 2013 07:14 Page 
SumrM.ry 118- N- 1 Selenium Groundwater and River Protection Evaluatio n 
File : C: \RESRAD_FAMILY\RESRAD\6 . 5\USERF I LES\ 118 - N- l_SELENIUM. RAD 

Contaminated Zo ne Dimensio n s 
KliS.!iliO!i!i.ti.liUU!iiiKAK!ililii.liii.M 

Area: 1165 . 60 square meters 
Thicknes s : 1 . 00 meters 

Initial Soil Concentrations. pCi / g 
~ 

Cl - 36 1 . l OOE+OO 

Cover Depth: 
0 

9 . 50 meters 

Total Dose TDOSE(t) , mrem/yr 
Basic Radiation Dose Limit = l . SOOE+Ol mrem/ yr 

To tal Mix t ure Sum M(tl = Fraction of Basic Dose Limit Received at Time (t) 
~Kti.S.Klti.Klili.li.ii!iti.Kii.ii.S.liiiii.iiiiiiiiiii.liliii.!i.!ii.liiiiiKKliiiKKHKii.iKiiliK.KK!ili~ 

t (years) : 0. OOOE+OO 1. OOOE+OO 3. OOOE+OO 1. OOOE+Ol 3 . OOO E +Ol 1 . OOOE+02 3. OOO E+02 S . 910E+02 1. OOOE+03 
TDOSE ( t) : 0. 0O0E+0O 0. 000E+O0 O. O00E+00 0. 00OE+00 0. 00OE+00 0 . O00E+00 0. 000E+00 4. 778E - 02 8 . 837E-04 

M(t) : 0. 000E+0O 0. 000E+00 0. O00E+00 0. 00OE+0O 0. 000E+00 0 . O00E+00 O. 000E+00 3 . lSSE- 03 5 . 891E-05 
0Maxi.mum TDOSE(tl: 4 . 789E-02 mrem/ yr at t = 590 f1 1 years 
0 

Total Dose Cont r ibutions TDOSE(i.p, ti for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t .. 5. 903E+02 years 

Water Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soi l 

Radio- li li UUi. .ii ii IUi. KU 10 0 ~ ~ AAA KU. K Ii, UK OK !i ~ ~ U !i li K Ii.Kl 0 , 0, ti. li Ii li ~ 
Nuclide mrem/yr fract. mrem/ yr fract . mrem/ yr fract . mrem/ yr fract. mrem/ yr frac t . mrem/ yr fract. mrem/yr fract . 
Nuclide 

=== == == == == == ~= 
Cl-36 0. 000E+00 0. 0000 0 . 000E+O0 O. 0000 0. 000E+OO O. 00 00 0 . 0O0E+O0 O. 0000 0. O00E+O0 O. 0000 0. 00OE+O0 0. 0000 0 . 00OE+OO O. 0000 
fffffff fffffffff ffffU fffffffff ffffff ffffUfff ffffff UfffUU ffffff fffffUff ffffff UUUfff Uffif fffffffff ffffff 
Total O. 0O0E+00 0. 0000 0. 000E+OO O. 0000 0. 000 E+0O O. 0000 0. 0O0E+00 O. 0000 0 . O00E-+00 0 . 0000 0. 0OOE+O0 O. 0000 0 . O00E+OO O. 0000 

0 

Radio-

Total Dose contributi ons TDOSE ( i , p, t) for Ind ividual Radionuclides (i) and Pathways (pl 
As mrem/ yr and Fraction of Total Dose At t = 5. 9038+02 years 

Water Dependent Pathways 
Water Fish Radon Plant Mea t Milk All Pathways• 

~KKK li. K Ii. Ii. Ii Ii li. K li.M ~ ~ A ii AK li.K Ii Iii Ii. ii Iii Ii iii ~ ~ ~ 
Nuclide mrem/yr fract. 
Nuclide 

mrem/yr fract . mrem/yr fract . mrem/ yr fract . mrem/ yr fract. mrem/ yr fract. mrem/ y r f r ac t . 

=== JVi.A.>JUU\JU\JUU\liJ\A ~= == == == == 
Cl - 36 2 . 006E-02 0 . 4190 7. 028E - 03 0 . 1468 O.OOO E+OO 0.0000 l.566E-02 0.3269 2.7l6E-03 0.0567 2.424E- 03 0 . 0506 4.789E- 02 l. 0000 
Ufffff fiffiffff ffffff fffffffff fiffff fffififff Uffff Ufff!ff! U!ff! UfUfUf fffUf UfUUff UUff fffffUff Uffff 
Total 2. 006E-02 0 . 4190 7. 028E- 03 0 .1468 0 . OOOE+OO O. 0000 l. 566E-02 0 . 3269 2. 7l6E-03 0. 0567 2. 424E-03 0. 0506 4. 789E-02 l. 0000 

o•sum of all water independent and dependen t pathwa ys. 
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Attachment to Waste Site Reclass ification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD , Version 6.5 T« Limit,. 180 days 06/10/2013 0?:14 Page 
Surrrnary 118-N-1 Selenium Groundwater and River Protection Evaluation 
Fi le C: \ RESRAD_FAMILY \ RESAAD \ 6. S \ USERFILES \ 118 - N- l_SELENIUM. 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 = 0 . 000E+00 years 

Water I ndependent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soil 

Radio-~ !. KKK liKi.KliKK~ ~ ~ K K lili Iii ii A ii Ii li S.liii ~ ~ ~ ~ 
Nucl ide mrem/yr fract. 

=== 
Cl-36 O. OOOE+OO 0.0000 
ttttttt ttttttttt 11tt11 
Total O. OOOE+OO O 0000 

0 

rnrem/ yr fract. 
AAJUU\JUUU\ JiJWU\.11 
0 . OOOE+OO O . 0000 
ttftftftt 1111ft 
0 . OOOE+OO O . 0000 

mrem/yr fract. 
JUUWUUill illJUU\ 
0 . OOOE+OO 0. 0000 
111ft1111 t!tttt 
0 . OOOE+OO 0.0000 

rnrem/ yr tract . 
AAJUU\JUUU\ = 
0 . OOOE+OO O. 0000 
ttt11tt11 111111 
0. OOOE+OO O. 0000 

mrem/ yr fract. 

== 
0. OOOE1-00 0 . 0000 
tt111tttt ttttft 
0. OOOE+OO O. 0 000 

mrem/yr fraict. mrem/yr fract. 

==== 
0 . OOOE+ OO O. 0000 0. OOOE+OO O. 0000 
ftffttfft ftfiti tftfitift tftttt 
0. OOOE+OO O. 0000 0. OOOE+ OO O. 0000 

Total Dose Contributions TDOSE(i ,p , t) f or Indi vidual Radionuclides (i) and Pathways (p) 
As rnrem/ yr and Fraction of Total Dose At t :z: 0 . OOOE+ OO years 

O Wat.er Dependent Pathways 
0 Water F i sh Radon Plant Meat Milk Al l Pa thways* 
Radio-~ ~ii.A Ii Ii Ii ti, li. ti, li. ii. Ii Ii UA ~ ~ ~ ~ ~ 
Nuclide mrem/yr fract. 

=== 
Cl - 36 O.OOOE+OO 0.0000 
tfttttt ttttttttt 1111ft 
Total O. OOOE+OO O. 0000 

mrem/yr f r ac t . 

AAJUU\JUUU\ = 
0. OOOE+OO O. 0000 
ttUttttt tt11U 
0. OOOE+OO O. 0000 

mrem/yr fract . = illJUU\ 
0. OOOE+OO 0 . 0000 
ttt11f111 tfttft 
0. OOOE+OO 0 . 0000 

o•sum of all water independent and dependent pathways. 

mrem/yr t rac t . 
JIJ!..IWli.J\JUJUWi..iiA 
0 . OOOE+ OO 0 . 0000 
ttf tttttf tttttt 
0. OOOE+ OO 0 . 0000 

mrem/yr trac t. mrem/yr tract. mrem/yr frac t . 

== ==== 
0 . OOOE+OO o. 0000 0 . OOOE+OO O. 0000 0. OOOE+OO O. 0000 
ttf111111 tftttt tftfftttt Uttff ftftfiiif 1111ft 
0. OOOE+ OO 0. 0000 0 . OOOE+OO O. 0000 0. OOOE+OO O. 0000 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 1 

lRESRAD, Version 6 . 5 T« Limit = 180 days 06 / 10 / 2013 07 : 14 Page 10 
Sunma.ry 118-N-1 Selenium Groundwater and River Protection Evaluation 
File C: \ RESRAD_FAMILY \ RESRAD\ 6 . S \ USERFILES\118 - N- l _ SELENIUM. RAD 

Tota l Dose Co ntributions TOOSE(i,p,tl for Individual Radionucl i des (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1 . OOOE+OO years 

water Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soi l 

Radio- = ~ = = ~ = = 
Nuclide rnrem/yr fract . 
i\i\i\Ai\i\i\ ~ IWvU\il 
Cl - 36 0. OOOE+OO O. 0000 
fffffft f ffffffff ffffff 
Total O. OOOE+OO O. 0000 

0 

mrem/yr fract. 

== 
0 . OOOE+OO O. 0000 
fffffffff ffffff 
0. OOO E+OO 0. 0000 

mrern/yr fract. 
J\AJ\JlJ\Ml(Jl.JUUUi.J\)( 

0 . OOOE+OO O. 0000 
fffffffff ffffff 
0. OOO E+OO O. 0000 

mrem/yr fract. = JUUUi.J\)( 
0. OOOE+OO O. 0000 
fffffffff ffffff 
0. 000E+00 0 . 0000 

mrem/yr fract. 
=Al'J\J\AA 
0 . OOOE+OO O. 0 000 
fffffffff ffffff 
0. OOOE+OO O. 0000 

mrem/ yr tract . mrem/yr fract. = JiJUiJUU( = AAl'J\liA 
0. OOOE+OO O. 0 0 00 0. OOOE+OO O. 0000 
fifffffff ffffff iffffffff ifffff 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 

T otal Dose Contribut ions TOOSE ( i , p , t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of T ota l Dose At t = l . OOOE+OO years 

Water Dependent Pathways 
Water Fish Radon Plant Meat Mi lk All Pathways .. 

Radi o-~ = = ~ ~ = = 
Nuclide mrem/yr fract . 

=== 
Cl-36 0. OOO E+OO O. 0000 
fffffff fffffifff ffffff 
Total O. OOOE+OO O. 0000 

mrem/yr fract. 

== 
0. OOOE+OO 0. 0000 
Ufffffff ffffff 
0. OOOE+OO 0. 0000 

mrem/yr fract. = JUUUi.J\)( 
0. OOOE+OO 0. 0000 
fffffffff ffffff 
0. OOOE+OO 0. 0000 

O•sum o f al l water independent and dependent pathways . 

mrem/ yr fract. = JUUUi.J\)( 
0. OOOE+OO 0 . 0000 
fffffffff ffffff 
0. OOOE+ OO 0. 0000 

mrem/ yr fract. 

== 
0. OOOE+OO 0 . 0000 
fffffffff ffffff 
0. OOOE+OO O. 0000 

mrem/ yr fract. mrem/ yr f ract. = Ji..lU'..liAA = JUUUi.J\)( 
0. OOOE+OO O. 0000 0 . OO OE+OO O. 0000 
fffffffff ffffff fiffffiff fiffff 
0. OOOE+OO O. 0000 0 . OO OE+OO O. 0000 
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Attachment to Waste Site Reclassification Form 201 3-076 Rev. 0 

ATTACHMENT 1 

l RESRAD, Version 6.5 T« Limit = 180 days 06 /1 0 / 2013 07:1 4 Page 11 
Sumnary 118 - N- l Selenium Groundwater a nd Ri ver Protect i o n Evaluation 
File : C: \ RESRAD_FAMILY \ RESRAD\ 6. 5 \ USERFI LES \ 118-N- l _ SELENIUM. RAD 

Total Dose Contribut ions TDOSE ( i , p, t) for Individual Radi onuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3. 000E+00 years 

0 Water I ndep endent Pathways (Inha l at ion excludes radon) 
O Ground Inha l ation Radon Plant Meat Milk Soil 
Radio- }i.)iliK.K!ilililili!ili?i.iiliK liliS.li!iKlilil:ililiiiiiii.ili. A)AhArt,hAhhi.Kli.hAh ~ ~ ~ ~ 
Nuclide mrem/ yr fract . mrem/ yr fract . rnrem/yr t ract. mrem/ yr fract. mrem/yr fract. mrem/ yr frac t . mrem/yr t r act. 

=== == == == == == == 
Cl-36 0. OOOE+OO O. 0000 0 . OOOE +OO O . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO O. 0000 0. OOO E+OO O. 0000 0. OOO E+OO O. 0000 0. OOOE+OO O. 0000 
fftffff tttiftttt tttttt ttttt t ttt t t tttt t tt tttttt ttttt t t tttttttt iifitt tffffifff ttffff Uttttftt tttftf ttttttttt tttttt 
Tota l O. OOOE+OO O. 000 0 0 . OOOE• OO O. 0000 0. OOOE +OO O. 0000 0. OOOE+OO O. 0000 0. OOO E+OO O. 0000 0. OOO E+OO O. 000 0 0. OOO E+ OO O. 0000 

0 
Total Dose Contributions TDOSE( i, p, t) f or Individual Radionuclides (i) and Pathways (pl 

As mrem/ yr and Fraction of Total Dos e At t = 3. OOOE+OO yea r s 
Water Dependent Pathways 

Wa ter Fish Radon Plant Mea t Milk All Pathways• 
Radi o- ii ii K K K K l:i 15. K K K K ii Ii.AA ~ ~ ~ ~ ~ ~ 
Nuclide mrem/yr f r ac t . mrem/yr f r act . mrem/yr fract. mrem/yr frac t . mrem/ yr fract . mrem/y,r frac t . mrem/ yr fract. 

=== == =AAJU\iU\ == == == == 
Cl-36 0. OOOE•OO O. 0000 0. OOOE+OO O . 0000 0. OOOE+OO O. 0000 0 . OOOE+OO O. 0000 0. OOO E+OO O. 0000 0. OOOE+OO O. 0000 0. OOO E+ OO O. 0000 
Utttff ftttttfff ttffff fffffttff f fffff tff ff ffff !!fftt Utttffff ffffff ftttftftf tftttt Uttttttt fttttt fffffffff tffftt 
Total O. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 000 0 0. OOO E+OO O. 0000 O. OOOE+OO O. 0000 0 . OOO E+OO O. 0000 

o • Sum of all water independent and dependent pa t hways. 
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Attachment to Waste Site Reclassification Form 20 I 3-076 Rev. 0 

ATTACHMENT 1 

l RESRAD, Version 6.5 T« Limit = 180 days 06/10/2013 07: 14 Page 12 

0 

Summary 1 18-N-l Sel eniwn Gr oundwater and River Pr otec tion Evaluation 
File C: \RESRAD_FAMILY\ RESRAD\6. 5\USERFILES\118-N- l _SELEN IUM . RAD 

Total Dose Con t ributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p) 
As rnrem/yr and Frac t ion of Total Dose At t = 1. OOO E+Ol years 

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

Radio- 1.K KK S. K K!.KKK K K ii.Ii. K ~ ~ ~ ~liKliili !:iii iii !Ii S.KliK KK Ii. Ii iii !iii. ii. Ii ii KK ii K.ii. ~ 
Nuclide mremJyr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fr act. 

J5.JIJUUSJIA Ji.AJiAAJUWi lWJWl = = IUi.MAAAAA lUUUiiU\ = JU>.)()\.V. = lWJWl 
Cl-36 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 
fffffff ffiffffff ffffff fffffffff fffjff fjffffiff ffffff ftfjfffff ffffjf fffff ffff ff ffff 
Total O. OOO E+ OO O 0000 0 . OOOE+OO O. 0000 0. OOO E+OO O. 0000 0. OOO Et-00 0. 0000 0. OOO E+ OO O. 0000 

Total Dose Contributions TDOSE Ii. p, t) for Individual Radionuclides (i ) a nd 
As mrem/yr and Fraction of Total Dose At t = l. OOO E+Ol years 

Water Dependent Pathwa ys 
Water F i sh Radon Plant Meat 

Radio -~ ~ ~ ~ Ali li li!li li S. li li s. li Ji ti.AA 
Nuc l ide mrern/yr fract. 
J5.JIJUUSJIA JUUi.lWUUUS. )()iJUWi 
Cl-36 0. OOOE+ OO O. 0000 
fffffff fffffffff ffffff 
Total O. OOOE+OO O. 0000 

rnrem/y r fract. 

== 
0 . OOOE+OO O. 0000 
f ffffffff ffffff 
0. OOOE+OO O. 0000 

mrem/ yr fract. 

== 
0. OOOE+OO O. 0000 
fffjfjfff fffjff 
0. OO OE+ OO 0. 0000 

mrem/ yr fract. mrem/yr fr act. = JUUUW. == 0 . OOOE+OO 0. 0000 0 . OOOE+OO O. 0000 
fffffffff ffffff ffjffffff ffffff 
0. OOOE+OO 0. 0000 0. OOO E+ OO O. 0000 

mrem/yr frac t . 

== 
0. OOOE+OO O. 0000 
fffffffff ffffff 
0 . OOOE+OO O. 0000 

Pathways Ip) 

mrem/yr fract . 
.l\J\JUUUUll\)\)()<JUW;, 

0. OOOE+OO O. 0000 
fffffffff ffffff 
0. OOOE+OO O. 0000 

Milk All Pathways • 
li li K. ii A ii li K. K. K. K. K li li lUi. ~ 
mrem/yr fract. mrem/yr fract. = liAlUiAJ( = i\J\JlJUU\ 

0 . OOOE+OO O. 0000 0 . OOOE +OO O. 0000 
fffffffff ffffff fffffffff ffffff 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 

o•swn of all water i ndependent a nd dependent pathways. 
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Attachment to Waste Site Rec lassification Form 2013-076 

ATTACHMENT 1 

lRESRAD, Version 6. 5 T« Limit = 180 days 06/10/2013 07: 1 4 Page 13 

0 

Sununary 118-N-1 Selenium Groundwater and River Protection Evaluation 
File C: \RESRAD_FAMILY \RESRAD\6 . 5 \USERFILES\1 18- N-l_SELENIUM. RAD 

Total Dose contributions TDOSE(i,p, t) for Individual Radionuclides (i) and Pathways (p) 
As rnrem/yr and Fraction of Total Dose A't. t = 3. OOOE+Ol years 

Ground 
Radio- Alili!iUli!iti.UlUOi.lOi 
Nuclide mrem/yr fract. 

!\IVUllUUI /iJlJiliJW\AA = 
Cl-36 0 . OOOE+OO O. 0000 
UUfff fffffffff ffffff 
Total O. OOOE+OO O. 0000 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk 

~ = = ~ ~ 
mrem/yr fract. rnrem/yr fract . mrem/yr fract. rnrem/yr fract. mrem/yr fract. 

JUl'JUWWi AiUUUU\ =IJJU\i\i\ == == /UUiJUlJ\)\)\AJ\JvJUIA 
0. OOOE+OO 0 . 0000 0. OOOE•OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
fffffffff ffffff fff i fifff ffffff fffffffff ffffff fffffffff ffffff ffUffUf ffffff 
0. OOOE+OO 0 . 0000 0. OOOE+OO O. 0000 0. OOOE+OO 0. 0000 0 . OOOE +OO 0. 0000 0. OOOE+OO 0. 0000 

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 3. OOOE+Ol years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat Milk 

Radi o - ~ K K li K K K K K K K Ii K ii. li ~ ~ ~ = ~ ~ Ii Ii K K K K K li K Ii Ii !i !i AA 
Nuc l ide mrem/yr fract. 

lUUUUUU( = Ji.lU\1JU\ 
Cl-36 O.OOOE+OO 0.0000 
fUffff fffffffff Uffff 
Total O. OOOE+OO O. 0000 

mrem/yr fract. 
J\JWU\Aiijij(;;JUUU;;\ 
0. OOOE+OO 0. 0000 
fffffffff ffffff 
0. OOO E+OO 0. 0000 

mrem/yr ft-act. 

== 
O.OOOE•OO 0.0000 
Ufffffff fffiff 
0.000E+OO 0.0000 

o•surn of all water i ndependent and dependent pathways. 

mrem/yr fract . 
~ Ji.lU\1JU\ 
0. OOOE+OO 0. 0000 
ftiffffff fffit f 
0. OOO E+OO 0. 0000 

mrern/yr fract. mrem/yr fract. 

== == 
0. OOO E+ OO 0. 0000 0. OOOE+OO 0. 0 000 
fffffffff ffffff fffffUff ffUff 
0. OOO E+ OO 0. 0000 0. OOOE+OO 0. 0000 

Rev. 0 

Soil 
liKli!ili!iO,UO!ili,U 
mrem/yr fract. 

== 
0. OOOE•OO O. 0000 
fffffffff ffffff 
0. OOOE+OO O. 0000 

All Pa thways • 
~ 

mrem/yr fract. 

== 
0. OOOE+OO O. 0000 
fffffffff ffffff 
0. OOO E +OO O. 0000 
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Attachment to Waste Site Reclass ification Form 20 13-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T• Limit= 180 days 06/10/2013 07:14 Page 14 
Swnmary 118-N-1 SelE!nium GroWldwater and River Protection Evaluation 
File C : \RESRAD_FAMILY \RESAAD\6. 5 \ USERFI LES\1 1 8-N-l_SELENI UM.RAO 

Total Dose Contributions TOOSE(i,p,t) for Individua l Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1. OOO E+02 years 

0 Water I ndependent Pathways ( Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Hilk Soil 

0 

Radio-~ ~ ~ Ii ti.! Ii Ii Ii l l KKK Ii Ii li,!i, ~ ~ ~ ~ 
Nuclide mrem/yr fract . 

.IUUU'.kO. = = 
Cl-36 0. OOOE+OO O. 0000 
Ufffff fffffffff ffffff 
Total O. OOOE+OO O. 0000 

mrem/yr fract. 
lWUWl.)\Ji.)\JI.JUUUUI 
0. OOOE+OO O. 0000 
fffffffff ffffff 
0. OOO E+OO O. 0000 

mrern/yr fract. = JUUU<.AA 
0 . OOO E+OO O. 0000 
fffffffff ffffff 
0 . OOOE+OO O. 0000 

mrem/yr fract . mrem/yr fract. mrem/yr fract . 
IUIJWJWUl.AJUUIJ'J\ = AlUUIJ'J\ == 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0 . OOOE+OO O. 0000 
fffltffff ffffff fffffffff ffffff fffffffff ffffff 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 

Total Dose Con tribution s TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr a n d Fraction of Total Dose At t = l . OOOE:+02 years 

mrem/yr tract. 
Ji.JUUUi.>JVU(.5.JI..II.UA 
0. OOOE+OO O. 0000 
fffffffff ffffff 
0. OOOE+OO O. 0000 

0 Water Dependent Pathways 
O Water Fish Radon Plant Meat Milk All Pathways• 
Radio-~ ~ li K K IS.KA K K li KKK Ji KKK KKK lKK Kl!. K l:iKKK ti.II K KKK KKK Kb K !il:i.il.KKKj;,_ ~ ~ 
Nuc l ide mrem/yr fract. mrem/yr fract. mrem/yr fr act. rnrem/yr fract. mrem/yr tract. mrern/yr fract . mrem/yr f ract. 

JU\JlJ\.IUU( JWU>.iUU\iUi = = Jl.lUUUUI Ji.JUUUi.>JVU( = IUIJWJWUl. AlUUIJ'J\ = Ji..'.Ji.JUU\ AAliJ<JUUi.JU\ = = i\J\l\JU\A 
Cl-36 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0 . OO OE +OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
fffffff fffffffff tfffff fffffftff ftfffj fffffffff ffffff ffttfffff ffffff fffffffff ffffff tffffffff ffffff fffffffff ffffff 
Total O. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0 . OOO E+OO O. 0000 0. OOOE+OO O. 0000 0. OOO E+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 

o • sum of al l wate r independent and dependenc pathways. 
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Attachment to Waste Site Reclassification Form 2013 -076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limit= 180 days 06/10/2013 07;14 Page 15 
S\.lllffi&ry 118-N-l Selenium Groundwate r and River Protection Evaluation 
File C: \RESRAD_FAMILY\RESRAD\6. S\USERFILES\118-N-l_SELENIUM. 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 = 3. OOO E+02 years 

Water Ind ependent Pathways (Inhalation exc l udes radon) 
Gr ound Inhalation Radon Plant Meat Milk Soil 

Radio-~ ~ J:\ i K ii K ti. li Ki Ii K S.K AAA ~ ~ ~ ~ 
Nuclide rnrem/yr fract. 

=== 
Cl-36 O.OOOE+OO 0.0000 
f1ffftt iffffffff ffffff 
Total O. OOO E+OO O 0000 

0 

mrem/yr fr act. 

== 
0. OOOE+OO 0. 0000 
fffffffff ffffff 
0. OOOE+OO O. 0000 

mrem/yr fract . 
J\AAli.li.AlUU\WJUI)\ 
O.OOOE+OO 0.0000 
fffffffff ffffff 
0. OOOE+OO 0.0000 

mrem/yr fract . 
Ji.AJUUUiJIAA)Ui.J()()\)i 
0. OOOE +OO 0. 0000 
fffffffff ffffff 
0. OOOE+OO 0. 0000 

mrem/yr fract. 

== 
0. OOOE+OO 0. 0000 
fftififfi fifiii 
0. OOOE+OO 0. 0000 

mrem/yr fract . mrem/yr fract. 

==== 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
iifffffff iffiff fffffffff ffffff 
O. OOOE+OO O. 0000 0. OOO E+OO O. 0000 

Total Dose Con tributions TDOSE(i.p, t) fo r Individual Rad.ionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3 . OOO E+02 years 

Water Dependent Pathways 
Water Fish Radon Plant Meat Milk All Pathways• 

Radio- Ii li ii ii ii Ii Ii Ii li Ali Ii Ii li K Ii ~ ~ ~ ~ ~ ~ 
Nucl i de mrem/yr fract . 

=== 
Cl - 36 0. OOO E+OO O. 0000 
fffffff fffffffff ffffff 
Total O. OOOE+OO O. 0000 

mrem/yr fract. 

== 
0. OOOE+OO O. 0000 
fffffffff ffffff 
0. OOOE+OO O. 0000 

mrem/yr fract. 
~ Ji/iJUUU( 
0. OOOE +OO 0.0000 
ffff f ffff ffffff 
0. OOOE+OO 0.0000 

o• sum of all water independent and dependent pathways. 

mrem/yr fract. 

== 0. OOOE+OO O. 0000 
fffffffff ffffff 
0. OOOE+OO O. 0000 

rnrem/yr fract. 

== 
0. OOOE+OO 0. 0000 
ffffffifi ffffff 
0. OOOE+OO 0. 0000 

mrem/yr f r act. 

== 0. OOO E+OO 0 . 0000 
fifffffff ffffff 
0. OOOE+OO 0 . 0000 

mrem/yr fract . 

== 
0. OOOE+OO O. 0000 
fffffffff ffffff 
0. OOOE+OO O. 0000 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Li mit= 180 days 06 / 10 / 2013 07 : 14 Page 16 
Summary 118- N- 1 Selenium Groundwater and River Protection Evaluati on 
File C : \RESRAD_FAMILY\RESRAD\6. 5\USERFILES\118-N-l_ SE LENIUM . RAO 

Total Dos e Contribut i ons TOOSE(i , p,t) for Indivi dual Radionuclides (i) and Pa thways (p) 
As mrem/ yr and Fraction o f Total Dose At t = 5. 910E+02 years 

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

Radio-~ ~ ~ liliti.i.lilil.liiKliKKti.i~ Kll.Kiili.KiKti.Kti.ti.liKK ~ ~ 
Nuclide mrem/yr fract. 
JUl.'.JWU( AAJ\J\JUUU\);, JUUWJ\ 
Cl-36 0 . 000E+OO 0.0000 
iff1Ut tittitttt tttttt 
Total O. OOOE+OO O 0000 

0 

mrem/ yr fract. 

== 
0 . OOOE+OO O. 0000 
tt t tttttt tttttt 
0 . OOOE+OO O. 0000 

mrem/yr tract . 
JIJ\l\JU\JUW\ JUUWJ\ 
0 . OOOE+OO O. 0000 
tttfttttt ttfttt 
0. OOOE+OO O. 0000 

mrem/ yr fract. 

.IUUW..UJU. = 
0. OOOE+OO 0. 0000 
ttttttttf tttttt 
0. OO OE+OO O. 0000 

mrem/yr fract . 

== 
0 . OOOE+OO O. 0000 
ttttttttt tttttt 
0 . OOOE+OO O. 0000 

mrem/yr fract. mrem/ yr fract . == l\lUUi.Al\iW\MiUWI 
0 . OOOE+OO O. 0000 0. OO OE+OO O. 0000 
ffffffftt ftftff iffffttff ffftff 
0 . OOOE+OO O. 0000 0 . OOOE +O O O. 0000 

Total Dose Contributions TOOSE (i. p, t) for Individual Radionuclides (i) and Pathways (p) 
As mrern/ yr and Fract i on of Total Dose At t • 5. 910E+02 years 

Water Dependent Pathways 
Water Fish Radon Plant Meat Milk All Pathways • 

Radio-~ ~ KKKlKKti.l:iKKKKKKKl ~ ~ ~ ~ 
Nucli<:le mrem/yr fract. mrem/ yr fract . mrem/yr fr act. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . 

i\JUUI.II.IUi. = JUUWJ\ = = = JUUWJ\ AJUUllWJUl = = JUUWJ\ = MiUWI = MiUWI 
Cl - 36 1. 997E-02 0 . 4180 7. 005E- 03 0. 1466 0. OOOE+OO O. 0000 1. 56JE-02 0. 3271 2. 740E- 03 0. 0573 2 . 432E- 03 0. 0509 4 . 778E-02 1. 0000 
fffffff tftfffftf ftffff ttttttttt fftttt ftttttttt Uffff UUftfff tffttt fffft tttt titttt tttttttff tfffff fftffffff ffffff 
Total l . 997E- 02 0 . 4 1 80 7. OOSE- 03 0 . 1466 0 . OOO E+OO O. 0000 1. 563£-02 0. 3271 2. 740 E-03 0. 0573 2 . 432E-03 0 . 0509 4 . 778E- 02 1. 0000 

o•sum of all water independent and dependent patltways. 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

ATTACHMENT I 

lRESRAD , Version 6 . 5 T« Limit = 180 days 06 / 10 / 2013 07: 14 Page 17 
Sunmary 118 - N- l Seleni um Groundwater and River Protection Evaluation 
Fi l e C : \ RESRAD_FAMILY \ RB SRAD\ 6 . 5 \ USERFILES \ 118 - N- l_SELENIUM.RAD 

To tal Dos e Contributions TOOSE(i,p,t.) for Individual Radionuclides ( i ) and Pa t hways (p) 
As mrem/ yr and Fraction o f Total Dose At t = 1 . 000E+03 years 

0 
0 Ground 

Radio- AAA)i.liii.ii.ili.KiiliiU!.lA. 
Nuclide mrem/ yr fract. 
~ ~ i\MJU\J( 
Cl-36 0. OOOE+OO O. 0000 
ftffftf fiiifffff ffffff 
T o t.al O. ODOE+OO O. 0000 

0 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Rado n Plant Meat Milk 
~ ~ A Ii ti Ii l S. ii. li l iii. Ii JS. ii. U ~ ~ 

mrem/ yr fr act. mrern/yr tract. mrem/ yr f ract. mrem/yr fract. mrem/yr tract. 
JUiJU<JUIJU\J\ J\JUUU\J( =AAJUl!U\ == .IWUUUilUli\ Ai\i\iU\A JUiJWUUUUi i\MJU\J( 
0 . OOOE+OO O. 0000 0. OOOE+OO 0. ODDO 0. 000E+00 0 . ODDO 0. OOOE+OO 0 . 0000 0 . 000E+00 0 . 0000 
fftfffftf fffftf fffffffff ffffff jffjffjff fffffj fffffiiff fffffj ffffffjfj ffjfff 
0. 000E+00 0. 0000 0 . OOOE+OO o. 0000 0. OOOE+OO O. 0000 0. 000E+00 0 . 0000 0 . 000E+00 0. 0000 

Soil 
~iKU.lSU.lSKUK.10, 

mrem/yr fract. 

== 
0 . OOOE+OO O. 0000 
jfjffjfjf jjfjfj 
0. OOOE+OO O. 0000 

Total Dose Cont ribut ions TDOSE(i,p,t) for Individual Radionuc l ides (i) and 
As mrem/ yr and Fraction of Total Dose At t = 1 . 000E+03 years 

Pathways (p) 

Water Fish 
Radio-~ ~ 
Nucl ide mrem/yr fract . 
Ji.iU\J\iili.ii=i\MJU\J( 
Cl-36 3. 694E- 04 0. 4180 
fjfffff fjfffffjf fjfffj 
Total 3. 694E-04 0. 4180 

mrem/yr fract. 
JUiJU<JUIJU\J\ J\J\!UU\JI. 
1. 296E-04 0. 1466 
jffffffff fjfffj 
l.296E- 04 0 . 146 6 

Water Dependent Pat.hways 
Radon Plant Meat 

~ = = 
mrem/yr fract . mrem/yr frac t . mrem/yr fract. 

== =lv'JUWi. .IWUUUilUli\ J\lUiJ\j\)\ 

0. 000E+00 0. 0000 2. 891E-04 0. 3271 5 . 068E-05 0 . 0573 
jffjffff1 jjffff jffjfffff ffjfff fjfjfffff fjffff 
0. 000E+00 0 . 0000 2. 891E- 04 0 . 3271 5 . 068E-05 0 . 0573 

Milk All Pa thways .. 
AJU.K.KliKU,UKl!.K.liK 1!.0lili.KlililiUKti.UK 

mrem/yr fract. mrem/yr fract . 

==== 
4.499E-05 0.050 9 8.837E-04 1. 0000 
fffffffff Uffff fffffffff 1fffff 
4 . 49 9E-05 0 . 0509 8. 837E- 04 1. 0000 

0 .. Sum o f all water independent and dependent pathways . 
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Attachment to Waste Site Reclassification Fonn 2013 -076 

ATTACHMENT I 

lRESRAD, Version 6.5 T« Limit ::1: 180 days 06/10/2013 07:14 Page 18 
Swranary 118-N-1 Selenium Groundwater and River Protection Evaluation 
File C: \ RESRAD_FAMILY \RES RAD \ 6 - 5 \ USERFILES\1 1 8-N-l_SELENIUM. RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g) 

0 

(i) (j) Fraction 0. 000E+00 1. 000E+00 3. 000E+00 1. 000E+0l 3. 000E+0l l. 000E+02 3 . 000E+02 S . 910E+02 1. 000E+03 = = i'JUi.JiJUUUUi. JiJU\l\J\JvJ\J\ ==JUUiJiJJUiJUI = = = = = Cl-36 Cl -36 1 . OOOE+-00 0. OOOE+OO O. OOOE+OO O. OOOE+OO O . OOOE+OO O. OOO E+oo O. OOOE+OO O. OOOE+OO 4 . 3 4 4E - 02 8. 034E-0 4 
fffiffffff fifffiffff fifffffff fffffffff tffffffff fffffffff fffftfftf fffftf f ff tffffffff fffff f fft fffffifff iffffffft 
The DSR includes cont r ibutions from associated (half-life 6 180 days) daughters. 

Singl e Rad ionucl i de Soil Guidelines G(i, t) in pCi/g 
Basic Radiation Dose Limit = l .SOOE+Ol mrem/yr 

ONuclide 

0 

(i) t= 0. OOOE+OO 1. OOOE +OO 3 . OOOE+OO 1 . OOOE+Ol 3 . OOOE+Ol 1 . OOOE+02 3. OOOE+02 5. 910E+02 1. OOOE+03 

iU\iW\AA ========= Cl-36 "3 . 302E+10 •3 . 302E+l0 •3 .302E+l0 •3. 302E+1 0 • 3 .302E+l0 •3 . 302E+l0 •3. 302 E+l 0 3. 453E+02 1. 867E+0 4 
ffftfft fffffffft ff ffttfft ttfffttff tt ff ttfft tftitfifi fftffftif fffiitfff ftiftttff ftfffffft 
•At specific activity l i mit 

Swrmed Dose/Source Ratios DSR(i,t) in (rnrem/yr)/(pCi / g) 
a nd Sing le Radionuclide Soil Guidelines G(i, t) i n pCi/g 

at tmin time of minimum sing l e r adionuc lide soil guidel ine· 
and at tmax = time of maximum total dose = 590 t\ 1 years 

ONuclide Initial tmin DSR( i ,tmin) G(i,tmin) DSR(i,tmax) G(i, tmax) 

lpCi/gl (i) (pCi/g) {years) (pCi/g) 

== = = = == Cl - 36 l. lOOE+OO 590 ti. 1 4. 3538-02 3. 446E+02 4. 3538-02 3 . 446E+02 
fffjfjf fffftffft ftiiffffftffff f t fftffffff ffffttfff ttfffttft tftfftfft 
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Attachment to Waste Site Reclass ification Form 20 13-076 

ATTACHME Tl 

lRESRAD, Version 6.5 T« Limit a 180 days 06/10/2013 07:14 Page 1 9 
swmiacy 118-N- l Selenium Groundwater and River Protection Evaluation 
File : C: \ RESRAD_ FA."IILY\RESRAD\6. 5 \US ERFILES \11 8 -N-l_SELENIUM. RAD 

ONuclide Pa.rent THF (i) 
l jl Ii) 

=== 
Cl-36 Cl- 36 l. OOOE+OO 
ttttt tt t tffftt ftfftfftt 

Individual Nuclide Dose Swnmcd Ove r All Pathways 
Parent Nuc lide a.nd Br an ch Fracti on Indicated 

DOSE ( j , t l , mrem/ yr 
t = 0. OOOE+OO 1. OOOE+OO 3. OOOE+OO l. OOOE+Ol 3 . OOOE+Ol 1. 000E+02 3. OOOE+02 5 . 910E+02 l . OOOE+03 = = JUWUWJU( JUU\JU\JuUiJl = JWlJlJUUU\il. = I\AAJ\i\iU\AA JWlJlJUUU\il. 

0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 4 . 778E-02 8. 837£- 04 
ttttttttt tttttt ttt t t tttlttt ttttttttt tttt ttttt tt ttttttt tt ttttt tt t tt tt t ttt ttttttttt 

THF ( i) is the thr ead f r action o f t h e par ent nuc lide . 

ONuclide Parent THFti ) 
lj) Ii) 

=== 
Cl -36 Cl-36 l. OOO E+O O 
ttttftf tfttftf ttttttttt 

Indi vid ua l Nuclide Soi l Concentrat ion 
Parent Nuclide and Branch Fraction Indicated 

S lj. t ), pCi / g 
t= O. OOOE+OO l. OOOE+OO 3. OOOE+OO 1 . OOOE+Ol 3 . OOOE+Ol l. OOOE +02 3. OOO E+02 5. 91 0E+02 l . OOOE+03 = lUUUU\JUUUi lUiA.IUllJ..IU\ = = = = AJU\iW\i\AA lUUUUUUUU\ 

l . l OOE+OO l . 089E+ OO l .068E+O O 9.978 E-01 8.209E- 0 1 4. 1 47 E-01 5.892E-02 3. 4 4 6E-03 6.373 E-05 
ttttttttt tttttttt t tftttttt t ttttt tt tt t tttttt t t t tt t t tttt tttttttit tftfftttt ttttitttt 

THF(i) is t he thread fraction of the parent nuclide. 
ORESCALC. EXE execution time = l. 39 seconds 
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Attachment to Waste Site Reclass ification Form 2013-076 Rev. 0 

ATTACHMENT 2 

lRESRAD, Ver sion .6 . 5 T« Limit s 180 days 06/ 1 0/2013 07 :14 Page 
Concent 1 18-N-l Seleni um Groundwater and River Pr otection Evaluation 
File C: \RESRAD_ PAMILY\RESRAD\6. 5\USERFILES\118-N-l_SELENI UM RAD 

Table o f Contents 
~ 

Part IV: Concentration of Radionuclides 
ff ff ff t t t t tf tf t t t t t t t t t t t t t t t t t t ff ff f i i 

Concentration of radionuclides in di fferent media 
Time= 0. 000E+00 
Time= 1. 000E+00 
Time= 3 . 000E+00 
Time= 1 . OOOE+Ol . .. . .• . •.. • . • . ..• . . . . •.•..... • . • . . .• 
Time= 3 . 000E+0l 
Time= 1 . OOOE+02 
Time= 3. OOOE+02 .. . • .• .. • . . . •. .• . . . •. •.• . ... . •..•.. , 
Time= 5 . 910E+02 
T ime= 1 . 000E+0J 

7 
8 
9 

10 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 2 

lRESRAD, Version 6. 5 T« Limit = 180 days 06 / 10/2013 07 : 14 Page 
Concent : 118-N- 1 Selenium Groundwater and River Pr otection Evaluation 
Pile : C : \ RESRAD_FAMILY \ RESRAD \ 6. 5 \USERF ILES \ 118-N - l_SELENIUM . RAD 

Concentration o f radionuclides in environmental media 
at t • 0. OOOE+OO years 

Radio
Nuclide 
JU\JU\iiAA 
Cl-36 
fftffff 

Conta.minat- Surface Air Par- Well 
ced Zone Soil "' ticulate Water 
~ )Ol!ililliU,lUi ~ AliU.Uii.U.~ 

pCi / g pCi / g pCi / m•• J pCi / L 
~ ~ S. Ii Ii Iii K K Ii K K ~ 

1 . lOOE+OO O. OOO E+ OO O. OOOE+OO O. OOOE+OO 
t1fff1f1ff fffffttttt ttttttttff tUttttttt 

Surface 
Water 

KUliKUUK 
pCi/L 

liUU,UlUi.K 
0. OOOE+OO 

fjfffftttt 
•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 calcula ted using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are activa . 

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

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetabl e Meat Milk 

Radio- ii.KU,ii.U,Klili ii.KKKiUi.Kii.liK ~ ~ KUKUUK~ ~ ~ ~ UUii.0,!.U, 
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 
.liJUJUi.M ~ AK KKK K K tl ii. K Ii KKK ii. ii K ii. K ii ~ ~ ~ K ii.KKK KKK l:i K ~ ~ 
Cl-36 0. OOOE+OO 0. OOOE+OO O. OOOE+OO O. OOOE+OO 0 . OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
tttftff ffftfffttf fffftftfff ttttttttit fftftttttt tftttfttft tttttfftti tttttttttt ttttfftttt tfftftfitt 
•concentrat ions are at consumption time and include radioactive decay and ingrowth during storag e time . 

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

Concentrations in the media occurring in pathways that a r e suppressed are calcu lated u sing 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 2013-076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit= 180 days 06/ 1 0/2013 07:14 Page 
Concent : 118-N-l Selenium Gr oundwa ter and River Protection Evaluation 
F ile : C: \RESRAD_FAMI LY \RESAAD\6. 5 \USERF ILES\ 118-N-l_SELENIUM . RAD 

Con cent ration of radionuclides in environmental media 
at t = 1. OOOE+OO y ears 

Contarninat- Surface Air Par- Wel l Surface 
ted Zone Soil• ticul ate Water Water 

Radio- JUUUv\lUUU\J\~=== 
Nu c lide pCi/g pCi / g pCi/m.,.3 pCi/L pCi/L 
~ JUUUv\lUUU\J\ ~ ~ li!iKliti!S.KKKK J,1i!iS.ti2i..ti.Kiiii 
C l -36 l. 089E+ OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 
Uftftf ffftftftff fftfffffff fftftfffff ffffffftf f fffftfftff 
*The Surface Soi l is the t op l ayer of soil within t h e user specified mixing zone/depth. 

Concen trat i ons in the med ia occu rring in pathways t hat are suppressed are calculated using the current input parameters, 
i.e . using parameters appearing in the input screen when the pathways are active. 

Radio
Nucl i de 
JUi.liJUUU( 

Cl -36 
ffftfff 

Concentration of radionuclides in foods tuff media 
at t = 1 . OOOE+OO years • 

Drinking Nonleafy Leafy Fodder Fodder Heat Milk Fish Crustacea 
Water Vegetable Vege tabl e Meat Milk 

J$. 0 UK. ii.ii ti A li AH Ii ii. ii. AA A ~ = liJUUU\l\Ji..l> ~ K. 0. ii.I!. !HOHi ii. liJUUU\l\Ji..l> ~ti, ti, K. K. UK. li I\ 
pCi/ L pCi/kg pC i /kg pCi/kg pCi / kg pCi/kq pCi/L pCi/kg pCi / kg 

JUUUv\lUUU\J\ ~ Ii ii, ii A ii i:i ii A li ii ~ ~ ~ ~ ~ ~ 
0 . OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O . OOOE+O O O. OO OE+OO O. OOO E+ OO O. OOOE+OO O. OOO E+ OO 

ffffff!f!f ffffffffff Uffffffff ftfffftfff U fUUU1 ff fffffffi f fffffffff Uftffffff ftffffffff 
•concentrations are at consumpt ion time and i nclude radioactive decay and ingrowth during s t o rage time. 
For livestock fodder, consumption time is t minus meat or mi lk storage t ime. 

Con centrations in the media occurring in pathways that are suppressed are calculated using t.he cur rent input parameters, 
i. e . using paramet.ers appearing in t.he input screen when the pathways are active . 
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Attachment to Waste Site Reclassification Form 2013 -076 

------ - ----

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit = 180 days 06/10/2013 07:14 Page 
concent 118 - N-l Selenium Groundwater and River Protection Evaluation 
File : C: \RESRAD_FAMILY\RESRAD\6 . 5 \USERF ILES \ 118-N-l_SELENIUM. RAD 

Concentration of r adionuclides in environmental media 
at t = 3 . OOOE+OO years 

Contaminat- Surface Air Par- Well Surface 
ted Zone Soil • ticulate Water Water 

Radio- ===== 
Nuclide pCi/g pCi/g pCi / m• •3 pCi / L pC:i/L 

JWUU\J\A = = iU\i\AAI\J\Ji)1 = JW\l\JUWiM 
Cl-36 1. 068E+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOO E+ OO 
ttftftf f11fUU1f fifitff fft itffffffff fffftffttt ttttttffff 
•The Surfac e Soil is the top layer o f soil within the user specified mixing zone /depth . 

Concentrations in t he media occurring i n pathways that are suppressed a r e calcu lated using the current input parameters, 
i.e. using parame ters appearing in the i npu t screen when the pathways are active . 

Concentration o f radionuclides in foodstuff media 
at t = 3 .OOOE+OO years• 

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

Radio- ~ ~ ~ K h ti. Ii lS. h K lS. ti ti ~ ~ ~ ~ = 
Nuclide pCi / L pCi / kg pCi/kg pCi/ kg pCi/kg pCi/ kg pCi/L pCi/kg pCi /kg 
~ AAAAi\JUUiJU\ ~ ~ ~ Ati ti li KKK h h K h h hi h Ah h h ii ~ ~ = 
Cl -3 6 0 . 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 
UUfft ffftftUtt tffffUtU Utftftftt tUfffUff ttfUtttff UtttttUt UUUUtt tttttttttt iffitfttif 
• concen trations are at conswnption time and include radioactive decay and ingrowth during s t orage time. 
For livestock fodder, consumption time is t minus meat or milk storage time . 

Con centrations i n the media occurring i n pathways that are suppressed are calculated using the curr ent input par ameters, 
i .e . u sing parameters appearing in the i nput screen when the pathways are active. 
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Attachment to Waste Site Reclassification Form 2013 -076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit = 180 days 06 / 10/2013 07 : 14 Paqe 
Concent 118-N-1 Selenium Groundwater and River Protection Evaluation 
File : C: \RESRAD_FAMILY\RESRAD\6. 5 \USERFILES\1 1 8-N-l_SELENIUM. RAD 

Concen tration of radionuclides in environmental media 
at t ~ 1. 000E+0l years 

Contaminat - Surface Air Par- Well Surface 
ted Zone Soi l • ticul ate Water Water 

Radio - ~ ~ K lS. li. ti. ti lS. ti, K ti.~ li li ti. li K li ti. K li ti. ~ 
Nuclide pCi / 9 pCi / g pCi/m••J pCi / L pCi/L 
~ ~ ~ X ti. li ti K ii ti. ti. S. Ji ~ ~ 
Cl - 36 9. 9788-01 0. 000E+00 0. 000E+00 0 . 000E+00 0 . 000E•00 
fftffff fjfffffjff ftftfttfft tfttffttff ffffttffff t!fffffffj 
•The Surface Soil is the top layer of soil within the user specified mixing zone / depth. 

Concentra t ions in the med ia occurring in pathways that are suppressed are calculated using the current input parame t ers, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Concentr ation of radionuclides in foodstuff media 
at t = 1 OOOE+Ol yea r s • 

Drinking Nonl eafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- ~ AKUiiii.KU,ii KKKKiiO,ii.Kii ~ i\KU,U.KKU. ~ KiiHUK!iKli ~ KUKKtiiiliKJ\ 
Nuclide pCi / L pCi/kg pCi/kg pCi / kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 
.o..u..JUUl Ii KKK K ! KKK I ii! ti KKK K KI~ ~ ~ ~ ~ ~ ~ K liti K K Ii K ii, ti~ 
Cl -36 0. 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 
ftttttt fffttttttt ttttttttff ttfftttttt tffttf ffft ffffttfffi ttttffftff fffftfftff tffffjffft fftttttttt 
•concentrations are at consumption time and include radioactive decay and ingrO\t,l'th during storage time . 
For livestock fodder, consumption t ime is t minus meat o r milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters , 
i.e . u sing parameters app earing in the input screen when the pathways are active . 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 2 

lRESRAD , Version 6.5 T« Limit = 180 days 06 / 10/2013 07:1 4 Page 
Concent 118 - N- l Seleni um Groundwater and River Protection Evaluation 
Fi l e C : \ RESRAD_FAMILY \RESRAD\6. 5 \ USERFI LES\1 18-N-l_ SELENIUM. RAD 

Concentration of r adionuclides i n e nvi ronmental media 
at t = 3 . 000E+0l years 

Contaminat- Sur face Air Par- Well Surfac e 
ted Zone Soil * ticulate Water Water 

Radio- AiWU\JUU\AA AAAAAliJUUU\ lW\JU\lUU'JU\ ~ JW\)\)\)\)\)\)\ 
Nuclide pCi/g pCi / g pCi/m*'"3 pCi / L pCi/L 
.tuUUviJO. ~ ~ K ii K ii ii ii K ti K K ~ JW\)\)\)\)\)\)\ 
Cl - 36 8 . 209E- 01 0. OOO E+ OO O. OOOE+OO O. OOOE + OO O. OOOE+OO 
ffffftf ffif ifffff ftffffffif fftffftift fttffifftt t!tfftftft 
• The Surf ace Soil is the top laye r of soil within the user specified mixing zone/depth . 

Con cen tra tions in the media occurring in pathways that are suppressed are calculated usin g the current i npu t parameters, 
i.e . using parameters appearing in t he input s c reen when the pathways are active. 

Concentration o f r adionuclides in foods tuff media 
at t = 3.0 0 0E+Ol years • 

Drinki ng Nonleafy Leafy Fodder Fodder Meat Hi lk Fish Crustacea 
Water Vegetable Vegetabl e Meat Mi lk 

Radio- ~ ~ ~ ~liUii!ililili~ UlilililiKliO, ~OOliliiiiiii iil:iiiOli.iiiiii.A. ~ = 
Nuclide pCi/L pCi / kg pCi / kg pCi /kg pCi/kg pCi/kg pC i / L . pCi/kg pCi/kg = = = lW\JU\lUU'JU\ ~ = = JUUUWWW\. = = Cl - 36 0. OOO E+ OO O. OOOE+ OO O. OOO E+ OO O. OOOE+OO O. OOOE+ OO O. OOOE+OO O. OO OE+ OO O. OOOE+OO O. OOOE+OO 
ftftftt ffffffttif ttff fffttf tttttf f tff fttfttfftt ftt fttffff tfttttttft fttfttttft tttffffftt tttfftftff 
• concentrations are a t con sumpti on time and include radioactive decay and ingrowth during s torage time. 
For livestock fodder, consumption t ime is t minus mea t or mi l k storage t i me . 

Concentration s in the media occurring in pathways that are suppressed are calculated using the current input parame ters, 
i.e. using parame t ers appearing in the input s creen when the pa t hways are a ctive. 
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Attachment to Waste Site Reclassification Form 20 I 3-076 

ATTACHMENT 2 

l RESRAD, Version 6.5 T• Limit • 180 day9 0 6/ 10/2013 07: 14 Page 
Concent : 118 - N- 1 Selenium Groundwater a nd Ri ver Protection Evaluation 
File : C: \ RESRAD_FAMILY \RESRAD\ 6 . 5 \USERFILES \ 118 - N- l _SELENIUM . RAD 

Concentrat ion of radionuclides in environment.al medi~ 
at t = l. 000E:+02 years 

Radio
Nuclide 
!\JU\J\AAA 
Cl -3 6 
fffffff 

Contaminat- Surface Air Par- Well Surface 
ted Zone Soil• ticulate Water Water 
~ liKKliiKKKKK ~ ~KKKKKKliii;i. ~ 

pCi/g pCi /g pCi/m**3 pCi / L pCi/ L 
~ 11 AS. K ii KKK K K ~ ~ ~ 

4. 147E-01 0. 000E+00 0. 000E+ 00 0. 000E+00 0 . 000E+00 
Uffffffff ffffffffU ffffffffff ffffffffff ffffffffff 

•The Surface Soil is the top layer o f soil within the u ser s pecif ied mixing zone/depth. 

Concentrations in the media occurring in pathways that are suppressed are calculated us ing t h e current input parameters, 
i .e. using parameters appearing in the i n put screen when the pathways are a ctive. 

Concentration o f radionuclides i n foodstuff media 
at t = 1. OOOE+02 years• 

Drinking Non leafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- ~ ~ ~ ~ ~ ~ K ilS. Ki Iii. lS.S. K K iK l l Ki. i lS. i ):i, lS. ti. ti, K Ii KKK K 
Nuclide pCi/L pCi/kg pCi / kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi /kg 
AAA.U.AA ~ U,K.5.UKKK,&. !iKKU,KKKKK ~ ~ ~ 1'Kli.KUU,Kt\ ~ 105,KKKKKUJ( 
Cl-36 0. OOOE+OO O. OOOE+OO O. OOO E+OO O. OOOE+OO O. OOOE+OO O. OOO E+ OO O. OOO E+ OO O. OOOE+OO O. OOOE+OO 
fffffff ffffffffff UffUUff fftfffffff fffffffiif ffffffffff Utfffffff fffftfffU ffffffUU f UUffff f 
•concentration s are at consumption ti.me and include radioactive decay and ingrowth during storage time. 

For livestock fodder, consumption time i s t minus meat or milk storage time . 

Concentr ations i n the media occurring in pathways tha t are suppressed are calculated using the current input parameters, 
i.e . using parameters appearing in the input screen when the pathways a re active. 
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Attachment to Waste Site Reclass ification Form 20 I 3-076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit = 180 d ays 06/10/2013 07:14 Page 
Concent : 118-N-1 Selenium Groundwater and River Protect ion Evaluation 
File : C: \RESRAD_FAMILY \ RESRAD\6. S \ USERFILES \ 118-N-l_ SELENIUM . RAD 

Concentration of radionuclides in environmental media 
a t t = 3. 0 0 0E+02 years 

Contami nat- Su rface Air Par- Well Surface 
ted Zone Soil* ticulate Wate r Water 

Radio- AAlil\iUiJU\M = = = = 
Nuclide pCi/g pCi/g pCi/m,..3 pCi/ L pCi /L 

JiJUWUU( AAlil\iUiJU\M ~ = = = 
Cl -3 6 5 . 892E- 02 0. OOOE+OO O. OOOE+OO O. OOO E+OO 0. OOOE+OO 
ttttfft f ff ffffttf tttffffiff fffffffift ittttitttt Uttftttft 
*The Surface Soil i s the top layer of soil with in the user specified mixing zone / depth. 

Conce ntra tion s in t he media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. usin g parameters appea r i ng in the input screen when the path,.,,,ays are a ct ive. 

Concen tration of rad i onuclides i n f oodstu ff medi a 
at t = 3 .OOOE+02 yea.rs• 

Drinking Non l eafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetabl e Vegeta.ble Meat Milk 

Radio- ~ ~ ~ AK i Ji K ii i:i. li SK ~ ii ii iii iii ii ii ii ii ~ ~ ~ 
Nuclide pC i / L pCi / kg pCi / kg pCi / kg pCi/kg pCi/kg pCi/L pCi /kg pCi / kg 

)\)\iiJ(AAA ~=JU\JlJU\J\J\XJ\==li••······~=== Cl - 36 0. OOO E+O O O. OOO E+ OO O. OOOE+OO O. OOOE +OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OO OE+OO O. OOOE+OO 
fff ffft fffttfiiff iififtifif ttfiiffftf ffffttftft tltttftftt tttttttttt t tttttt ttt fftftf f tf f f ff ftftftf 
• concent rations are at con sumption time and i nc l ude radi oact i ve d ecay and i n growth durin g s t orage time. 

Fo r lives tock f o dder, con sumption time is t minus meat o r milk s t or age t ime. 

Concent r a t ions i n t he media occurring i n pathways that are suppressed are calcula t e d using the cur rent i nput parameters, 
i . e. using parameters appearin g in the input screen when the pa thwa ys are ac t ive. 

Rev. 0 

Attachment ___ ...,2=---- Sheet No.§_ of lQ 
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ATTACHMENT2 

lRESRAD, Ve r sion 6.5 T« Limit= 180 days 06/10/2013 07:14 Page 
Concent 118-N-l Selenium Groundwater and River Protecti on Evaluation 
File : C: \ RESRAD_FAMILY\RESRAD \6. S\USERFILES\118-N-l_ SELENIUM. RAD 

Concentration of radionuclides in environmental media 
at t = S. 910E+02 years 

Contaminat- Surface Air Par- Well Surface 
ted Zone Soil.. ticulate Water Water 

Radio- ==Ji..ll>JU\JUi..llJUIJU\J',J\JWl\JUUU\JUIJSJUI 
Nuclide pC'i/g pCi/g pCi/m• • 3 pCi/ L pCi/L 
M.5JUU!J( l\lWJU\.li.l\JU AllJWUiJWU( iUUW\.lUvJU\ JUli\JUWWIA l\JUUU\JUIJSJUI 
Cl-36 3. 446E-03 0. 000E+00 0. 000E+00 9. 030E+00 2. 326E-01 
ftfftf f fffffffftf ftftffffff ffftffffff tfffffffff 1fff1f1f1f 
"The Surface Soil is the top layer of soil within t he user specified mixin9 zone/depth. 

Rev. 0 

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

Radio
Nuclide 
)U()i.)U\)(.I( 

Cl-36 
ftfffff 

Concen tration o f radionuclides in foodstuff media 
at t = 5.910E+02 years • 

Drinking Non leafy Leafy Fodder Fodder Heat Milk Fi sh Crustacea 
Water Vegetable Vegetable Meat Milk 
~ ~ ~ ~ A ii ii. iii. Ii Ii KKK ~ ~ ~ ~ K ! .Ii. K KI K JS.~ 

pCi / L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 
~ AllJWUiJWU( ~ ~ }\KKK KKK KKK AK K iti. K ti l K 5. ~ ~ ~ 

9. 030E+OO 8. 959E+Ol 1 . 710E•02 9. 9008+01 9. 895E+01 4 .310E+02 l .377E+02 2. 327E• 02 4 . 421E+Ol 
ffffffffff f1ff1f1f1f 1ff1f1ff1f 1ff1ffff1f ftfftfftff fff!tfffff 1f1ff1ffff Utftffftf f1f1ff1f1f 

• concentrations are at conswnption time and include radioactive decay and ingrowth du.ring storage time. 
For livestock f odder, consumption time is t minus meat or milk storage time. 

Concentr ations in the media occurring in pat.bways that are s uppressed are calculated using the current input parameters . 
i . e. using parameters appearing in the input screen when the pathways are active. 

Attachment 2 
Originator: S. W. Clark 

Chk'd By M. W. Perrott 
Cale. No. 0100N-CA-V0225 
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Sheet No. 9 of 1 o 
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Date 6/10/2013 
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ATTACHME T2 

lRESRAD, Version 6.5 T« Limit = 180 days 06/10/2013 07:14 Page 10 
Concent : 118 - N- 1 Se lenium Groundwater and River Protection Evaluat ion 
File : C: \ RESRAD_FAHILY \ RESRAD\ 6. 5 \ USERPILES\118- N- l_SELENIUM.RAD 

Concentracion of radionuclide& in environmenc:al media 
at t = 1.000E+ 0J years 

Contaminat- Surface Air Par- Well Surface 
ted Zone Soil ,. ticulate Water Water 

Radio- ~ ~ ~ ~ litiliKKliKKtiti 
Nuclide pCi/g pCi/g pCi/m*•3 pCi/L pCi/ L 
~ ~ ~ ~ ~ ti Ii K K Ii Ii Ii K ti ~ 
Cl - 36 6. 373E-05 0. OOO E+ OO O. OOOE +OO 1. 670E-Ol 4. 303E-03 
ttftttt tttttttttt tttttttttt tttttttttt tffffftttt ttttttfttt 
• The Surface Soil is the cop layer of soil within the user specified mixing zone / depth. 

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

Concentration of radionu clides in foodstuff media 
at t = 1.000E+03 years* 

Drinki ng Non leafy Leafy Pedder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- jiii.ti.ii.U,i.KU li.!iAlii:i.i:iUi:iii. ~ ~ UKlliUU~ lili:ti.U,itiii.ti._. ~ ~ KKtiKKtiKliti~ 
Nuclide pCi / L pCi / kg pCi / kg pCi / kg pCi / kg pCi /kq pCi / L pCi / kg pCi/kg 
~ ~ ~ K ti i KKK Ki K ~ ~ ~ ~ ~ ~ ~KKK ti KKK K K 
Cl-36 1. 6?08-01 1. 6S?E+OO 3 .164E+OO l. 831E+OO 1. 830E+00 7. 972 E+00 2 . 54/ E+OO 4.303E+OO 8.177E- 01 
tffttft fttftt tttt ttttfttfft tftttttttt tttttttttt tltftttfff fiittttfft ftttfttttt tftttttttt tttttttttt 
*Concentrations are at consumption time and i n c lude r adi oactive decay and ingrowth during storage time. 
For lives tock fodder, consumpt ion time is t minus meat or milk storage time . 

Concent rations i n the media occurri n g in pathways that are suppressed are calculated using the current input parameters, 
i.e . using pa.rameters appearing in the input screen when the pathways are active . 

Rev. 0 
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CALCULATION COVER SHEET 

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

Area: 100-N 

Discipline: Environmental *Calculation No: 0100N-CA-V0226 

Subject: 118-N-1 RESRAD Cale Brief for Radionuclide Contamination 

Computer Program: RESRAD ----------- Program No: Version 6.5 

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

Committed Calculation [8J 

0 
Cover - I pg 
Summary - 4 pg 
Attm. I - 30 pg 
Attm. 2 - 19 pg 
Total - 54 a es 

WCH-DE-01 8 (05/08/2007) 

Preliminary D , Superseded D Voided • 

H. M. Sulloway T. Q. Howell 

SUMMARY OF REVISION 

*Obtain Cale. No. from Document Control and Form from Intranet 
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Washin ton Closure Hanford CALCULATION SHEET 
Ori inator: S. W. Clark Date: 6/10/13 Cale. No.: Rev.: 0 

Pro·ect: Job No: 14655 Checked: M. W. Perrott Date: 6/10/13 
Sub·ect: Sheet No. 1 of 4 

1 PURPOSE: 
2 
3 Predict the groundwater concentrations of radionuclides over a period of 1,000 years based on 
4 the maximum activities of radionuclides from the test pit within the excavation of the 118-N-1 
5 waste site. 
6 
7 GIVEN/REFERENCES: 
8 
9 1) Soil samples were collected from a test pit at the bottom of the excavation in the 118-N-1 

10 waste site. Soil analyses of several radionuclides exceeded remedial action goals (RAGs) for 
11 protection of groundwater and were subsequently evaluated by site-specific RESidual 
12 RADioactivity (RESRAD) modeling as described in Appendix C of the Remedial Design 
13 Report/Remedial Action Work Plan for the I OO-N Area (RDRIRA WP) (DOE-RL 2006). 
14 Site-specific RESRAD evaluations were performed to predict the radionuclide concentrations 
15 in groundwater due to the activities of radionuclides in the soil as reported in Table 1. 
16 2) The radionuclide activity data was obtained from the "118-N-1 Waste Site Cleanup 
17 Verification 95% UCL Calculations" (WCH 2013). 
18 
19 
20 SOLUTION: 
21 
22 1) As discussed in Sections 3.6.8 and 3.6.9 of the RDR/RA WP (DOE-RL 2006), the residual 
23 concentrations of radionuclides in the soil are compared to the soil remedial action goals 
24 (RAGs) for protection of groundwater as summarized in Table 2-1 of the RDR/RA WP. The 
25 groundwater protection RAGs are attained if the residual concentrations of radionuclides in 
26 soil are less than the RAGs in Table 2-1. If this is not the case, a more detailed assessment 
27 using RESRAD or other appropriate methods is used to assess the potential of residual site 
28 soil contaminants to impact groundwater. If this more detailed assessment indicates that the 
29 residual contamination in the site soils will not impact groundwater at concentrations above 
30 groundwater cleanup levels, then the groundwater protection RAGs have been attained. 
31 2) A RESRAD run was performed for the 118-N-1 maximum radionuclide analyses of soil from 
32 the excavation floor (WCH 2013). Table 1 summarizes the analytical data used for the 
33 RESRAD runs. Table 2 shows the thickness of the soil horizons and other parameters used 
34 in the RESRAD calculations. The area of the 118-N-1 waste site is 1,165.6 m2

. Input 
35 parameters for the RESRAD evaluation are also shown in the "Summary" section of the 
36 RESRAD "Mixture Sums and Single Radionuclide Guidelines" printout in Attachment 1 to 
37 this Calculation Summary. 
38 
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Washin ton Closure Hanford CALCULATION SHEET 
Ori inator: S. W. Clark C:::...- Date: 6/10/13 Cale. No.: Rev.: 0 

Pro 'ect: 100-N Area Field Remediation Job No: 14655 Checked: Date: 6/10/ 13 
Sub·ect: 11 8-N-1 RESRAD Cale Brief for Radionuclide Contamination Sheet No. 2 of 4 

1 
2 

3 

Table 1. Comparison of Test Pit Sample Results to Action Levels for the 
118-N-1 Waste Site Excavation. 

Test Pit Sample 
Soil RAGs 

Radionuclide 
Protective of Radionuclides Result, 

Groundwater, 
Kd Value, 

(pCi/g) 
(pCi/g) (mL/g) 

Americium-241 448 NA 200 

Carbon-14 0.363 NA 200 

Cesium-137 2,250 1,465 50 

Cobalt-60 81.6 13,900 50 

Europium-154 28 .8 NA 200 

Europium-155 2.92 NA 200 

Nickel-63 58.7 NA 30 

Plutonium-238 2.50 NA 200 

Plutonium-239/240 28.8 27.6 200 

Strontium-90 970 27.6 15 

Tritium 0.223 12.6 0 

Urani um-23 3/234 0 .307 (<BG) 1.1 2 

Uranium-238 0.279 (<BG) 1.1 2 
BG = Hanford Site Background 
Kd = Distribution Coefficient from Table 2-1 of the RDR/RAWP (DOE-RL 2006) 
NA= Not Available 
RA Gs= Remedial Action Goals from Table 2- 1 of the RDR/RA WP (DOE-RL 2006) 

Table 2. 118-N-1 Site-Specific Parameters for RESRAD Modeling 
Parameter Units 118-N-1 Waste Site 

Contaminated 'Zone Dimensions 

Cover Depth m 9.5 

Area of Contaminated Zone (CZ) m2 1,165.6 

Length Parallel to Aquifer Flow m 18 

Thickness of Vadose Zone Horizons 

Thickness: Contaminated Zone m l 

Thickness: Uncontaminated Unsaturated Zone m 9 

4 3) The year where the peak dose (or concentration) occurs from each individual radionuclide 
5 COPC and layer is determined by a preliminary run. This year is then added for all horizons 
6 for the final RESRAD runs. Tritium is the only radionuclide predicted to reach groundwater 
7 within 1,000 years. The peak tritium groundwater concentration is predicted to occur at year 
8 14.92 for the 118-N- l waste site. This year was included for the final RESRAD run. 
9 

10 
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Washinaton Closure Hanford CALCULATION SHEET 
Originator: S. W. Clark J£'V'<=... I Date: I 6/10/13 I Cale. No.: I 0I00N-CA-V0226 /7 Rev.: I 0 

Project: 100-N Area Field Remediation I Job No: I 14655 I Checked: I M. W. Perrott,~A',. K./ Date: I 6/10/13 
Subiect: 118-N-1 RESRAD Cale Brief for Radionuclide Contamination ,! Sheet No. 3 of 4 

1 l\1ETHODOLOGY: 
2 
3 1) Using the methodology described in Appendix C of the RDR/RA WP (DOE-RL 2006), 
4 RESRAD modeling was used to determine if the residual soil concentration of tritium is 
5 protective of groundwater. A run of RESRAD version 6.5 (ANL 2009) was completed using 
6 the test pit tritium soil concentration (Table 1). RESRAD numerical output reports of 
7 predicted tritium concentrations in soil and groundwater are presented in Attachment 2 to this 
8 calculation. 
9 

10 RESULTS: 
11 
12 1) Groundwater Protection for Tritium 
13 The tritium concentrations in groundwater at different time intervals for up to 1,000 years were 
14 calculated by the RESRAD model. RESRAD output is presented in Attachment 2 and 
15 summarized in Table 3. Tritium is predicted to reach groundwater within the 1,000 years of the 
16 RESRAD model evaluation and is predicted to peak at year 14.92 at the maximum groundwater 
17 concentration shown in Table 3 (32.7 pCi/L for tritium), which is less than the groundwater RAG 
18 of 20,000 pCi/L for tritium from Table B-6 of Appendix B of the RDR/RA WP (DOE-RL 2006). 
19 

Table 3. Predicted Groundwater (Well Water/Drinking Water) Concentrations from 
the 118-N-l Waste Site 

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

0 I 1 I 10 I 14.92 I 30 I 100 I 300 I 1000 
pCi/L 

Tritium 0 I 0 I 0 I 32.7 I 0.021 I 0 I 0 I 0 20,000 · 

• Based on the maximum contaminant level (MCL) for tritium from 40 CFR 141 , as discussed in Appendix B, Table B-6, 
of the I 00-N Area RDR/RA WP (DOE-RL 2006). 

20 
21 2) Columbia River Protection 
22 Radionuclide RA Gs for protection of groundwater reported in Table B-6 of the RDR/RA WP 
23 (DOE-RL 2006) are also protective of the Columbia River. Therefore, all radionuclides meeting 
24 groundwater protection RAGs will also be protective of the river. 
25 
26 
27 CONCLUSIONS: 
28 
29 • Tritium is the only radionuclide predicted to contribute a direct exposure dose or to reach 
30 groundwater within 1,000 years. 
31 
32 • Maximum tritium concentrations in the soil at the 118-N-l waste site are predicted to be 
33 protective of groundwater and the Columbia River for 1,000 years. 
34 
35 • Tritium concentrations in groundwater are predicted to peak at year 14.92 at a maximum 
36 concentration of 32.7 pCi/L. The preructed maximum groundwater concentration is less than 
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1 the groundwater cleanup RAG of 20,000 pCi/L for tritium from Table B-6 of Appendix B of 
2 the RDR/RA WP (DOE-RL 2006). 
3 
4 
5 REFERENCES: 
6 
7 40 CFR 141, "Federal Safe Drinking Water Act," Code of Federal Regulations, as amended. 
8 
9 ANL, 2009, RESRAD for Windows, Version 6.5, Argonne National Laboratory, Environmental 

10 Assessment Division, Argonne, Illinois,< http://www.ead.anl.gov/resrad >. 
11 
12 DOE-RL, 2006, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, 
13 DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland Operations Office, 
14 Richland, Washington. 
15 
16 EPA, 1996, Soil Screening Guidance: User's Guide OSWER 9355.4-23, July 1996, U.S. 
17 Environmental Protection Agency, Washington, D.C. 
18 
19 WAC 173-340, "Model Toxics Control Act -- Cleanup," Washington Administrative Code, 
20 January 1996. 
21 
22 WCH 2013, "118-N-1 Waste Sites Cleanup Verification 95% UCL Calculations," Cale. No. 
23 0100N-CA-V0222, Washington Closure Hanford, Richland, Washington. 
24 
25 
26 ATTACHMENTS: 
27 
28 l. RESRAD Output: 118-N-1 Radionuclide Dose and Groundwater Protection Evaluation-
29 Mixture Sums and Single Radionuclide Guidelines (30 pages). 
30 2. RESRAD Output: 118-N-1 Radionuclide Dose and Groundwater Protection Evaluation -
31 Concentration of Radionuclides, (19 pages). 
32 
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ATTACHMENT 1 

lRESRAD, Version 6.5 T• Limit = 180 days 06/10/2013 07 :23 Page 
Surrmary 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
File : C: \RESRAO_FAMILY \RESRAD\ 6. 5 \ USERFILES\118-N-l_SR-90. RAD 

Table of Contents 
~liKU,Ui,lUiliKKK KKUi 

Part I : Mixture Sums and Sinqle Radionuclide Guidelines 
ttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

Dose Conversion Factor (and Related) Parameter Sumnary ... 
Site-Specific Parameter Summary . ... . . 
Sunmary of Pathway Selections .. 
Contaminated Zone and Total Dose Surrmary 
Total Dose Components 

Ti.me O. OOOE+OO 
Time = l. 000E+00 
Time = 3. OOOE+OO 
T ime = 1. 000E+0l 
Time= l.429E+0l 
Time = 3. 000E+0l 
Time = 1 . 000E+02 
Time = 3. 000E+02 
Time = 1. 000E+03 

Dose/Source Ratios Surrmed over All Pathways 
Single Radionuclide Soil Guidelines 
Dose Per Nuclide Sumned Over All Pathways 
Soil Concentration Per Nuclide 

2 
8 

15 
16 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site 

Rev. 0 

A-68 



Attachment to Waste Site Reclassification Form 2013 -076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Vers i on 6. 5 Tc: Limit = 18 0 d ays 06/10/2013 07, 23 Page 

Swrrnary 118- N-l Radionuclide Dose and Groundwater Protect.ion Evaluation 
File ' C: \RESRAD_ FAMILY\RESRAD\6. 5 \USERF ILES \118-N-l_SR-90. RAD 

Dose Conversion Factor {and Related) Parameter Swrmary 
Dose Library: PGR 12 &. PGR 11 

0 ' Current ' Base ' Parameter 
Menu ' Parameter Value# ' Case• Name 

A- 1 ' OCF 'S for external ground radiation, (mrem/yr) / (pCi / g) 
A- 1 ' Ac-225 (Source: FGR 12) ' 6 . 3718 -02 , 6 . 371 E-02 , DCFl ( 1 ) 
A- 1 ' Ac-227 (Source: FGR 12) , 4 . 9518-04 4 . 951E-04 ' DCF l( 2) 
A- 1 Am- 241 (Sou rce: FGR 12) , 4 . 372 E-02 , 4 .372E - 02 DCFl ( 3) 
A- 1 ' At-2 17 (Source: FGR 12) , 1 773E-03 , 1 . 773E- 03 , 

DCPl I 4 ) 
A- 1 At - 218 (Sou rce: FGR 12) , 

5 847E-03 ' 5.847E-03 , DCFl I 5 ) 
A- 1 , Ba - 137m (Source: FGR 12) , 3 . 606E+00 ' 3. 6068+00 , DCFl I 6) 
A- 1 Bi-2 10 (Source: FGR 12 ) 3 . 606E-03 ' 3. 606E- 03 , DCFl I 7) 
A- 1 Bi-211 (Sou rce: FGR 12) , 2 . 559E-01 , 2. 559E - Ol , DCFl I 8) 
A- 1 , Bi - 213 (Source : FGR 12) , 7 . 660E-0 1 ' 7 . 660E-01 , DCFl( 9) 
A- 1 , Bi-21 4 (Source: FGR 1 2) , 9 808E+00 ' 9 . 808E+00 ' DCP l I 10 ) 
A- 1 , C- 1 4 (Source: FGR 12 ) , 1 345E-05 ' 1 3 45E-05 , DCFl I 11) 

A-1 Co- 60 (Source: FGR 1 2 l , 1. 622E+O l ' 1 . 622 E+Ol DCF l ( 1 2 ) 
A- 1 , Cs-137 (Source : FGR 12) , 7 . S l OE- 04 ' 7 . 510E-04 ' DCFl { 13) 
A-1 , Eu-154 (Source: FGR 12) , 7. 678E+O O ' 7. 678E+OO , OCFl I 14) 
A- 1 Eu -155 (Source: FGR 1 2) , 1. 822E-01 1. 822E-01 , DCF l ( 1 5 ) 
A- 1 , Fr-221 (Source: FGR 1 2) , 1. 536E- 01 ' 1. 536E-01 , DCFl ( 1 6 ) 
A- 1 , Fr -2 23 (Source: FGR 1 2 } 1 980E-01 ' 1 980£-01 , DCFl ( 1 7) 
A- 1 , H-3 (Sourc e: FGR 1 2) , 0 OOO E+OO ' 0. OOO E+OO , OCFl{ 18) 
A- 1 , Ni -6 3 {Source: FGR 1 2 ) , 0 OOOE+OO ' 0 OOOE+OO ' DCF l( 1 9) 
A- 1 Np-2 37 {Source: FGR 1 2 ) , 7 790E-02 ' 7 790£-02 , OCFl ( 20) 
A- 1 , Pa-2 3 1 (Source: FGR 1 2) , 1 . 906E-01 ' 9068- 01 ' DCFl I 21) 
A- 1 , Pa-233 (Source: FGR 1 2) , 1 . 0208+00 ' 02 0E+OO , OCFl ( 22) 
A-1 , Pb-209 (Source: FGR 1 2) , 7. 734E-04 ' 7 734 8 - 04 , DCFl ( 23 ) 
A- 1 Pb- 210 {Source: FGR 12) , 2 . 44 7E -03 , 2. 44 7E-03 ' DCFl( 2 4) 
A-1 , Pb-2 11 (Source: FGR 12) ' 3. 06 4E-01 ' 3 . 06 4E-01 ' DCFl l 25 ) 
A-1 , Pb-2 1 4 (Source: FGR 12) , 1 341E+OO , 1 . 341E+OO , DCF l I 26 ) 
A-1 , Po-2 1 0 (Source: FGR 12) , 5 231E-05 , 

5 23 1E-05 OCFl ( 27) 
A-1 Po-211 {Source: FGR 12) , 4 . 7648-02 4 764E-02 ' DCFl( 28 ) 
A-1 Po -21 3 {Source: FGR 12) , 0 OOOE+OO , 0 OOO E+ OO ' DCFll 29) 
A-1 , Po-214 (Source: FGR 12) , 5. 13 8E-04 , 5. 138E-04 ' OCFl I 30 ) 
A-1 Po-215 (Source : FGR 12 I . 1. 016E-03 , 1 0 16E-03 , DCFl ( 31 ) 
A-1 ' Po - 2 1 8 (Source: FGR 12) ' 5. 642E-05 5 642E-0 5 , OCFl ( 32) 
A- 1 , PU - 238 (Source: FGR 12) ' 1. 513E-04 , 1 . 5138-04 , DCFl ( 33 l 
A- 1 , Pu-239 (Source: FGR 12) ' 2. 952E-04 2. 952 E-04 , OCFl I 34) 
A-1 , Ra-223 (Source : FGR 12) , 6. 034E-O l , 6.034E-01 , DCFl( 35) 
A- 1 , Ra-225 (Source: FGR 12) ' 1. 1 02E-02 , 1 . 102E-02 DCFl ( 36) 
A- 1 Ra-226 (Source : FGR 12) ' 3 . 1 76 E-02 , 3 . 17 6E- 02 , DCF l ( 37) 
A- 1 ' Rn-219 (Source: FGR 12) , 

3 . 083E-01 , 3. 0838 -01 , DCFl ( 38) 
A-1 Rn-222 (Source: FGR 12) , 2 354E-03 , 2. 35 4E- 03 , OC:Fl( 39) 
A-1 ' Sr-9 0 (Source: FGR 12) , 7. 0 43E-0 4 , 7. 043E- 04 , DCFl( 40) 
A- 1 ' Th-227 (Source: FGR 12) , 5. 212E- 0 1 ' 5 . 2 1 2E- 01 ' DCFl I 41) 
A-1 Th-229 (Source: FGR 12) , 3. 213 E-01 3. 2 1 38-01 OCFl( 42) 
A-1 Th-230 (Source : FGR 12) , 1. 2098 - 03 ' 1. 209E-03 , OCFl { 43) 
A- 1 ' Th- 231 (So urce: FGR 12) 3. 643E-02 ' 3. 643E-02 ' DCFl ( 44 ) 
A- 1 T l - 207 (Source: FGR 12) ' 1 98 0E-02 , 1. 980E-02 DCFl( 4 5) 
A- 1 , Tl - 2 0 9 (Source: FGR 12) 1 293E+Ol ' 1 293 E+Ol ' DCFl( 46) 
A- 1 , Tl -210 (Source: no data) ' 0 OOO E+ OO '-2. OOO E+ OO ' DCFl( 47) 
A- 1 , U-233 (Source : FGR 12) 1 397E-03 1 39 7E- 03 ' DCFl( 48) 
A- 1 , IJ-23 4 (Source: FGR 1 2) ' 4 017E-04 ' 4 . 017E-04 ' OC'Fl{ 49) 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 1 

lRESRAD, Version 6 . 5 T« Li mit= 180 days 06/10 / 2013 07 :23 Page 
Swmiary 118 - N-l Radionuclide Dos e and Groundwater Protection Evaluation 
File C: \RESRAD_FAMILY\RESAAD\6. 5\USERFILES\118 - N-l_SR- 90 .RAD 

Dose Conversion Factor (and Related) Parameter Swmnary {continued) 
Dose Library: FGR 12 & PGR 11 

Menu 

A- 1 , U-235 
A- 1 ' Y- 90 

(Source: FGR 12) 
(Source: FGR 12) 

Parameter 

B- 1 Dose conversion fact ors for inhalation, 
B-1 Ac- 227+0 
B-1 ' Am-241 
B-1 ' C- 1 4 (p l (Class: ORGANIC) 
B-1 C- 1 4 (g ) (Class: CO2) 
B-1 ' Co-60 
B-1 ' Cs-137+O 
B-1 ' Eu-154 
B-1 ' Eu-155 
B-1 ' H-3 
B-1 ' Ni-63 
B-1 ' Np-237+O 
B-1 ' Pa-231 
B-1 ' Pb-2 l0+D 
B-1 ' Pu - 238 
B-1 ' Pu-239 
B-1 Ra-226+D 
B-1 ' Sr-90+O 
B-1 ' Th-229+O 
B-1 ' Th-230 
B-1 ' U-233 
B-1 ' U-234 
B-1 ' U-235+O 

D-1 ' Dose conversion f actors for ingestion, 
D- 1 ' Ac-227+D 
D-1 ' Am-241 
D- 1 ' C- 14 
D-1 ' Co - 60 
D- 1 ' Cs- 1 37+D 
D- 1 Eu-154 
D- 1 ' Eu-155 
D- 1 H-3 
D- 1 ' Ni - 63 
D- 1 ' Np - 237+O 
D- 1 ' Pa-231 
D- 1 ' Pb- 210+O 
D- 1 ' Pu-238 
D- 1 ' Pu-239 
D- 1 ' Ra - 226+O 
0 - 1 ' Sr-90+D 
D-1 ' Th- 229+O 
D- 1 ' Th- 230 
D- 1 ' U-233 
D-1 ' U-234 
D- 1 ' U-235+O 

1 Current , Base , Parameter 
Value# > Case* Name 

' 7. 211E-01 , . 211E- 01 > DCFl ( SO) 
2. 391E-02 , 391E-02 J DCFl ( 51) 

mrern/ pCi: 

' 6. ?24E+OO 6. 7 00E+00 DCF2 ( 11 

' 4 . 440E- 01 ' . 440E-01 ' DCF2 ( 2 I 

' 2. 090E- 06 . 090E-06 ' DCF2 ( 3) 

' 2 . 350E-08 . 350E-08 ' Cl4GinhDCF 

' 2 . 190E- 04 ' 2 .190E-04 ' DCF2( 41 

' 3 .190E- 05 ' 3 . 1 90E- 05 ' DCF2 ( 5) 

' 2. 860E-04 ' 2 . 860E-04 ' DCF2 ( 6) 

' 4. 140E- 05 ' 4. l40E-05 ' DCF2 ( 7) 

' 6. 400E-08 ' 6. 400E-08 DCF2 ( 8) 
6.290E-06 6 290E-06 ' DCF2 I 9) 

' 5 . 400E-0 1 ' 5 400E-01 ' DCF2 ( 10) 

' l.280E+0O ' 1 280E+00 DCF2 ( 11) 

' 2 . 320E-0 2 1 360E-02 DCF2 ( 12) 

' 3 . 920E- 01 ' 3 920E- 01 ' OCF2 ( 13) 

' 4. 290E-01 4. 290E-01 ' DCF2 ( 15) 

' 8. 59 4E-03 8 . 580E-03 ' OCF2 ( 16) 

' I. 308E-03 ' l . 300E-03 ' OCF2 ( 17) 

' 2 . 169E+0O 2 . lS0E+00 DCF2 ( 18) 

' 3. 260E-01 ' 3.260E- 01 ' DCF2 ( 19) 
1. 350E-01 ' 1 . 350E-01 ' DCF2 ( 20) 

' 1. 320E-01 1. 320E-0l ' DCF2 ( 21) 

' 1. 230E- 01 ' 1. 230E- 01 ' DCF2 ( 22 I 

rnrem/pCi: 

' 1. 480E- 02 1 410E-02 ' DCF3 ( 11 

' l . 640E- 03 ' 3 640E- 03 ' OCF3 ( 2) 

' 2 . 090E-06 ' 2 090E- 06 DCP3 ( 3) 

' 2. 690E- 05 ' 2 690E-05 ' OC F3 ( 41 

' 5 . O00E-05 ' 5 000E-05 ' DCF3 ( 5) 

' 9 . 550E-06 9. 550E-06 DCF3 ( 6 ) 

' l. 530E-06 ' 1. 530E-06 ' DCF3 ( 7) 

' 6. 400E-08 ' 6 40 0E- 08 ' DC F3 ( 8) 

' 5. 770E-07 ' 5 77 0E-07 ' DCF3 ( 9) 

' 4 . 444E-03 ' 4 . 440E- 03 ' DCF3 ( 10) 

' 1. 060E-02 ' 1 06 0E-02 ' DCF3 ( 11) 
7. 276E-03 ' 5 3 70E- 03 ' DCF) ( 1 2 ) 

' l . 200E-03 ' 3 . 200E- 03 DCF3 ( 13) 

' ) . 540E-03 ' 3 . 540E-03 ' DCF3 ( 15) 

' 1 . 321E-03 ' 1. 320E-0) ' DCF3 ( 16) 

' 1. 528E-04 ' 1 420E- 04 ' DCFJ ( 17) 

' 4. 0278-03 ' 3 . 530E-0) ' DCF3 ( 1 8) 

' S.480E-04 ' 5 4 B0E-04 ' DCF3 ( 19) 

' 2. 8908-04 ' 2. 890E-0 4 ' DCF3 ( 20) 

' 2. 830E-0 4 8)0E- 0 4 ' DCF3 ( 21) 

' 2. 6738- 04 ' 660E- 0 4 DCF) ( 22) 
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Attachment to Waste Site Rec lassification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limit = 180 days 06/10/2013 07:23 Page 
Summary 118- N- l Radionuclide Dose and Groundwater Pro tection Evaluation 
File C: \RESRAD_FAMILY \ RESRAD \ 6. 5 \ USERFILES \ 118 - N- l_SR- 90. RAD 

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

Menu , Parameter 

D-34 , Food transfer factors : 
D-34 , Ac- 227+D plant / soil concentration ratio, dimensionless 
0 - 34 , Ac - 227+0 beef/livestock-intake ratio, (pCi / kg) / (pCi/d) 
D-34 Ac-227+0 milk/livestock-intake ratio, (pCi/ L) / (pCi/ d) 
0-34 l 

D-34 J Am-241 
D-34 > Am-241 
D-34 ' Am-241 
D-34 , 
D-34 1 C-14 
D-34 ' C-14 
D-34 J C-14 
D-34 ' 
D-34 1 Co-60 
D-34 1 Co-6 0 
0-34 , Co-60 
D-34 ' 
D-34 ' Cs-137+0 
D-34 > Cs-13 7+0 
n-34 , cs -137+D 
D- 34 1 

D-34 1 Eu-154 
D-34 1 Eu-154 
D-34 l Eu-154 
D-34 1 

D- 3 4 1 Eu-155 
D-3 4 l Eu-155 
D-3 4 1 Eu-155 
D- 34 
D- 34 1 H- 3 
0-34 , H-3 
D- 34 > H-3 
D- 34 > 

D- 34. Ni - 63 
D- 34 > Ni-63 
0-34 > Ni-63 
D- 34 , 
D-34 Np-237+0 
D-34 l Np-237+0 
D-34 Np-237+0 
D-34 ' 
D-34 ' Pa-231 
D- 34 Pa-231 
D-34 > Pa-231 
D-34 ' 
D- 34 ' Pb-210+D 
D-34 ' Pb-210+0 
D-34 > Pb-210+0 
D-34 

plant/soi l concentration ratio, dimensionless 
beef / livestock-intake ratio, {pCi / kg)/ (pCi/d) 
milk/livestock-intake ratio, (pCi / Ll / (pCi/d) 

p l ant /soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi(kg ) / (pCi/d) 
milk/ livestock-intake ratio, (pCi/L) / (pCi/d) 

plant/soil concentration ratio, d imensionless 
beef/livestock-intake ratio, (pCi / kg)I (pC: i /d) 
milk/livestock-intake ratio, (pCi / L) / (pCi /d ) 

plant/soil concentration ratio, dimensiOn l ess 
beef / livestock- i ntake ratio, (pCi/kg ) / (pCi/d) 
milk/livestock-intake ratio, (pCi/L) / (pCi /d) 

plant/soil concentrat i on ratio, d i mension l ess 
beef/livestock-intake ratio, (pCi/kgJ / lpCi/d) 
milk/ l ivestock- intake ratio, (pCi/L) / (pCi/dl 

plant/ soil concentration ratio, dimensionless 
beef/lives t ock-intake ratio, (pCi / k g)I (pCi/d) 
milk/livest.eek-intake ratio, {pCi / LI / (pCi/d) 

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

p l ant/soil concent rat ion ratio, dimensionless 
beef/livestock-intake ratio, (pCi / k q ) / (pCi/d) 
milk / livestock- intake ratio, (pCi / L) / (pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/ kg)/ (pCi/dJ 
milk / livestock-intake ratio, {pCi / L) / (pCi/d) 

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

plant/ soil concentration ratio, dimens ionless 
beef/livestock-intake ratio, {pCi / kg ) / (pCi/d) 
milk/livestock-int.ake ratio, (pCi / L) / (pCi/d) 

' Current 
Va l ue# 

' 2 SOOE-03 

' 2 OOOE-05 
2. OOOE-05 

' 1. OOOE- 03 

' 5 . OOOE-05 
2. OOOE- 06 

5. SOOE+OO 
3 . lOOE-02 
1. 200E-02 

' 8 OOOE-02 
2 . OOOE- 02 
2 . OOO E-03 

• . OOOE-02 

' 3 . OOOE-02 
8 OOOE-03 

2. SOOE-03 
2 .OOOE-03 
5 . OOOE-05 

' 2 . SOOE-03 
2 . OOOE-03 

' 5. OOOE-05 

' 4. 800E+OO 
1 . 200E-02 

' l. OOOE-02 

' 5 OOOE-02 

' 5 OOOE-03 

' 2 . OOOE-02 

' 2. OOOE-02 

' 1 . OOOE-03 

' 5 OOOE-06 

' l. OOOE-02 

' S. OOOE-03 

' 5. OOOE-06 

' 1 . OOO E-02 

' 8 OOOE-04 

' 3. OOOE- 04 

' Base ' Parameter 

' Case"' Name 

' 2. SOOE-03 ' RTF( 1 , 11 

' 2 OOOE-05 ' RTF( 1. 21 
2. OOO E-05 RTF( 1 . 31 

' 1 . OOOE-03 ' RTF( 2, 11 
5. OOO E-05 ' RTF( 2. 21 

' 2. OOOE-06 ' RTF( 2, 31 

' S. SOOE+OO ' RTF( 3 .11 

' 3. lOOE-02 ' RTF( 3. 21 

' 1 200E-02 ' RTF( 3, 31 

' 8 OOO E-02 ' RTF( 4 .11 

' 2 . OOO E-02 ' RTF( 4 . 21 
2 . OOO E-03 RTF( 4. 31 

' 4. OOOE- 02 ' RTF ( 5, 11 

' 3. OOOE-02 ' RTF( 5, 21 
8 . OOOE- 03 RTF( s, 3 I 

' 2 SOOE-03 ' RTF( 6, 11 

' 2 .OOOE- 03 ' RTF( 6, 21 

' 5 OOOE-05 ' RTF( 6. 31 

' SOOE-03 ' RTF( 7, 11 

' 2. OOOE-03 RTF( 7, 21 

' 5. OOOE-05 ' RTF( 7, 31 

4. 800E+OO ' RTF( 8, 1 1 

' 200 E- 02 ' RTF( 8. 21 

' OOOE-02 RTF ( 8. 31 

' 5. OOOE-02 ' RTF{ 9.11 

' 5 OOOE-03 ' RTF( 9. 21 

' 2 OOOE-02 RTF( 9. 31 

' 2. OOOE-02 ' RTF( 10, 11 

' 1. OOOE-03 RTF( 10. 21 

' 5. OOOE-06 ' RTF( 10, 31 

' l. OOOE-02 ' RTF( 11.11 

' 5 OOOE-03 ' RTF( 11, 2 I 

' 5 OOO E- 06 RTF( 11, 3 I 

' 1. OOO E-02 ' RTF( 12, 1 1 
8. OOO E-0 4 ' RTF( 12, 21 

' 3 . OOO E-0 4 ' RTF( 12. 31 
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Attachment to Waste Site Rec lass ification Form 201 3-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Vers ion 6.5 T« Limit "' 18 0 days 06/10/2013 07:23 Page 
Summary 118 -N-1 Radionuclide Dose and Groundwater Protection Evaluation 
File C: \ RE SRAD_FAM I LY\RESRAD\6. 5 \ USERFILES \ 1 18-N-l_SR-90. RAD 

Dose Conversion Factor (and Related) Parameter Surrmary (continued) 
Dose Library: FGR 12 &. PGR 11 

0 
Menu ' 
D-34 
D-34 ' D- 34 ' 
D-34 ' 
0 - 34 ' 
D-3 4 ' 
D- 3 4 ' 
D-34 ' 
D- 34 ' 
D-34 ' 
D- 34 
D- 34 ' 
D-3 4 ' 
D-34 ' 
D-3 4 ' 
D-3 4 
D-34 ' 
o - 3 4 ' 
D- 34 ' 
D- 34 
D-3 4 ' 
D-34 ' 
D-3 4 
D-34 
D-34 ' 
D-3 4 ' 
D-34 ' 
D-34 ' 
D-3 4 ' 
D-34 ' 
D- 34 ' 
D-3 4 ' 
D-34 
D-34 ' 
D-34 

Pu - 238 
Pu-238 
Pu-238 

Pu-239 
Pu-2 39 
Pu-239 

Ra-226+0 
Ra-226+0 
Ra-226+0 

Sr-90+0 
Sr-90 +O 
Sr-90+0 

Th-229+0 
Th-229+0 
Th-229+0 

Th-230 
Th-230 
Th- 230 

U-233 
U-2 33 
U- 233 

U- 234 
U- 234 
U-234 

U-23 5+0 
U-235 +0 
U-235+0 

Parameter 

plant/soil concentration ratio , dimensionless 
beef/livestock-intake ratio, (pCi/kg) / (pC i /d ) 
milk/ livestock-intake ratio, (pCi/L) / (pCi/d) 

plant/soil concentration ratio , dimensionless 
beef/livestock-intake ratio. {pCi/kg) / (pC i /d) 
mil k / l ivestock- intake ratio, (pCi/ L) / (pCi / d) 

plant/soil concentration ratio, dimensionless 
beef/ l ivestock-intake ratio. (pCi /kg) / (pC i /d) 
milk/livestock-intake ratio, (pCi/ L) / (pCi/d) 

plant/soil concent ration ratio, dimensionless 
beef/ l ivestock-intake ratio, (pCi /kg) / (pCi/d) 
mi lk / livestock-intake ratio . (pCi/L) / (pC i /d) 

plant / soil concentration ratio, dimensionless 
beef/livestock-intake ratio, (pCi/kg) I (pCi/d) 
milk/livestock-intake ratio , (pCi/L) / (pCi/d) 

plant/soil concentration ratio, dimensionless 
beef/livestock-intake ratio , (pCi/kg) / lpCi / d) 
milk/livestock- i ntake ratio , (pCi/L) / (pCi/d) 

p l ant/ soil concentration ratio, dimensionless 
beef / livestock-intake ratio , (pCi/kg) / (pCi / d) 
milk/livestock-int ake ratio, (pCi / L) / (pCi /d) 

plant/soil concentration rat io, dimens ionless 
beef/livestock- int ake r a tio , (pCi / kg) / (pCi/d) 
milk/livestock-intake ratio, (pCi /L) / (pCi/d) 

plant / soil concen tration rat io, dimensionless 
beef/livestock-intake rat i o, (pCi / kg) / (pCi/d ) 
milk/livestock-in t ake ra ti o, (pCi/L) / (pCi/d) 

D-5 > Bioaccumulation factors, fresh water, L/kg: 
o-5 > Ac-227+0 fish 
D-5 ' Ac -2 27 +0 crustacea and mollusks 
D-5 ' 
D- 5 ' Am- 241 fis h 
D- 5 ' Am-2 4 1 c rustacea and mollusks 
D-5 ' D-5 ' C-14 fish 
D-5 ' C- 14 crustacea and mollusks 
D-5 ' 
D- 5 ' Co-60 fish 
D- 5 ' Co-60 crustacea a nd mollusks 
D-5 

' 

' 
' 

' 
' 
' 

' 
' 
' 

' 

' 

' 
' 
' 

' 
' 

' 

' . 
' 
' 

' 
' 

' 
' 

' 

' 
' 

' 

Current ' Base ' Par ameter 
Valuel ' Case• Name 

1. OOOE-03 ' 1. OOO E-03 > RTF ( 13 . 1 1 
1. OOOE-04 ' l . OOO E-04 > RTF( 13, 21 
1. OOOE- 06 ' 1. OOO E- 06 RTP'( 13. 31 

1. OOOE-03 ' 1 . OOO E- 03 , RTF( 15. 1 1 
1 OOO E-04 ' l . OOO E-04 > RTF( 15. 21 
1. OOOE-06 ' 1. OOOE-06 1 RTP( 15. 31 

4. OOO E-02 ' 4. OOOE- 02 1 RTP( 16, 11 
l. OOO E- 03 l . OOOE - 03 , RTF ( 16. 21 
l. OOOE~03 ' l. ODOE-03 , RTF( 16, 31 

3. OOOE-01 ' 3. OOOE-01 ' RTF( 17. 11 
8. OOOE-03 ' 8. OOO E- 03 ' RTF( 17 . 2 1 
2. OOOE-03 ' 2. OOOE-03 ' RTP'{ 17. 3 1 

l. OOOE-03 l.OOOE-03 ' RTP( 18 , 11 
1. OOOE- 04 ' 1 OOO E- 04 ' RTF( 18, 21 
5. OOOE-06 5. OOOE-06 , RTF( 18 . 31 

1. OOOE-03 ' l.OOOE-03 ' RTF( 19 .1 1 
l. OOOE-04 ' 1. OOOE-04 , RTF( 19, 21 
S. OOOE- 06 ' 5. OOOE-06 1 RTP( 19, 31 

2. 500E -03 ' 2. 500E- 03 ' RTP( 20, 11 
3. 400E- 04 ' 3. 400E-04 . RTP( 20, 21 
6. OOOE- 04 ' 6. OOO E-04 ' RTP( 20 . 3 1 

2. 500E-03 ' 2. 500E-03 ' RTP( 21 , 11 
3 . 400E- 04 ' 3 . 400E- 04 ' RTF( 2 1 , 21 
6 OOOE-04 ' 6.000E-04 ' RTP( 21 , 31 

2. SOOE- 03 ' 2 500E-03 ' RTF( 22.11 
3 4 00E-0 4 . 3 . 400E- 04 ' RTF( 22. 21 
6 OOO E-0 4 ' 6 OOO E-04 RTF( 22. 31 

l . SOOE+Ol SOOE+Ol ' BIOFAC( 1 . 11 
1 . OOO E+OJ ' OOOE+03 ' BIOFAC( 1 . 21 

3. OOOE+Ol 3. OOO E+Ol ' BIOFAC ( 2.11 
l . 000E+03 ' 1 . OOOE+03 BIOFAC ( 2. 21 

5 . OOOE+04 5 000E+0 4 ' BIOFAC I 3 , 11 
9 . 100E+03 ' 9. 100E+03 BIOFACI 3 , 21 

3. 000E+02 ' OOOE+02 BIOFAC I 4 . 1 1 
2. 000£ +02 ' 2 . 000E+02 ' BIOFAC( 4, 2) 
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ATTACHMENT 1 

lRESRAD, Version 6.5 Tc Limit= 180 days 06 / 10/2013 07:23 Page 
Slllm\B.ry 118-N-1 Radionucl i de Dose and Groundwater Protection Evaluation 
File C: \RESRAD_FAMILY\RESRAD\6. S\USERFILES\ 118-N-l_SR-90. RAD 

Menu , 

D-5 Cs -137+0 
D-5 ' Cs-137 +0 
0-5• l 

o - 5 Eu-154 
o-5 ' Eu-154 
D-5 
D-5 Eu-155 
D- 5 ' Eu-155 
D-5 ' 
D-5 1 H-3 
D-5 H-3 
D- 5 1 

D-5 ' Ni -63 
D- 5 Ni -6 3 
D-5 
D-5 1 Np-237+0 
D- 5 > Np-237+0 
D-5 
D-5 Pa-231 
D- 5 ' Pa-231 
D-5 ' 
D-5 , Pb-210+0 
D-5 Pb-210+0 
D-5 J 

D-5 > Pu-238 
D-5 Pu-238 
D-5 l 

D-5 ' Pu- 239 
D-5 ' Pu-239 
0 -5 > 

D-5 Ra-226+0 
D-5 ' Ra-226+0 
D-5 ' 
D-5 1 Sr-90+0 
D-5 1 Sr-90+0 

D-5 ' 
D-5 Th- 229+0 
0-5 ' Th-229 +0 
0-5 1 

D-5 1 Th- 230 
D-5 ' Th-230 
D- 5 
D- 5 l U-233 
D-5 1 U-233 
D- 5 
D-5 J U-234 
D-5 U-234 
D-5 

Dose Conversion Factor {and Re lated) Parameter Summary (continued) 
Dose Library: FGR 12 & FGR 11 

Parameter 

fish 
crustacea and mollu sks 

fish 
Crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mol l usks 

fish 
crus tacea and mollusks 

fish 
crus tacea and mollusks 

fish 
c rustacea and mollusks 

fis h 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

fish 
crustacea and mollusks 

' Current ' Base . Parameter 
Value# . Case .. Name 

' 2. 000E+03 ' 2. 000E+03 BI OPAC( 5, l) 

' 1 . 000E+02 1. 000E+02 ' BIOFAC ( s. 2) 

5. 000E+0l 5. 000E+0l BIOFAC ( 6 , l) 

' 1 . 000E+03 l. 000E+03 BIOFAC ( 6, 2) 

' 5 000E+0l . 5. 000E+0 l ' BIOFAC( 7, l) . l 000E•03 1 . 000E+03 ' BIOFAC( 7, 2) . 1 . 000E+00 . 000E• 00 ' BIOFAC( 8, l) 

' 1. 000E+00 . 000E+00 ' BIOFAC( 8, 2) . 1. 000E+02 . 1. 000E+02 BIOFAC( 9, l ) . 1 . 000E•02 . 1. 000E+02 ' BIOFAC ( 9, 2 l 

, 3 000E+0l , 3. 000E+0l ' BIOFAC ( 10, 1) 
, 4. 000E+02 , 4. 000E+02 , BIOFAC ( 10, 2) 

> 1. 000E+0l > 1. 000E+-01 ' BIOFAC ( 11, l) 
1. 1 00E•02 > 1.100E+02 ' BIOFAC ( 11 , 2) 

, 3. 000E•02 1 3. 000E+02 , BIOFAC ( 12, l) 
> l. 000E+-02 , l. 000E+-02 BIOFAC ( 12, 2) 

, 3. 000E+0l 1 3. 000E+-01 ' BIOFAC ( 13, 1) 
, l. 000E+02 1 l. 000E+-02 BIOFAC ( 13 , 2) 

> 3. 000E+0 l > 3 000E+0l BIOFAC ( 15, 11 
> l 000E+02 , l 000E•02 1 BIOFAC ( 15, 2) 

1 5 00 0E+0l > 5 00 0E+0l BIOFAC ( 16, 1) 
, 2 500E+02 , 2. 500E+02 , BIOFAC ( 16, 2) 

000E+0l 6. 000E+0l BI OFAC ( 17. l) . 1. 000E+02 ' 1. 00 0E+02 . BIOFAC ( 17, 2) . 1 . 000E+0 2 ' 1. 000E+02 . BIOFAC ( 18, l l 

' 5. 000E+02 . 5. 000E+02 BIOFAC ( 18, 2) . 1 . 000E+02 ' 1 . 000E+02 ' BIOFAC( 19, l) . 5 . 000E+02 ' 5. 000E+0 2 BIOFAC( 19. 2) 

' 1 . 000E+0l ' . 000E+0l BIOFAC( 20 , l) 
6 . 000E+0l . 000E+0l BIOFAC( 20. 2) 

' l 000E+0l ' 000E+0l ' BIOFAC( 21, l) 

' 6. 000E+0l ' 000E+0l ' BIOFAC ( 21, 2) 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Lim.it= 180 days 06/10/2013 07:23 Page 
Surrrnary 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
File : C: \RESRAD_FAMILY\RESRAD\6. 5\USERFILES\118-N- l_SR- 90. RAD 

Menu , 

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

, Current , Base , Parameter 
Parameter Valuel , Case• Name 

D-5 , U-2354D fish 1. OOOE+Ol 1. OOOE+Ol , BIOFAC ( 22, 1 ) 
D- 5 , U-235-+D , crustacea a n d mollusks , 6.000E+Ol , 6.0DOE+Ol , BIOFAC( 22,2) 
ff ff fl ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff f f ff ff ff ff ff ff ff ff ff! l ff! f ff f ff ff lf ff ff ff f ff fl if f ! ff ff ff ~f ff 
#For OCFl(xxx) only, factors are for infinite depth & area. See ETFG table i n Ground Pathway of Detailed Report. 
•Base Case means Defaul t . Lib w/o Associate Nucl ide contributions. 

Rev. 0 
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Attachment to Waste Site Rec lassification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6. 5 T« Limit = 180 days 06 / 10/2013 07: 23 Page 
Sumnary 118- N-l Radionuclide Dose and Groundwater Protect ion Evaluation 
File C: \ RESRAD_FAMILY\RESRAD\6. 5\USERFILES\ 11 8-N-l_SR- 90. RAD 

Site-Specific Parameter SUJm\ary 
l User 1 

Menu 1 Parameter ... ~~~~': . . , Default 

ROll ' Area of contaminated zone (m .. 2) ' 1. 166E+03 ' . OOOE+04 
ROl l ' Thickness of contaminated zone (m) ' 1 OOOE +OO . OOOE+OO 
ROll ' Fraction of contamination that is submerged ' 0 OOOE+OO ' OOOE+OO 
ROll ' Length paralle l to aquifer flow (m) ' 1 . S00E+0l ' 1 OOOE+02 
ROll ' Basic radiation dose limit (mrem/yr) l. SOOE+Ol 3 . OOOE+Ol 
RO ll ' T ime since placement of ma t erial (yr) ' 0. OOOE+OO ' 0 OOO E+OO 
ROll ' Times for calculations (yr) ' 1 . OOOE+OO ' 1 . OOOE+OO 
ROll Times for calcula tions {yr) ' 3 . OOOE+OO ' 3 . OOOE+OO 
ROll ' Times for calculations (yr) ' 1 . OOOE+Ol ' 1 . OOOE+Ol 
ROll ' Times for calculations (yr) ' 1 . 429E+Ol ' 3 . OOOE+Ol 
ROll ' Times for calculations (yr) ' 3 . OOOE+Ol l. OOOE+02 
ROll ' Times for calculati ons (yr) ' 1 . OOOE+02 ' 3. OOOE+02 
ROll ' Times for ca l culations (yr) 3 . OOOE+02 ' 1 . 000E+03 
ROll ' Times for calculations (yr) 1 . OOOE+03 0 . OOOE+OO 
ROll ' Times for calculations (yr) ' not used ' 0 . OOOE+OO 

R012 ' Initial principal radionuclide (pCi/g)' Am-2 41 ' 4. 4.80E+02 OOOE+OO 
R012 Initial principal radionuc l ide (pCilg), C-14 ' J . 63 0E-0 1 ' OOOE+OO 
R012 ' I n itial principal radionuclide {pCi/g): Co- 60 ' 8. 1 60E+O l ' 0. OOOE+OO 
R012 ' Initial principal radionuclide (pCi/g)' Cs-137 ' 2 250E+03 ' 0. OOOE+OO 
R012 ' Initial principal radionuclide (pCi/g)' Eu-154 2. 880E+O l 0. OOOE+OO 
R012 ' Initial principal radionuclide (pCi/g)' Eu -155 2. 920E+00 ' 0 . OOOE+OO 
R012 ' Initial principal radionuclide (pCi /g )' H- l ' 2. 230E-01 ' 0 . OOOE+OO 
R012 ' Initial principal radionuclide (pCi/g): Ni -63 5. 870E+Ol ' 0. OOOE+OO 
R012 ' Initial principal radionuclide (pCi/g): Pu-238 ' 2. 500E+OO ' 0. OOOE+OO 
R012 ' Initial principal radionucl i de (pCi/g)' Pu - 239 2. 8 80E+O l 0. OOOE+OO 
R012 ' Initial principal radionuclide (pCi/g)' Sr -90 ' 9. 600E+02 ' 0. OOOE+OO 
R012 ' Concentration in groundwater (pCi/L), Am-241 ' not used 0. OOOE+OO 
R012 ' Concentration in groundwater (pCi /L): C-14 ' not used ' 0. OOOE+OO 
R012 Concentration in groundwater (pCi /L) , Co-60 ' not used ' 0. OOOE+OO 
R0 12 ' Concentration i n groundwater (pCi/L)' Cs-131 no t used ' 0. OOOE+OO 
R012 ' Concentration in groundwater (pCi/L), Eu- 1 54 ' no t used ' 0. OOOE+OO 
R012 ' Concentr ation i n groundwater (pC i /L), Eu- 155 ' no t used 0. OOOE+OO 
R012 ' Concent ration i n groundwater (pCi / L), H-3 ' not used 0. OOOE+OO 
R012 Concentration in groundwater (pCi /L) , Ni-63 ' not used ' 0. OOOE+OO 
R012 ' Concentration in groundwater (pCi / L) : Pu - 238 not used 0. OOOE+ OO 
R012 ' Concentration in groundwater (pCi /L), Pu-239 ' not used ' 0. OOOE+OO 
R012 ' Concentration i n groundwater (pCi/L), Sr-90 no t used ' 0. OOOE+OO 

R0 1 3 ' Cover dept.h (rn) l.320E+Ol o. OOOE +OO 
R013 Density of cover material (g / cm----3) ' I . 600E+OO ' 1 . SOOE+OO 
R013 ' Cover depth erosion rate (m/yr) ' o. OOOE+OO ' 1 OOOE-03 
R013 ' Den sity of contaminated zone (g /cm* .. 3) ' 1 600E+00 ' 1. 5 00E +OO 
R013 Con taminated zone erosion rate (m/yr) 0 OOOE+OO ' 1. OOOE-03 
R013 ' Contaminated zone total poros i ty ' 4. OOOE-01 ' 4 . OOOE-01 
R0 1 3 ' Con taminated zone field capacity ' 1 SOOE- 01 ' 2 . OO OE-01 
R013 ' Contaminated zone hydraulic conductivity (m/yr) ' 2 . SOOE+02 ' 1 . OOOE+Ol 
R013 ' Contaminated zone b parameter ' 4. 050E+OO ' 5. 300E+OO 
R013 ' Average annual wind speed Im/sec) ' 3 400E+OO ' 2. OO OE+OO 
R013 ' Humidity in air (g / m .. 3) ' 8. OOOE+OO ' a OOOE+OO 

Used by RESRAD 
> (If different from user 

1 Parameter 
Name 

' 
' 
' 
' 
' 
' 

' 

' 

' 
' 

' 

' 
' 

' 

' 
' 

' 
' 
' 

' 
' 
' 
' 
' 
' 

' 
' 
' 
' 

' 
' 
' 
' 
' 
' 

' AREA 
l THICKO 
> SUBMFRACT 
1 LCZPAQ 

BRDL 

' TI 
1 Tl 2) 
> T( 3) 

TI 4 ) 
> T( 5) 

TI 6) 
, T( 7 ) 

T( 8) 
> T( 9) 
1 T (10) 

1 S1 (2) 
1 Sl (3) 
1 Sl ( 4) 

> Sl (5) 

> Sl (6) 
, Sl (7) 
1 Sl (8) 
1 S1 (9) 
1 Sl (13) 
1 Sl (15) 
1 Sl (17) 

Wl ( 2) 
1 Wl ( 3) 
1 Wl ( 4) 

' Wl ( 5) 
1 Wl ( 6) 
1 Wl ( 7) 
1 Wl ( 8) 
1 Wl ( 9) 
1 Wl (13) 
1 Wl (15) 
1 W1(17) 

> COVERO 
1 DENSCV 

' vcv 
> DENSCZ 

vcz 
TPCZ 

1 FCCZ 
> HCCZ 
' BCZ 

WIND 
> HUMI D 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 1 

lRESRAD, Version 6 . 5 T• Limit "' 180 days 06 / 10/2013 07 : 23 Page 
Summary 118 - N-l Radionuclide Dose and Groundwater Protection Evaluation 
File : C: \RESRAD_FAMILY\RESRAD\6. 5\USERFILES\118 - N- l_SR- 90. RAD 

Site-Specific Parameter Sum:nary (continued) 
, User > Used by RESRAD 

Menu , Parameter 

R013 3 Evapotranspiration coefficient 
R013 , Precipitation (m/yr) 
R013 , Irrigati on Im/ yr) 
R013 > Irrigation mode 
R013 , Runoff coefficient 
R013 , Watershed area for nearby stream or pond (m••2) 
R013 Accuracy for water/soil comput ations 

R014 Density o f saturated zone (g/cm•• J ) 
R014 , Saturated zone total porosity 
R014 , Satura ted zone e ff ective porosity 
R014 , Saturated zone field capacity 
R014 , Saturated zone hydraulic conductivity (m/yr) 
R014 1 Satura ted zone hydraulic gradient 
R014 1 Satu rated zone b parameter 
R014 1 Water table drop rate (m/yr) 
R014 1 Well pump intake depth (m below water tabl e) 
R014 1 Hodel: Nondispersion (ND) or Mass-Balance (MB) 

R014 1 Well pumping rat.e (m••3/yr) 

R015 1 Number of unsat.urated zone st.rat.a 
R015 1 unsat. zone 1, t.h ickness (m) 
R015 > unsa t . zone 1 , soil density (g/cm,.,.3) 
R015 1 Unsa t . zone 1 , t.ot.al porosity 
ROlS I Unsat. zone 1 , effective porosity 
ROIS I Unsat. zone 1, field capacity 
ROIS I Unsat. zone 1, soil-specific b parameter 
ROlS I Unsat. zone 1, hydraulic conductivity (m/yrl 

R016 1 Distri bution coefficients for Am- 241 
R016 1 Contaminated zone (cm""3/g ) 
R016 1 Unsa t urated zone 1 (cm,.,. 3/g) 
R016 Saturated zone {cm ... 3/g) 
R01 6 1 Leach rate (lyr l 
R016 1 Solubi l ity cons tant 

R016 1 Distribution coefficients for C-14 
R016 Contaminated zone (cm .... 3/g) 
R016 > Unsaturated zone 1 (cm" •J / g) 

Saturated zone (cm• *3 / g) 
Leach rate (/yr) 

R016 1 

R016 > 

R016 1 Solubili ty constant 

R016 Distribution coefficients for Co-60 
R016 1 Contaminated zone (cm••) / g) 
R016 1 Unsaturated zone 1 (cm••)/g) 
R016 Saturated zone (cm• •J / g) 
R016 1 Leach rate (/yr) 
R016 1 Solubility constant 

I~J:>~~ > Default (If different from user 

> 9. l OOE-01 1 5. OOOE-01 1 

1 l . 600E-Ol I l. OOOE+OO 1 

> 7. 600E-Ol 1 2. OOOE-01 1 

1 overhead I overhead 1 

1 2. OOOE-01 2. OOOE-01 1 

1 l. 000E+06 1 1. OOOE+06 
1 1 . OOO E-03 1 l. OOOE- 03 1 

1 1. 600E+OO I l. SOO E+OO 1 

1 4. OOO E-01 , 4 . OOO E-01 
1 2 . SOOE- 01 1 2. OOO E-01 1 

, 1. SOO E- 01 1 2. OOOE- 01 1 

1 5 . 530E+03 , l . OOO E .. 02 1 

1 l. 250E-03 , 2. OOO E-02 1 

1 not used 1 5. 300E+00 1 

1 o. oooe .. oo 1 1. oooe-OJ 1 

1 4 . 600E+OO 1 1. OOO E+Ol 1 

ND ' ND 
1 2. 500E+02 , 2. 500E+02 

I 1 » 1 
1 9 . OOOE+OO 1 4. OOO E .. 00 1 

1 1 . 600E+00 1 l. SOOE+OO , 
1 4. OOOE-01 4. OOO E-01 , 
1 2 . SOOE- 01 > 2. OOO E-01 1 

l. SOOE- 01 > 2. 0008- 0 1 
1 4. OSOE+OO 5. 300E+OO 1 

1 2. 500E+02 , 1 . OOO E .. 01 1 

1 2 . OOOE+02 > 2. OOOE .. 01 > 
> 2. oo•E+02 , 2. oooe .. 01 , 
, 2. oooE+02 , 2. oooe .. 01 , 
' 0. OOOE+OO ' 0. OOOE .. 00 ' 
1 0. OOOE+OO , 0. OOOE .. 00 1 

' 2. OOOE+02 0. OOOE .. 00 1 

1 2 . 000E+02 1 0. OOOE+OO 1 

2. 000E+02 > 0 . OOQE .. 00 > 
1 0. OOOE+OO > 0 . OOOE+OO 1 

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

1 5. OOOE+Ol ' 1 . OOOE .. 03 1 

1 5 . OOOE+Ol > 1 . OOOE+OJ 1 

, 5. OOOE .. 01 , 1 . 000E+03 1 

1 0. OOOE .. 00 1 0 . OOOE .. 00 1 

' 0. OOOE .. 00 1 0 . OOOE+OO ' 

2. 496E-04 
not used 

2 . 496E- 04 
not used 

966E- 04 
not used 

, Parameter 
Name 

1 EVAPTR 
PRECIP 

' RI 
!DITCH 
RUNOFF 
WI\REA 

1 EPS 

1 DENSAQ 
1 TPSZ 
, EPSZ 
, FCSZ 
I HCSZ 

' HGWT 
I BSZ 
'VWT 
, DWIBWT 
, MODEL 

uw 

' NS 
I H( l ) 

, DENSUZ(l) 
l TPUZ (1) 
1 EPUZ (1) 
, FCUZ (1) 

BUZ(l) 
1 HCUZ (1) 

1 OCNUCC( 2) 
> OCNUCU ( 2,1) 
l OCNUCS ( 2) 
1 ALEACH( 2) 
I SOLUBK ( 2) 

l OCNUCC( 3) 
DCNUCU( 3 , 1) 

I DCNUCS( 3) 
1 ALEACH( 3) 
, SOLUBK( 3) 

l OCNUCC( 4) 
I OCNUCU( 4, 1) 

l DCNUCS( 4) 
1 ALEACH( 4) 

' SOLUBK( 41 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limit= 180 days 06/10/2013 07:23 Page 10 
Sumnary 118-N-l Radionuclide Dose and Groundwater Protect ion Evaluation 
Fi le C: \RESRAD_FAMILY \ RESRAD\6 5\USERFILES\118-N-l_SR- 90. RAO 

Site-Specific Parameter Swmiary (c ontinu ed) 
User Used by RESRAD 

Menu > Para.meter 

R016 l Distribut ion coefficients f o r Cs-137 
R016 , Contamina t ed zone (cm•• 3/g) 
R016 , Unsaturated zone 1 (cm .. 3/g) 
R016 , Saturated zone (cm .... 3 /g ) 
R0 1 6 Leach rate (!yr) 
R016 Solubil ity constant 

R016 ' Distribution coefficients for Eu- 1 54 
R016 ' contaminated zone (cm ... 3/g) 
R016 ' Unsaturated zone 1 (cm** 3/g) 

R016 ' Saturat ed zone (cm ... 3/g ) 

R016 ' Leach rate (!yr) 
R016 ' Solubility constant 

R016 Distribution coefficient s for Eu - 1 55 
R016 ' Contami n ated zone (cm--3 / g) 
R016 ' Unsatura t ed z one 1 {cm**3 /g) 
R016 . Saturated zone (cm .. 3/g) 
R016 ' Leach ra t e (/yr) 
R016 ' Solubility constant 

R016 l Distribution coefficients for H- 3 
R01 6 , Contamin ated zone (cm** 3/g) 
R0 16 > Unsaturated zone 1 (cm .. 3/g) 
R016 » Saturated zone (cm* *3/g) 
R016 > Leach r a t e ( /yr) 
R016 Solub ili ty constant 

R016 > Distribution coefficients for Ni -63 
R016 > Contaminated zone (cm ..... 3/g) 
R016 Unsaturated zone 1 (cm* .. 3/g) 
R016 , Saturated zone (cm .... 3 / g) 
R016 > Leach rate I/yr) 
R016 So lubility constant 

R016 Distribution coefficients for Pu-238 
R016 ' Contamina ted zone (cm*'" 3/ g ) 
R0 16 ' Unsa t urated zone 1 {cm'"•3/g) 
R016 ' Saturated zone (cm .. 3 /g l 
R0 1 6 Leach rate (/yr ) 
R016 ' Solubi l i ty c o nstan t 

R016 ' Distributio n coefficients for Pu - 239 
R016 ' Contaminated zone (cm••J/g) 
R016 ' unsaturated zone 1 (cm ... 3/g) 
R0 1 6 ' Saturated zone ( c m .... 3/g ) 
R016 ' Leach rate l/yr) 
R016 ' Solubility constant 

1 De fault • (If different from user 

, S. OOOE+Ol l 

, S OOOE+Ol , 
, s OOOE+Ol l 

> 0 . OOOE +OO 
, 0 . OOOE+ OO , 

4. 600E+03 , 
4. 600E+03 , 
4 . 600E+03 
0. OO OE+OO 
0. OO OE+OO , 

2 . 000E+02 :1_1. OOO E+OO 

' 2. 000E+02 '-1 OOO E+OO ' 
2. 000E+02 > -1. OOOE+OO ' 

' 0 . OOOE+OO 0 . OOO E+OO ' 
' 0 . OOOE+OO ' 0 OOO E+OO ' 

' 2 OOO E+02 '-1 . OOOE+OO ' . 2 . OOOE+02 , - 1. OOOE+OO ' 
2 . OOOE+02 l - 1 . OOOE+OO ' 
0 OOO E t-0 0 
0 OOO E+OO . 

1 0. OOO E+OO 
, 0. OOOE+OO 1 

, 0. OOOE+OO 1 

, O. OOO E+OO , 
, 0 . OOOE+OO , 

3. OOO E+Ol 
, 3. OOO E+Ol , 

3. OOOE+Ol , 
, 0 OOO E+OO , 

0 OOOE+OO , 

' 2 . 000E+02 . 
' 2 . OOOE +0 2 ' 
' 2 . 000E+02 ' 
' 0 OOO E+OO ' 
' 0 OOOE+OO 

' 2. OOOE +02 . 
' 2 . OOOE+02 . 
' 2 . OOOE +02 ' 
' 0 OOOE +OO . 
' 0 OOOE+OO ' 

0 OOO E+OO 
0. OOOE+OO ' 

0. OOOE+OO 
0. OOO E+O O > 
0. OO OE+OO , 
0 . OOOE+OO , 
0. OOOE+OO 

. 000E+03 
OOO E+03 , 
OOOE+03 ' 
OOOE+OO , 
OO OE+OO ' 

2 . OOOE+OJ ' 
2 . OOOE+03 
2 . OOOE+03 
0 000E+00 
0 . OOOE +OO 

2. OOOE+ 03 
2. OOOE+03 ' 
2. OOOE+03 ' 
0 . OOOE+OO ' 
0. OOOE+OO 1 

9 . 966 E-04 
no t u s ed 

. 49 6E-04 
n o t used 

2. 49 6E-04 
not used 

4. 126E-0 1 
not used 

l. GSBE-03 
not used 

2. 496E-04 
not u sed 

. 496E- 0 4 
not used 

Rev. 0 

' Pa r amete r 
Name 

, OCNUCC( 51 
l DCNUCU( 5, 1 1 
l DCNUCS( 51 

ALEA.CH( 51 
l SOLUBK( 51 

, DCNUCC( 61 
l DCNUCU( 6, 1) 

DCNUCS( 61 
, ALEACH( 61 
1 SOLUBK( 6) 

, DCNUCC( 71 
> DCNUCU( 7, 1) 

OCNUCS( 7) 
ALEA.CH( 7) 

, SOLUBK ( 71 

, DCNUCC( 8 1 
l DCNUCU( 8, 1 1 

DCNUCS( 8) 
l ALEA.CH{ Bl 
, SOLUBK{ BJ 

, DCNUCC( 91 
> DCNUCU( 9, 1 1 
s OCNUCS ( 91 
> ALEA.CH( 91 

' SOLUBK( 9) 

1 DCNUCC (13) 

DCNUCU(ll, 11 
1 DCNUCS {13) 
1 ALBACH ( 13 ) 
l SOLUBK ( 13 ) 

DCNUCC ( 151 
'DCNUCU (lS,l ) 
1 DCNUCS (lS) 
1 ALEACH(lS) 
1 SOLUBK {15) 
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Attachment to Waste Site Reclass ification Form 201 3-076 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limit= 180 days 06/10/2013 07:23 Page 11 
Summary 11 8-N-l Radionuclide Dose and Groundwate r Protect i on Evaluation 
File : C : \ RESRAD_FAMILY \RESRAD\6. 5 \USERFI LES\1 18 -N- l_SR- 90. RAD 

Si t e-Specific Parame ter Sumnary (continued) 
J User l Used by RESRAD 

Menu ' Parameter 

R016 , Dis tribution coefficients f o r Sr-90 
R016 
R016 1 

R016 l 

R016 
R016 l 

Contaminated zone I cm"•3 /g) 
Unsaturated zone 1 (cm.,.·J /g ) 
Satura ted zone (cm••J /g ) 
Le a ch rate I/yr) 
Solubility constant 

R016 ' Distribution coefficients for daughter Ac- 227 
R016 ' Contaminated zone (cm .... 3/g) 
R016 ' Unsaturated zone l (cm .. 3/g) 
R016 ' Saturated zone (cm*-3/g ) 
R016 ' Leach rate (!yr ) 
R016 ' Sol ubility cons tant 

R016 ' Distribution coefficients for daughter Np-237 
R016 ' Contaminated z one {cm .... 3/g) 
R016 Unsaturated zone 1 (cm**3 / g) 
R016 ' Saturated zon e {c m .... 3/g) 
R016 Leach rate (!yr ) 
R016 ' Solubil ity constant 

R016 ' Distribut i on coefficients for daughter Pa-231 
R016 ' Contami n ated zone tcm**3/gl 
R016 ' Unsaturated zone 1 (cm .... 3/g l 
R016 ' Sa turated z one (cm .. 3 / g) 
R016 ' Leach rate (!yr) 
R016 ' Solubility constant 

R016 ' Distributi o n coefficients for daughter Pb-210 
R016 ' Contaminated zone (cmH)/ g ) 

R016 ' Unsaturated zone 1 (cm••J fg l 
R016 ' Saturated zone (cm .... 3/g) 
R016 ' Leach rate (/yr ) 

R016 Solubil ity cons tant 

R016 Di stribution coef f icients f or daughter Ra-226 
R0 1 6 ' contaminated zone (cm ... "3 /g ) 
R016 ' Unsa t urated z one 1 (cm"" 3/g ) 
R0 1 6 ' Saturated zone (cm ... 3/gl 
R016 ' Leach rate (/yr) 
R016 ' Sol ubility constant 

R016 :> Distribut ion coefficients for daughter Th-229 
R016 1 Con t aminated zone (cm ... "3 /g ) 
R016 1 Unsaturated zone 1 (cm" .. 3/g) 
R016 1 Saturated zone (cm"*3/g ) 
R016 1 Leach rate (/yr) 
R016 > Sol ubility constant 

Default 1 (I f different from user 

' 1. SOOE+Ol ' 3 . OOOE+O l ' 
1. SOOE+Ol ' 3 . OOOE+Ol ' 

' 1 SOOE+Ol ' 3 . OOOE+O l ' 
' 0 OOO E+OO ' 0. OOOE+OO ' 
' 0 OOOE +OO ' 0. OOOE+OO ' 

' 2 . OOOE+ Ol ' 2. OOOE+Ol 

' 2 OOOE+Ol ' 2. OOOE+Ol ' 
2 . OOOE +Ol ' 2. OOOE+Ol ' 

' 0 OOOE+ OO ' 0. OOOE+OO ' 
' 0 OOOE+OO ' 0. OOOE+OO ' 

'-1 .OOOE+O O ' -1 . OOOE+OO l 

' -1 OOOE +OO '-1 . OOOE+OO ' 
' -1 .OOOE+OO 1 -1. OOO E+O O ' 

0 OOOE+OO ' 0. OOO E+O O 

' 0 OOOE+OO ' 0 . OOO E+O O ' 

' 5 OOOE+Ol ' 5. OOOE+Ol ' 
' 5 OOOE+Ol ' 5 . OOOE+Ol ' 
' 5 OOOE+Ol ' 5. OOOE+Ol ' 
' 0 OOOE+OO ' 0 . OOOE+OO ' 
' 0 OOOE+OO ' 0. OOOE+OO 

' 1. 000E+ 02 ' 1 . 000E+02 

' 1. 000E+ 02 ' 1 . OOOE+02 ' 
' 1. OOOE+02 ' 1. OOOE+02 ' 
' 0 OOOE+OO ' 0 •. OOOE+OO ' 
' 0 OO OE+ OO ' 0. OOOE+O O ' 

' 7 OOO E+Ol ' 7. OOO E+Ol 

' 7 OOO E+ Ol ' 7. OOO E+O l ' 
7 OOO E+Ol 

, 7. OOOE+Ol ' 
' 0 OOO E+ OO ' 0 OOO E+ OO ' 
' 0 OOO E+OO , 0. OOOE+OO ' 

' 6. 000E+04 > 6. OOO E-t04. > 
> 6. OOO E+04 > 6. OOOE+04. > 

' 6. OOO E+04 > 6. OOOE+04 
> 0. OOO E+OO > 0. OOOE+OO > 

' 0. OOOE+OO > 0. OOOE-tOO 

. 303E- 03 
not used 

2. 48 2E-03 
not used 

2. 574E+ 02 
2 574E+02 
2. 574E+02 
l. 939E- 04 
not u sed 

. 966E-04 
n ot used 

4. 989E-04 
n ot used 

7 . 123E-04 
not used 

8. 325E-07 
not used 

> Parameter 
Name 

' DCNUCC (l7) 
> DCNUCU (l7 ,l) 
1 DCNUCS (17 ) 
> ALEACH (1 7 l 
' SOLUBK( l 7) 

1 DCNUCC ( 1 ) 
1 DCNUCU( 1, 1) 

OCNUCS ( 1 ) 
ALEACH( 1 ) 
SOLUBK ( 1 ) 

' DCNUCC { 1 0) 
> DCNUCU( l O,l) 

OCNUCS (10) 
ALEACH(lO) 

J SOLUBK(lO) 

> DCNUCC{ ll) 
OCNUCU( ll , 1 ) 

'DCNUCS( ll) 
> ALEACH(ll) 

SOLUBK{ ll) 

OCNUCC(l2) 
> DCNUCU(l2,l) 
1 DCNUCS(l2) 
> ALEACH(12) 

SOLUBK (12 ) 

OCNUCC (16) 
0CNUCU(l6,l) 

' DCNUCS {16 ) 
ALEACH(l6) 

> SOLUBK ( 16) 

1 DCNUCC(l8) 
'OCNUCU{l8,l) 
' DCNUCS (18) 
1 ALEACH ( 18) 
1 SOLUBK (18 l 
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Attachment to Waste Site Reclassificat ion Form 20 13-076 

ATTACHMENT 1 

lRESRAD, Version 6. 5 T« Limit = 180 days 06/10/2013 07: 23 Page 12 
Summary 118-N-l Radionuclide Dose and Groundwater Protec t ion Evaluation 
Fi l e C: \RESRAD_FAMILY \ RESRAD\ 6. S \ USERPILES\118-N-l_SR-90. RAD 

Site-Specif ic Pa ramete r Summary (continued) 
1 , Used by RESRAD 

Menu ' Parameter 

R016 
R0 16 1 

R016 , 
R016 
R016 > 

R016 1 

Distri bution coefficients for daughte r Th-230 
contaminated zone (cm• •J/g) 
Unsaturated zone 1 (cm .. 3/g) 
Saturated zone {cm• •3 / g) 
Leach rate (/yr) 
Sol ubility constant 

R016 ' Distribution coefficient s for daughter U-233 
R016 > 
R016 > 
R016 , 
R016 1 

R016 ' 

Contaminated zone (cm•• J t g) 
unsa turated zone 1 (cm .. 3 / g) 
Saturated zone (cm••3 / g) 
Leach rate ( /yr) 
Solubility constant 

R016 
R016 ' 
R016 1 

R016 > 
R0 1 6 > 

R0 16 ' 

Dist r ibut i on coefficients for daughter U-234 
Contaminated zone (cm .... 3/g) 
Un saturated zone 1 {cm••3tg) 
Saturated zone (cm• • 3/g) 
Leach rate ( /yr ) 
Solubility constant 

R0 16 > Distr ibution coef fi cients f or daugh t er U- 235 
R0 1 6 > Contamina ted zon e (cm••3/g} 
R01 6 Unsaturated zone 1 (crn .... 3/9) 
R0 1 6 > Saturated zone (cm••3 /g) 
R0 1 6 > Leach rate {!yr) 
R0 1 6 > Solu bi l ity constant 

RO l 7 I nha l ation rate (m ... 3/yr) 
RO l 7 > Mass l oading for inhalation {q / m .. 3) 
R0 1 7 ' Exposure durati on 
ROl 7 ' Sh iel d ing factor, inhalat ion 
R017 ' Shie l d i n g f ac t o r, external gamna 
R017 Fraction of time spent indoors 
ROl 7 ' Fraction of time spent outdoors {on site) 
ROl 7 > Shape facto r f lag , external gamma 
ROl 7 , Radi i of s h ape factor array (used if FS = - 1 1, 
R017 Outer annular radius {m) , ring 1, 
RO l 7 > outer annula r radius (ml, ring 2' 
ROl 7 outer annular radius (m), ring 3' 
ROl 7 , outer annular radius {m), ring 4 , 
RDl 7 > out er annular radius {m), ring 5' 
R017 > ou t er annu l ar r adi us Cml , ring 6' 
ROl 7 > Outer annu l ar radius (m), r ing 7, 
R017 > Ou t er annular radius (m), rin g 8' 
ROl 7 ' Outer annular radius Cml, ring 9' 
ROl 7 , Outer annular radius (m ) , r ing 1 0, 
R017 > Outer annu l ar radius Cml, r ing 1 1, 
R017 > Ou t er ann ular radius (m) ' ring 12 , 

> Default 1 (I f different f r om user 

' 6 OOOE+04 OOOE+0 4 
> 6 000E+04 > OOO E+04 > 
> 6. OOOE+04 > 000E+0 4 > 

0 OOOE+OO OOO E+ OO > 
> 0 OOOE+OO > OOOE+OO > 

> 5 OOO E+O l 5. OOO E+O l ' 
' 5 OOOE+O l ' 5 OOO E+ Ol ' 
' 5 OOO E+O l 5 OOO E+O l > 

' 0. OOOE+OO > 0. OOO E+OO > 

0 . OOOE+OO 0 . OOO E+OO 

5 . OOOE+O l 5 . OO OE+Ol ' 
5. OOO E+Ol ' 5 OOO E+O l > 

> 5. OOOE+Ol > 5 OOOE+Ol > 
> 0. OOOE+OO 0 OOOE+OO , 

' 0. OOOE+ OO > 0 OOOE+OO > 

1 5. OOOE+Ol > 5. OOO E+Ol , 
1 5. OOOE+Ol 1 5. OOOE+Ol 1 

1 5. OOOE +Ol > 5 OOOE+Ol > 
1 0. OOOE +O O O OOOE+OO 
1 0. OOOE+O O 1 0. OOOE+O O 1 

> 7. 3008+03 . 400E+03 ' 
> l. OOOE-04 , OOOE- 0 4 , 

3 . OOOE+Ol 3. OOOE +Ol , 
> 4. OOOE-01 > 4. OOOE-01 , 
> 8. OOOE- 01 7. OOOE-01 , 
> 6. OOOE- 01 > 5. OOOE-01 , 
> 2. OOOE- 01 , 2 . SOOE-01 , 

1 . OOOE +OO ' 1 . ODOE+OO > 

> not used ' s. OOO E+Ol , 
> not u s ed , 7 071E+Ol > 

not used 0 OOOE+OO , 

' not used ' 0 ODO E+ OO , 
not used 0 OOOE +OO 
n ot used 0 ODOE +OO ' 
not used 0 ODO E+ OO , 

> not u sed 0 OO OE+OO 
not u sed 0 OO OE+OO ' 

' not used ' 0 OOOE+OO > 

not used 0 OOOE +OO , 

' not used > 0 OOOE+OO 

>O 

8. 325E- 07 
no t used 

9. 966E-04 
not used 

9 . 966E-04 
not used 

966E-04 
not used 

s h ows ci r cular AREA. 

Parameter 
Name 

> DCNUCC( 19 ) 
> DCNUCU( 1 9, 1 ) 

DCNUCS(l9) 
ALEACH(19) 

> S0LUBK( 1 9) 

> DCNUCC (20) 
> DCNUCU(20, 1 ) 

' DCNUCS(20) 
> ALEACH(20) 

SOLUBK (20) 

DCNUCC(21 1 
' DCNUCU{21, 1 ) 

' DCNUCS(21) 
ALEACH{21 ) 

> SOLUBK(21 ) 

' DCNUCC(22 ) 
' DCNUCU(22 ,1 ) 
> DCNUCS(22) 
1 ALEACH(22) 
' SOLUBK(22 ) 

1 INHALR 
, MLINH 

' ED 
> SHF3 

SHF l 
l F IND 

FOTD 

' FS 

' RAD_SHAPE ( 1) 
RAD_SHAPE ( 2) 

' RAD_ SHAPE ( 3) 
1 RAD_ SHAPE ( 4) 

RAD_SHAPE ( 5 ) 
' RAD_SHAPE( 6 ) 
> RAD_SHAPE ( 7) 

RAD_SHAPE ( 8) 

' RAD_ SHAPE ( 9) 
> RAD_ SHAPE(l O) 
> RAD_SHAPE(ll) 
> RAD_SHAPE(l2) 

Rev. 0 

Attachment---,--'--- -- Sheet No. 12 of 30 
Originator: S. W . Clark Date 6/10/2013 

Chk'd By M. W. Perrott Date 6/10/2013 
Cale. No. 01 00N-CA-V0226 Rev. No. _ O _ _ 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site A-79 



Attachment to Waste Site Reclass ification Form 2013-076 

ATTACHMENTl 

lRESRAD, Version 6 . 5 T• Limit = 180 days 06/10/2013 01: 23 Page 13 
Sunrnary 118-N-1 Radionuclide Dose and Groundwater Protection Evaluation 
Pile C : \RESRAD_FAMILY\RESRAD\6. 5\USERFILES\ 118-N-l_SR-90 . RAD 

Site- Specific Parameter Sumnary (conti nued) 
, User 1 Used by RESRAD , Parameter 

Henu , Parameter Input > Default > {If different from u ser input) , Name 
AliiililiiliKl~iiS.iliiiKiiiliiiiliiiK~ii.S.iiK.liKtiliS.KlililiKlitiAS.titilililiJiKStiiiAllilili!iliiiKlitiliAiKtiililiiiU.AKlil5.iS.KliKliliK!KKKKKliKKliti.AS.li~ 
ROl 7 , Fractions of annular areas within AREA: 
R01 7 , Ring l 
R017 1 Ring 2 
R017 > Ring 3 
R017 , Ring 
R017 , Ring 
ROl 7 J Ring 
R017 > Ring 7 
R017 , Ring 8 
R017 > Ring 9 
ROl 7 , Ring 10 
R0l 7 > Ring 11 
R0 l 7 , Ring 12 

, not used 
, not used 
, not used 
> not used 
, not used 

not used 
1 not used 
J not used 

n o t used 
1 not used 
, not used 
' not used 

1 l. OOOE+OO 1 

, 2. 132E-01 J 

1 0. OOOE+OO , 
, 0. OOOE+OO 
, 0. OOOE+OO , 
, 0. OOOE+OO ' 
, 0. OOOE+OO , 

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

, 0. OOOE+OO 1 

, 0 . OOOE+OO 1 

RO l B 1 Fruits, vegetables and grain consumption 
R018 > Leafy vegetable consumption (kg/yr ) 
R0 18 J Milk consumption (L/yr) 
R0 18 J Meat and poultcy consumption (kg/yr) 

(kg/yr) 1 1.100E+ 02 , l. 600E+02 1 

2. 700E+ OO > l . 400E+O l > 
1 . OOOE +02 > 9 . 200E+Ol , 

' 3. 600E+Ol , 6. 300E+Ol 
R0 18 Fish consumpt.ion (kg/yr) 
R0 18 1 Other seafood consumption (kg/yr) 
R0 18 1 Soil ingestion rate (g / yr) 
R018 ' Drinking water intake IL / yr) 
R018 > Contamination fracti on of drinking water 
R018 , Contamination fraction of household water 
R018 > Contamination fraction of livestock water 
R018 Con tamination fraction of irrigation water 
R018 ' Contamination fraction of aquatic food 
R018 1 Contamination fracti on of plant food 
R018 Contamination fract ion of meat 
R018 Contamination frac tion of milk 

R019 ' Livestock f o dder intake for meat (kg/day) 
R019 ' Livestock fodder intake for milk (kg / day) 
R019 1 Livestock water i ntake for meat (L /day ) 
R019 , Livestock water i ntake for milk (L/day) 
R019 1 Livestock soil intake (kg/day) 
R019 > Mass loading for foliar deposition (g/m••)) 
R019 > Depth o f soil mixing layer (m) 
R019 , Depth o f roots (m) 
R019 1 ·Drinking water fraction from ground water 
R01 9 , Household water fraction from ground water 
R01 9 > Livestock water fra ction from ground water 
R019 , Irrigation fraction from ground water 

Rl98 ' Wet weight c r op yield for Non-Leafy (kg/ m• ... 2) 
Rl9B ' Wet weight crop yield for Leafy (kg/m*'"2) 
Rl9B ' Wet weight crop yield for Fodde r (kg/m ...... 21 
Rl98 ' Crowi ng Season for Non-Leafy (years) 
Rl9B ' Crowing Season f o r Leafy (years) 
R19B Growing Season for Fodder (years) 

1 1 . 970E+Ol > 5. 400E•OO , 
' 9. OOOE-01 1 9. OOOE-01 , 
1 7. 300E+Ol , 3 . 650E+Ol > 
1 7. 300E+02 , 5. 100E+02 1 

1 1. OOOE+OO , l. OOOE+OO , 
not used , 1 . OOOE+OO , 

> 1 . OOOE+OO > 1. OOOE+OO > 
> 1. OOOE+ OO , l. OOOE+OO , 
1 5 . 000E- 01 1 S . OOOE-01 > 

' - 1 
' -1 
'-1 

' -1 
' -1 
' -1 

, 6 800E+01 , 6. 800E+01 , 
> 5 SOOE+Ol , 5. SOOE+ Ol 
, 5 . OOO E+Ol ' 5 . OOO E+Ol 
1 l. 6 00E+02 , l . 600E+02 > 

' 5. OOOE- 01 , 5. OOO E- 01 > 

l . OOOE - 04 , 1 . OOOE- 04 > 
1 1. SOOE- 01 , 1. SOOE- 01 > 
1 9 . OOOE-01 9 . OOOE-01 > 

1. OOOE+OO , 1 . OOOE+OO > 

' not used 1 . OOOE+OO , 
' 1 . OOOE+OO 1 . OOOE+OO > 

l. OOOE+OO 1 1 . OOO E+OO > 

' 7. OOOE-01 ' 7 . OOO E-01 ' 
' 1. SOOE+OO ' 1. SOOE+OO ' 
' l. lOOE+OO ' 1 . lOOE+OO 

1. 7008-01 ' 1. 700!!-0 l ' 
' 2. 500!!-0l ' 2. 5008-01 ' 
' 8 . 000!!-02 ' 8. 0008-02 ' 

0. SOOE+OO 
0. 583E- 01 
0. 583E- 01 

' FRACA( 1) 
' FRACA( 2) 
> FRACA( 3) 

FRACA ( 4) 
1 FRACA( 5) 
> FRACA( 6) 
J FR.A.CA.( 7) 
1 FRACA( 8) 

FRACA( 9) 
J FRACA(lO) 
l FRACA(ll) 

FRACA(l2) 

1 DIET(l) 
DIET(2) 

1 DIET(]) 
• DIET(4) 
1 DIET(S) 
> DIET(6) 

SOIL 
DWI 

' FDW 

' FHHW 
FLW 

, FIRW 
3 FR9 

FPLANT 
, FMEAT 
, FMILK 

' LFIS 
LFI6 
LWIS 

' LWI6 
, LSI 
3 MLFD 

DM 
3 DROOT 

' PGWDW 
> FGWHH 
> FGWLW 
1 FGWIR 

, YV(l) 

> YV(2) 
YV()) 

' TE(l) 
1 TE( 2 ) 
' TE(3 ) 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T• Limit = 180 days 06 / 10/2013 07:23 Page 14 
Sumnary 11 8- N- 1 Radionuclide Dose and Groundwater Protection Evaluation 
File C: \ RESRAD_FAMILY\RESRAD \ 6 . S \ USERFILES\118-N-l_SR-90. RAD 

Site-Specific Parameter Summary (continued) 

Menu > Par ameter 

R19B 
Rl 9B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
Rl9B 
R19B 

' Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 

' Translocation Factor for Fodder 
' Dry Fol iar Intercepti on Fraction for Non -Leafy 
, Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fraction for Fodder 
' Wet Foliar Interception Fraction for Non - Leafy 

Wet Foliar Interception Fraction for Leafy 
' Wet Foliar Interception Fraction for Fodder 

weatherin g Removal Constant for Vegetation 

Cl4 1 C- 1 2 concentration in water (g/cm..,3) 
Cl4 , C-12 concentration i n contami nated soil (g/g) 
Cl4 ' Fraction of vegetation carbon from soil 
C14 1 Fraction of vegetation carbon from air 
C14 ' C-14 evasion l ayer t h ickness in soil (ml 
C14 1 c-14 evasion flux rate from soil (1/sec) 
Cl4 > C-12 evasion flux rate from soil (1/sec) 
Cl4 1 Fraction of grain in beef cattle feed 
C14 1 Fraction of grain i n mi l k cow feed 

user 
•. - ~~~:.. 

1 
Default 

' 1. OOOE-01 1 1. OOOE- 01 ' 
' 1. 000E+00 1 . OOOE+OO 1 

1 1. OOOE+OO . 000£+00 ' 
1 2 . SOOE-01 1 • SOOE- 01 , 

2 . SOOE-01 2 . SOOE-01 , 2. SOOE-01 , 2 . S00E-01 , 
, 2 . SOOE-01 2 . S00E- 01 , 2. SO0E-01 2 SOOE- 01 , 

2. S00E-01 2 S00E-01 , 2 . OOOE+Ol , 2. OOOE+Ol , 

' 2. OOOE - 05 , 2. OOOE-05 
1 3. OOOE-02 1 3. ODOE-02 1 

2. OOOE-02 ' 2. OOOE-02 
9. B00E-01 9. B00E-01 

1 3. OOOE-0 1 1 3. OOOE-01 ' 
, 7. OOOE-07 , 7. OOOE-07 1 

1. OOOE-10 ' 1. OOOE-10 
1 8. OOOE-0 1 8. OOOE- 01 1 

2. O00E- 01 2. O00E-01 

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

STOR ' Fruits, non -lea f y vegetables, and grain 
STOR 1 Leafy vegetables 
STOR 1 Milk 
STOR > Meat and poultry 
STOR Fish 
STOR 
STOR 1 

STOR 
STOR 1 

Crustacea and mo l lusks 
Well water 
Surface water 
Li vestock fodder 

R02 1 , Thickness of buildi n g foundation Im) 
R02 1 , Bulk density o f buildi ng foundation lg/cm••J) 
R021 Total porosi t y of the cover material 
R02 1 , Total porosity of the building foundation 
R02 1 , Vol uroetric water content of the cover material 
R021 , Volumet ri c water content of the foundation 
R021 , Diffusion coefficient for radon gas Im/sec): 
R021 , i n cover material 
R021 , in foundation material 
R021 , in contaminated zon e soil 
R021 , Radon vertical dimension of mixing 1ml 
R021 Average building air exchange rate 11/hr) 
R021 He i ght of t h e building (room• 1ml 
R021 , Buildi ng interior area factor 
R021 Building depth below ground surface Im) 
R021 , Emanating power of Rn-222 gas 
R021 ' Emanating power of Rn-220 gas 

TITL , Number of graphical time points 

1. 400E+Ol ' 1 . 400E+Ol 
1. OOOE+OO , 1 OOOE+OO ' 

, 1. OOOE+OO 1. OOOE+OO , 
1 2. OOOE+Ol 1 2. OOOE+Ol 1 

1 7. OOOE+OO ' 7. OOOE+OO 1 

1 7. OOOE+OO > 7. OOOE+OO 1 

1 1. OOOE+OO ' 1 OOOE+OO > 
1. OOOE+OO OOOE+ OO ' 

1 4. SOOE+Ol ' . SOOE+O l > . not used , 1 SOOE-01 , . not used , 2 . 400E+OO , 
, not used , 4. OOOE-01 , 
, not used , l. 000E- 01 , . not used s. 000E-02 , 
, not used ' J . 000E- 02 

, not used , 2 . 000E-06 , 
not used , J. 000E- 07 , 
not used 2. 000E-06 , 

, not used ' 2 . OOOE+OO , 
not used ' 5. 000E- 01 
not used . 2 . SOOE+OO , 

, not used , 0. OOOE+OO , 
not used J -1. OOOE+OO 

' not used , 2 . SOOE- 01 , not used 1. S00E- 01 , 

32 

Used by RESRAD 1 Parameter 
(If different from user_ ~~~~t)_ Name 

1 TIV(l) 
1 TIV{2) 
1 TIV(3) 
1 RDRY( l ) 

RDRY{2) 
1 RDRY(3) 
' RWET(l) 
1 RWET(2) 
1 RWET(3) 

' WLAM 

1 Cl2WTR 
1 Cl2CZ 
1 CSOIL 
1 CA.IR 
' DMC 
, EVSN 
> REVSN 
> AVFG4 
> AVFGS 

> STOR_T(l ) 
STOR__Tl21 

1 STOR_T(3) 
1 STOR_T( 4 ) 
1 STOR,_T(S) 

' STOR,_T ( 6) 
STOR,_T (7) 

1 STOR,_T(B) 
STOR__T I 9 I 

, FLOORl 
DE:NSFL 

' TPCV 
, TPFL 
1 PH20CV 
' PH20FL 

1 DIFCV 
DIFFL 

> DIFCZ 
> HMIX 
> REXG 

' HRM 
> FAI 

' OMFL 
> EMANA(l) 
' EMANA(2) 

> NPTS 
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Attachment to Waste Site Reclass ification Form 2013-076 

ATTACHME Tl 

lRESRAD, vers i on 6.5 T« Limit • 180 days 06 / 10 / 20 13 07:23 Page 15 
Sumnary 118 - N- l Radi onuclide Dose and Groundwater Protection Evaluation 
Fi le C: \ RESRAD_ FAMILY\RESRAD \ 6. 5 \ USERPILES \ 118 - N-l_ SR-90 . RAD 

Site- Specific Parameter Summary (continued) 
:a User 1 J Used by RESRAD 

Menu 1 Parameter 
•• ~~~~ . 1 

Default >. ~!~ - ~~~~~r~~ - · ~~om user 

1 Parameter 
Name 

TITL Maximum number of integration points for dose l 1 LYMAX 
TITL I Maximum number of integration points for risk 5 1 KYMAX. 
t t tU lt t t ft ff ff ff ff ft ft ttt t t t t t t t t ft t t t t t t ff t t 11 t 11 t 1 f 1 f I tf ff f U f 11 t "t 1 ft f it t t t t t If ff ff ft 1 t ff ft ff ft f U ff ft t ff ft t ff If t t t t t t t t t ft t t 

Sumnary of Pathway Selections 

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

t ff t t ff ff ff f f ft ttt t t t t t t t t t t t t t t ff ff ii ft t t t ft t ft ft t 

Rev. 0 

Attachment -:-:--:-::c:-~---- Sheet No. 15 of 30 
Originator: S. W . Clark Date 6/10/2013 

Chk'd By M. W . Perrott Date 6/1 0/2013 
Cale. No. 0100N-CA-V0226 Rev. No. _O __ 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site A-82 



Attachment to Waste Site Rec lassification Form 201 3-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6. 5 T« Limit = 180 days 06/10/2013 07 : 23 Page 16 
surrrnary 118-N-1 Radionuclide Dose and Groundwater Protection Evaluation 
File C: \RESRAD_FAMILY \RESRAD\6. S\USERFILES\1 1 8-N-l_SR-90. RAD 

Contaminated Zone Dimensions 
~ 

Area: 
Thickness: 

Cover Depth: 

1165. 60 square meters 
l. 0 0 meters 

13.20 meters 

Initial Soil Concentrations, pCi/g 
~ 

Am-241 . 4BOE+02 
C-14 630E-01 
Co-60 160E+Ol 
Cs-137 . 2SOE+03 
Eu-154 880E+0l 
Eu-155 . 920E+ OO 
H-3 . 230E-0 1 
Ni-63 870E• 01 
Pu-238 SOOE+OO 
Pu-23 9 880E+0l 
Sr-90 600E+02 

Total Dose TDOSE ( t ) , rnrern./yr 
Basic Radia tion Dose Li mi t = 1. SOOE+Ol mrem/yr 

Total Mixture Sum M(t) = Fr action of Basic Dose Limit Received at Time (t) ................................................. .............. . . ....... ,, .... . 

t (yea r s) : 0 OOOE+OO 1. OOOE+ OO 3 . OOOE+OO 1. OOOE+Ol l. 429E+Ol . OOOE+Ol OOOE+02 3 OOOE+02 
TDOS E (t) : 0. OOOE + OO 0 . OOOE+OO 0 OOOE+ OO 0. OOOE+OO 1. 955 E-03 264E-06 . 134E-21 o . OOOE+OO 

M(t), 0 OOOE+OO 0. OOOE+OO 0 OOOE+ OO 0 . OOOE+OO 1. 304£ -0 4 425E-08 756E-22 0. OOO E+OO 

1 OOO E+0 3 
0 OOOE+OO 
0 OOOE+OO 

OMaxinrum TDOS E ( t) : 1. 9 5 5 E - 03 mrem/yr at. t = 14.29 ft o. 03 years 
0 

Total Dose Contributions TDOSE(i,p, t ) fo r Individua l Radionuc l ides Ii) and Pathways Ip) 

Ground 
Radio- = Nu clide mrem/yr f ract . 
Nu clide 
AAi\JiJU\j\ .MAAi\)\)\)\i( AAAA)\j\ 

Am-241 0. OOOE +OO 0. 0000 
C-14 o. Oo•E+oo 0 0000 
Co-60 0. OOOE+OO 0 0000 
Cs-137 0. OOOE+OO 0 0000 
Eu-15 4 0. OOOE+OO 0 0000 
Eu-155 0. OOOE + OO 0. 0 0 00 
H- 3 0. OOOE+OO 0. 0000 
Ni-63 0. OOOE+OO 0. 0000 
Pu-238 0. 000E+00 0. 0000 
Pu-239 0 OOO E+OO 0. 0000 
Sr-90 0. OOOE+OO 0. 0000 
ttttttt ttttttttt tttttt 
Total 0. OOO E+OO 0. 0000 

A s mrem/yr and Fraction of Total Dose At t = 1. 429E+ Ol years 
Water I ndependent Path ways (In ha l ation excludes radon) 

Inhalation Radon Plan t = = = mrem/yr f ract.. mrem/yr fract. mrezn/y r fract. 

== AAi\ii.iUUUU\ MliJUij\ == 
0. OOOE+OO 0. 0000 o. OOOE+OO O. 0000 0. OOOE+OO 0 0000 
0. OOOE+OO 0. 0000 0 OOO E+OO O. 0000 0 OOO E+OO 0 0000 
0. OOOE+OO 0. 0000 0 OOOE+OO O. 0000 0 OOOE+OO 0. 0000 
0. OOOE+OO 0. 0000 0. OOO E+OO O. 0000 0 OOOE+OO 0 0000 

OOO E+OO 0 . 0000 0 OOOE+OO 0. 0000 0 OOOE+OO 0 0000 
OOOE+OO 0 . 0000 0. OOO E+OO O. 0000 0 OOOE+O O 0 0000 
OOOE+OO 0 . 0000 0. OOO E+OO O. 0000 0 OOOE+OO 0 0000 
OOOE+OO 0. 0000 0 OOOE+OO O. 0000 0 OOOE+OO 0. 0000 
OOO E+OO 0. 0000 0. OOOE+OO O. 0000 0 OOOE+OO 0. 0000 
OOO E+OO 0. 0000 0. OOO E+OO O. 0000 0. OOOE+OO 0. 0000 

0. OOO E+OO 0. 0000 0. OOO E+OO O. 0000 0 . OOOE+OO 0 . 0000 
ttttttttt tttttt ttttfttt f fftt tt t tttttttt tttttf 
0. OOO E+OO O . 0000 0. OO OE+OO O. 0000 0. OOOE+OO O. 0000 

Meat. = mrem/yr frac t . 

= = 
0 OOOE+OO 0. 0000 
0 OOOE + OO 0. 0000 
0 OOOE+OO 0. 0000 
0 OOOE+OO 0. 0000 
o. OOOE+OO 0. 0000 

OOO E+ OO 0. 0000 
OOOE+OO 0. 0000 

0. OOOE + OO 0 . 0000 
0. OO OE+OO 0. 0000 
0. OOOE + OO 0. 0000 
0. OOOE + OO 0. 0000 
tttt tt ttt ttttt t 
0. OOOE + OO 0. 0000 

Milk = mrem/yr fr ac t . 

lUUUUUUUU( lUUUUUl 
OOOE+OO 0. 0000 
OOOE+OO 0 . 0000 
OOOE+OO 0. 0000 
OOOE+OO 0. 0000 

0 OOOE+OO 0 . 0000 
0. OOO E +OO 0. 0000 
0. OOOE+OO 0. 0000 
0 OOOE+OO 0. 0000 
0. OOOE+OO 0 . 0000 
0. OOOE+OO 0. 0000 
0. OOOE+OO 0. 0000 
ttttttiff ffifff 
0. OOOE+OO 0. 0000 

Soil = rnrem/ y r fract. 

0. OOO E +OO 
0. OOOE+OO 
0. OOOE+OO 
0. OOO E +OO 
0. OOOE+OO 
0 . OOO E +OO 
0. OO OE+OO 
0 . OOOE+OO 
0. OOO E+OO 
0 . OOOE+OO 
0. OOOE+OO 
ffffffiff 

0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0 0000 
0 0000 
0 0000 

0000 
0000 

0. 0000 
fffttt 

0. OOOE+OO O . 0000 
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Attachment to Waste Site Reclassification Form 2013 -076 

ATTACHMENT 1 

lRESRAD, Version 6.5 T• Limit = 180 days 06/10/2013 07:23 Page 17 
Swranary 118-N- l Radionuclide Dose and Groundwater Protection Evaluation 
File C: \RESAAD_FAM ILY\RESRAD\6 5\USERFILES\118-N-l_SR-90 .RAD 

Total Dose Contributions TDOSE(i.p, t) for Individual Radionuclides (il and 
As mrem/yr and Fraction of Total Dose At t = 1. 429E+Ol years 

Water Dependent Pathways 
Water Fish Radon Plant Meat Radio-~==== 

Nuclide mrem/yr fract. rnrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . 
Nuclide 

=== == == =AiWUU\ = i\JJlJ\M Am-241 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 OOOE+OO 0 . 0000 O00E+ 00 0.0000 0. OOOE+OO 0. 0000 
C-14 0. OOOE+OO 0 . 0000 0 OOOE+OO o. 0000 OOOE+OO 0 . 0000 OOOE+ OO 0.0000 0. 000E+O0 0. 0000 
Co-60 0. 000E+00 0. 0000 0. 000E+00 o. 0000 OOOE+OO 0 . 0000 O00E+00 0.0000 0 . 000E+00 0. 0000 
Cs-137 0. 000E+00 0 . 0000 0. OOOE+OO 0 . 0000 OOOE+OO 0. 0000 OOOE+OO 0. 0000 0. OOOE+ OO 0. 0000 
Eu- 154 0. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 OOOE+OO 0. 0000 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Eu-155 0. OOOE+OO 0. 00 00 0 . OOOE+OO 0. 0000 OOOE+OO 0. 0000 OO OE+OO 0. 0000 0. OOOE+OO 0. 0000 
H-3 1. 523E-03 0. 7790 5. 429E-07 0. 0003 OOOE+OO 0 . 0000 4 . 1 56E-04 0.2126 3. 451E-06 0. 0018 
Ni-63 0 OOOE+ OO 0. 0000 0. 0008+00 0. 0000 0 . OOOE+OO 0. 0000 0. OO OE+OO 0. 0 000 0. OOOE+OO 0. 0000 
Pu- 238 0. OO OE +OO 0 . 0000 0 . OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0 OO OE+OO 0. 0 000 0. OOOE+OO 0. 0000 
Pu-239 0. OOOE+OO 0 . 0000 0. 0008+00 0 . 0000 0 . OOOE+OO 0. 0000 0 OOO E +OO 0. 0000 0 . OOOE+OO 0. 0000 
Sr-90 0. OOOE+OO O . 0000 0. OOOE+OO 0. 0000 0. OOOE +OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO O . 0000 
fffffft fffffffft ffffff fffffffft ffffU Ufftffft ftftft fffjjffjf jfffft jfftfjfft fttfft 
Total 1. 523E-03 0 . 7790 5 . 429E- 07 0. 0003 0. OO OE +OO 0. 0000 4 .156E- 04 0.2126 3. 45 1E-06 0. 0018 

O*Sum of all water independent and dep endent pa thways . 

Pathwa ys (p) 

Milk = mrem/yr fract . 

== 
0. OOOE+OO 0. 0000 
o. OOOE+OO 0. 0000 
0 . OOOE+OO 0. 0000 
0. OOOE+OO 0. 0000 
0. OOOE+ OO 0. 0000 
0 . OOOE+OO 0. 0000 
1 . 2588-05 0. 0064 
0. OOOE • OO 0. 0000 
0 . OOOE•OO 0. 0000 
0 . OOOE+OO 0 . 0000 
0 . OOOE+OO O. 0000 
tffffffff ffftff 
1. 258E-05 0 . 0064 

Rev. 0 

All Pathways• 
~ 

mrem/yr fract. 

== 
0. OOOE+O O 0.0000 
0. OOOE+O O 0. 0000 
0. OOOE+ OO 0. 0000 
0. OOOE+O O 0. 0000 
0. OOOE+OO 0. 0000 
0. OOOE+OO 0 . 0000 
1. 955E-03 1. 0000 
0 OOOE+OO 0 . 0000 
0 OOOE + OO 0. 0000 
0. OOOE + OO 0. 0000 
0 . OOOE + OO O. 0000 
tttffffff ffffff 
1. 955E- 03 1. 0000 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, version 6 . 5 T« Limit = 180 days 06/10/2013 07, 23 Page 18 
Sumnary 118-N-1 Radionuclide Dose and Groundwater Prot ec t ion Evaluation 
File C: \RESRAD_FAMILY \ RESRA0\ 6 _ 5\USERFILES \ 118 - N- l_SR- 90. RAD 

Total Dose Contributions TDOSE(i ,p, t) for Individual Radionuclides (i) and Pathways (p l 
As rnrem/yr and Fraction of Total Dose At t = 0. 000E+00 years 

0 water Independent Pathways (Inhalation exc l udes radon) 
0 Ground Inhalation Radon Plant Meat Milk Soil 
Radio- = = = = ~ = = Nuclide mrem/yr fract. mrem/yr fr act. rnrem/yr fract. mrem/yr f ract. mrem/yr f ract . rnrmn./yr fr act. mrem/yr fract . 
hlU\JUUUi AAJU\AA)\)\)\ lilU\JU\Ji == == )\)\)SJlJ!J()lJJU\.!UUSJi = lilU\JU\Ji =jijiJ\jJ\j\ == 
Arn-241 0. OOOE+OO 0. 0000 0 OOOE+OO 0 . 0000 0. OOOE+OO 0.0000 0. OOOE+OO 0. 0000 0 OOOE+OO 0 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
C-14 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 00 00 0. OOOE+OO 0. 0000 0 OO OE+OO 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Co-60 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 000 0 0 . OOOE + OO 0. 0000 0. OOOE+OO 0. 0000 0 OOOE+ OO 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Cs-137 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 .0000 0. OOOE+OO 0. 0000 0 OOOE+OO 0 000 0 OOOE+OO 0. 0000 0. OOOE+OO o. 0000 
Eu-15 4 0. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0 . OOOE+OO 0.0000 0. OOOE+OO 0. 0000 0 OOOE+OO 0000 0 OOOE+OO 0. 0000 0 . OOOE+OO o. 0000 
Eu- 155 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0.0000 0. OOOE+ OO 0. 0000 0 OOOE+O O 0000 0 OOOE+OO 0. 0000 0. OOOE+OO o. 0000 
H-3 0. OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0.0000 0. OOOE+OO 0. 0000 0. OOOE+ OO 0000 0 OOOE+OO 0. 0000 0. OOOE+OO o. 0000 
Ni -63 o. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0.0000 0. 0008+00 0. 0000 0. OOOE+OO 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Pu-238 o. OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+ OO 0 .0 000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE+OO o. 0000 
Pu-239 o. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0.0000 0. OOOE+OO 0. 0000 0. OOOE+ OO 0. 0000 0 OOOE+ OO 0. 0000 0. OOOE+OO o. 0000 
Sr- 90 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0 .0000 0. OOOE+OO 0. 0000 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 
itttttt ttttttttt tttttt ttttttttt ttfttt ftififfft fffftt Ufttffff fftfff ftftttfff ttttff ffftttfff ttttff ttfttfttf ttfftt 
Total O. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE-+0 0 0 .0000 0. OOOE+OO 0. 0000 0 . OOOE-+ 00 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO o. 0000 

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

As mrem/yr and Fract.ion o f Tota l Dose At t . 0. OOOE+OO years 
0 Wat e r Dependen t Pathways 
0 Water Fish Radon Plant Meat Milk All Pathways* 
Radio- = = = = ~ = = Nuclide m.rem/yr tract. mrem/ yr fract. mrem/yr fract. mrern/ yr fract . mrem/yr tract. mrern/yr fract. mrem/yr fract. 
;uu;.;;,;u;.;;.i\l\i\l\i\)i.)\l\lU\l\i\i\ == == iWU\AJUUU( = = lilU\JU\Ji = lilU\JU\Ji == 
Am-24 1 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO o. 0000 OOOE+OO 0 . 0000 0 OOOE+OO 0. 0000 0 OOO E+OO 0 0000 0. OOOE+ OO 0. 0000 
C-14 0. OOOE+OO 0. 0000 0. OOOE+O O 0. 0000 0. 000:E:-+ 00 0.0000 OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0 OOO E+OO 0 0000 0. OOOE+OO 0. 0000 
co-60 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+ OO 0.0000 OOOE+OO 0 . 0000 0 OOOE+OO 0. 0000 0 OOOE+OO 0 0000 0. OOOE+OO 0. 0000 
Cs-137 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0 . 0000 OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0 OOOE+OO 0000 0. OOOE+OO 0. 0000 
Eu-154 0. OOOE+OO 0. 0000 0 . OOOE-+00 0. 0000 0. 0008+ 00 0 . 0000 OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0 OOOE+OO 0000 0. OOOE+OO 0. 0000 
Eu-155 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE-+ 00 0 . 0000 0 OOOE+OO 0. 0000 0 OOOE+OO 0 . 0000 0 OOOE+OO 0000 0 . OOOE +OO 0. 0000 
H-3 0 . OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. 0008-+00 0 . 0000 0 OOOE+OO 0 . 0000 0 OOOE+OO 0. 0000 0 OOOE +OO 0000 0. OOOE+OO 0. 0000 
Ni -63 0. OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0 OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0 OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 
Pu-238 0 . OOOE+OO 0 . 0000 0 OOOE+OO 0 . 0000 0. OOOE-+ 00 o. 0000 0. OOOE+OO 0. 0000 0. OOOE +OO 0. 0000 0 . OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 
Pu-239 0. OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0.0000 0 OOOE +OO 0. 0000 0. OOOE+ OO 0. 0000 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 
Sr- 90 0. OOOE+OO O. 0000 0 . OOOE+OO 0. 0000 0. OO OE+OO 0 . 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO O. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 
fftffff fffftfftt ttttff ttfffffff ffttft ttffjfftf jjtftf ffjffftff ffffff ttffttfff ff tiff ffttftttt fffftt fffjfffft iffiif 
Total 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO O. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0 000 

O*Sum of all water independent and dependent pathways. 
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Attachment to Waste Site Reclass ification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6. 5 T« Limit = 180 days 06/10/2013 07,23 Page 19 
Swmnary 1 18-N-l Radionuclide Dose and Groundwater Pro tec t ion Evalu ation 
File C : \RESRAD_FAMI LY\ RESRAD \ 6. S\USERFILES \ 1 18-N-l_SR- 90. RAD 

Total Dose Contributions TOOSE ( i , p , tl fo r I ndividual Radionuc lides (i) and Pa t~ways Ip) 
As mrern/yr and Fraction o f Total Dose At t = 1 . OOOE+OO years 

Water Independent Pathways (Inhalation excludes r adon) 
Groun d I nha l a t ion Radon Plant Meat Mi l k So il 

Radio- AAJi.AAAJi.Ji.Ji.lUiJi.Ji.Ji.li.A = = ~ = = AAAAAA A~hhAAAA. 
Nuclide mrern/ yr fract. mrem/yr f ract. mrem/yr tract. mrem/yr f r act . mrem/yr fract. mrem/yr fr a ct . mrem/yr fract. 

=== == == =J\AAj(j\ji, == == == Arn-241 0 . OOO E+OO 0. 0000 0. OO OE+OO 0 . 0000 O. OOOE+OO 0 . 0000 0 OOOE+ OO 0. 0000 0. OOO E+OO 0 0000 0 OOO E+OO 0 0000 0. OOO E+OO 0 0000 
C-14 0. OOOE+ OO 0. 0 000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0 0000 0 OOOE+ OO 0 . 0000 0 . OOO E+OO 0 0000 0 OOO E +OO 0. 0000 0. OOO E+OO 0 0000 
Co-60 0. OOOE+OO 0. 0 000 0. OOOE+OO 0. 0000 0 . OOOE+ OO o. 0000 0 OOO E+O O 0 . 0000 0 . OOOE+O O 0 0000 0 OOO E+OO 0. 0000 0. OOOE+OO 0 00 00 
Cs - 137 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 0 00£+00 0. 0000 0. OO OE+OO 0 0000 0 OOO E +OO 0. 0000 0. OO OE+OO 0 0000 
Eu-154 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 000 0 0. OOOE + OO o. 0000 0 OOOE +OO 0. 0000 0 . OO OE+OO 0 0000 0 OOO E +OO 0. 00 0 0 0. OOOE+OO 0 0000 
llu - 155 0. OOOE + OO 0. 0000 0. OOOE+OO 0. 000 0 0. OOOE + OO 0 0 000 0 OOO E+ OO 0 . 0000 0. OOOE+OO 0 0 000 o. OOO E +OO 0. 0000 0. OOOE+O O 0 00 00 
H- 3 0 . OOO E +OO . 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0 000 0. OOO E+OO 0 . 0000 0. OOO E+OO 0 0000 0. OOO E+OO 0 . 0000 0. OO OE+OO 0 00 00 
Ni-63 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0 . OOOE+OO 0. 0000 OOOE+O O 0. 0000 0. OOOE+OO 0 0000 
Pu- 23 8 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0 000 0. OOOE+OO 0.0000 0. OOOE+OO 0. 0000 OOOE+O O 0. 0000 0 . OOO E+ OO 0000 
Pu-2 39 0. OO OE+ OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+ OO 0. 0 000 0 . OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 OOO E +OO 0. 0000 0. OOOE+OO 00 00 
Sr-90 0. OOOE+OO 0. 0000 0. 000£+00 0. 0000 0. OOO E + OO 0. 0000 0. OOO E+O O 0. 0000 0 . OOOE +OO 0. 0000 0. OOO E +OO 0 . 0000 0 . OO OE+ OO 0 . 00 00 
f f t1ft1 fffffffff ffffff fffffffff ff ffff ff f ffffff fffftf f ff ffffff ftf f tf fffffffff tttttt tfttttttt ttt t tt ttttftftt f ttftt 
Tota l 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOO E + OO 0. 0000 0. OOO E+OO 0. 0000 0. OOO E +OO 0. 0000 0. OOO E +OO 0. 0000 0 . OOOE+OO O. 0000 

0 
Total Dose Contributions TDOSE ( i,p,t) for Individua l Radionuclides Ii) and Pathways I p) 

As mrem/yr and Fraction of Total Dose At t - 1. OOO E+O O years 
0 Water Dependent Pathways 
0 Wat e r Fish Radon P l an t Meat Mi lk All Pathways• 

Radio - = = = AA,AAU~U ~~iOi, AIOI. ~ = ~AAUA~ U U,AlS.AA 
Nu cl i de mrem/yr f r ac t . mrem/ yr f r act . mrem/yr tract . mrem/yr fract . rnrem/ y r fract . mrem/yr fra c t . mrem/ yr f r act. 

lUi..'.JIJUU( ~ = == == == = JiAJlJiAA == JiJ\JUU\J\J\M Ji.MJi.JU\ 
Arn-2 41 0. OOOE+OO 0. 0000 0. OO OE+OO o. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+O O 0. 0000 0. OOOE+OO 0 . 0000 0. OO OE+ OO 0 . 0000 
C- 14 0 . OOOE+OO 0 . 0000 0. OO OE+OO 0 . 0000 0 . OOO E+OO 0. 0000 0 . OOOE+OO 0. 0000 0 . OOOE+OO 0 . 0000 0. OOO E+O O 0. 0000 0. OOOE+OO 0. 000 0 
Co-60 0. OOOE+OO 0 . 0000 0. OO OE+OO 0. 00 00 0. OOOE +OO 0. 0 000 0. OOOE+OO 0. 0000 0. OOOE+ OO 0. 000 0 0 OOOE+ OO 0. 00 00 0. OO OE+OO 0. 00 00 
cS- 1 31 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0 . OOO E +OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+ OO 0. 0000 0. OOOE+ OO 0. 0000 0. OOOE+ OO 0. 0000 
llu -15 4 0. 000£+ 00 0 . 00 00 0. OOOE+OO 0 . 0000 0 . OOO E+OO 0. 0 000 0. OOOE+OO 0.0000 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 D. OOOE+ OO 0 . 0000 
Eu-155 0. OO OE+OO 0. 0 00 0 0. OOOE+ OO 0 . 000 0 0. OO OE +OO 0. 0 000 0 . OOOE + OO 0. 0000 0. OO OE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE + OO 0. 0000 
H-3 0. OO OE + OO 0. 0 00 0 0 . OOOE+ OO 0 . 0000 0. OO OE+OO 0. 0 000 0. OOOE+OO 0.0000 0 . OOO E+OO O. 000 0 0. OOOE+O O 0. 0000 0. OOOE+OO 0. 00 00 
Ni-63 0. OO OE+OO 0. 0 00 0 0 . OOOE+OO 0 0000 0 OOO E•OO 0 . 0000 0. OOOE+ OO 0. 0000 0. OOOE+ OO O. 0000 0 . OOOE+OO 0. 0000 0. OOOE+ OO 0. 0 000 
Pu-238 0. OOOE+ OO 0. 0 00 0 0 . OOOE+OO 0 . 0000 0 OOO E +O O 0. 0 000 0 . OOOE + OO 0. 0000 0. OOOE + OO 0. 0000 0. OOOE+ OO 0 . 0000 0. OOOE+ OO 0. 0000 
Pu -2 39 0 . OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E +OO 0. 0000 0. OOOE + OO 0. 0000 0. OO OE+OO 0. 0000 0. OOOE+ OO 0. 0000 0. OOO E+ OO 0. 00 00 
Sr-9 0 0. OOO E+ OO 0. 0 00 0 0. OOOE+OO 0. 0000 0 . OO OE+OO 0. 0000 0. OOOE+ OO 0. 0000 0 . OOOE+O O 0. 0000 0 . OOOE+OO 0. 0 000 0. OO OE+OO 0 . 0000 
ttttttt ttttttttt tttttf ttftttttt ttttff ffffttftt tt t ttt tttttt ttt tttfff tffffffft fffttf ffffffftt ffffff ftttfttti tttft t 
Total 0 . OOOE + OO 0. 0 00 0 0. OOOE:+00 0. 0 000 0. OOO E +O O 0 . 0000 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+O O 0. 0 000 

o •swn of al l water independent. and dependent pathways. 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Vers i on 6. 5 T« Limit = 180 days 06/10/2013 07, 23 Page 20 
Swrrna,:y 118-N-l Radionucl ide Dose and Groundwater Protection Evaluation 
File C: \RESRAD_FAMI LY\RESRAD\6. 5\USERFILES\118-N-l_SR-90. RAD 

Total Dose Contributions TDOSE(i ,p , t) f or Individua l Radionuclides (i) and Pathways ( p l 
As mrem/yr and Fraction o f Total Dose At t = 3. OOO E+OO years 

Wat.er Independent Pathways ( Inhal ation excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soil 

Radio-~ = r,.z,,a,;r,,:u,nulSOIIUA ili lilU!.li.ti.liU!ilililiO, A.Ol!i!iU,!iii.UII.KU!i = ~ Nuclide mrem/ yr fracc. mrem/yr fract. mrem/yr fract. mrem/ yr fract. mrem/yr tract. mrem/yr tract. mrem/yr fract. 

i\i\)iJ\)\)iJl. = /iJiJUU\A == !Wv..'.i\Ai\J\ JiJJUUil\ == == lUiJUUUUiJU\ = =i\AAAAJ( 
Am- 241 0. OOOE+OO 0. 0000 0. OOOE+OO o. 0000 0. OOOE+OO 0. 00 0 0 0 OOOE+OO 0 . 0000 0. OOO E+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
C-14 0. OOOE+ OO o. 0000 0. OOO E+OO o. 0000 0. OOOE+OO 0. 00 00 0 . OO OE+ OO 0 . 0 000 0. OOO E +OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0000 
Co-60 0. OOOE+ OO 0 0000 0. OOO E+ OO o. 0000 0 . OO OE+OO 0 .00 0 0 0. OO OE+ OO 0 . 0 000 0. OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
C s - 1 37 0. OOOE+ OO 0 0000 0. OOOE+OO o. 0000 0. OOOE+OO 0.0000 0. OO OE+ OO 0 . 0000 0. OOOE+OO 0 . 0000 0 OOO E+ OO 0. 0000 0. OOOE+OO 0 . 0000 
Eu- 154 0. OOOE+OO 0 0 000 0 . OOO E+OO 0 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0000 0 OOOE+OO 0. 000 0 0. OOOE+OO 0. 0000 
Eu- 155 0. OOO E+ OO 0 0000 0. OOO E+OO 0 0000 0. OOOE+ OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOO E+O O 0 . 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 
H- 3 0. OOOE+ OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0. 00 0 0 0. OOOE+OO 0 . 0000 O. OOO E+O O 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Ni - 6 3 0. OOOE+OO 0 0000 0. OOO E+O O 0 . 0000 0. OOOE+OO 0. 00 0 0 0 . OOOE+OO 0 . 00 00 0. OOOE+OO 0 . 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
PU-238 0. OOOE+OO 0 0000 0. OO OE+O O 0 . 0000 0. OOOE+ OO 0. 00 0 0 0 . OOOE+OO 0. 0000 0 . OOOE+OO 0 . 0000 0 . OOOE+OO 0. 000 0 0. OOOE+OO 0. 0000 
Pu-23 9 0 . OOOE+ OO 0. 00 00 0. OOO E+O O 0. 0000 0 . OO OE+ OO 0. 0000 0 . OOO E+ OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOO E+OO 0. 00 00 0. OOOE+OO 0. 0000 
Sr-90 0. OOOE+OO 0 . 00 00 0 . OOO E +O O 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 000 0 0. OOOE+O O 0 . 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 
tffffff fffffffff ffffff ffffffff t ffffff jfffjffff fffff f fffffffff ffiffi fifi fiifi ffffff fftffttft ftffff ff t ff tftt ffftff 
Total 0. OOO E+ OO 0. 0000 0 . OOO E +OO 0 . 0000 0 . OOOE+OO 0. 0000 0. OOO E +OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0 . 0000 

0 
Tota l Dose Cont r ibu tions TDOSE(i , p, t) for Individual Radionuclides ( i i and Pathways (pl 

As mrem/yr and Fraction of Total Dose A.t t = 3. OOOE+ OO years 
Water Dependent Pathways 

Water Fish Radon Plant Mea t Milk All Pathways• 

Rad io- = = = = ~ MAli.hh.hAhhAAAAA = Nuclide mrem/yr fract . mrem/yr fract. mrern/yr frac t . mrem/ yr tract. mrem/yr fract . mrem/yr fract. mrem/yr fract. 

=== == = JiJJUUil\ == == == == 
Arn- 241 0. OO OE+OO 0. 00 00 0 . OOOE+ OO 0. 0000 0. OOOE+O O 0.0000 0. OO OE+OO 0. 0000 0. OO OE+O O 0 . 0000 0. OO OE+O O 0. 0000 0. OOOE+OO 0000 
C-14 0. OO OE+ OO 0. 0 000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 00 00 0. OOO E+ OO 0. 0000 0. OOOE+OO 0 . 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0000 
Co-60 0. OOO E+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0 0000 0. OOO E+O O 0 . 0000 0. OOOE+OO 0. 0000 0. OOO E+O O 00 00 
Cs-137 0. OOOE +OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+ OO 0. 0000 0. OOO E+O O 0 0000 0. OOO E+O O 0 . 0000 0 . OOOE+OO 0. 0000 0. OOO E+O O 0000 
Eu- 15 4 0. OOOE+OO 0. 0000 0 . OOO E+ OO 0. 0000 0 . OOO E+ OO 0.0000 0 . OOO E+ OO 0 0000 0. OOO E+O O 0. 0000 0. OOOE+O O 0 . 0000 0. OOO E+OO 0000 
Eu-155 0. OOOE+OO 0 . 0000 0. OOOE +OO 0. 0000 0. OOO E+ OO 0.0000 0. OOO E+ OO 0 0000 0 OOO E+ OO 0 . 0000 0 . OO OE+OO 0 . 0000 0 OOO E +OO 0000 
H-3 0. OOOE+O O 0. 0000 0. OOOE+ OO 0. 00 0 0 0 . OOOE + OO 0. 0000 0. OOO E+OO 0 0000 0 OOO E+O O 0. 0000 0. OOOE+O O 0 . 00 00 0 OOO E+OO 0000 
Ni-63 0 . OOOE+O O 0. 0000 0 . OOOE+OO 0. 0000 0. OOO E+O O 0. 0000 0. OOO E+OO o. 0000 0. OO OE+OO 0 . 0000 0. OOOE+OO 0 . 0000 0. OOO E+OO 0000 
Pu-238 0. OOOE+O O 0. 0000 0. OO OE+ OO 0. 0000 0. OOOE+ OO 0. 0000 o. OOOE+OO 0 000 0 0 OO OE+O O 0 . 0000 0 . OOOE+OO 0 . 00 00 0 OO OE+OO 0000 
Pu -239 0. OOOE +O O 0 . 0000 0. OOOE+ OO 0. 0000 0. OOOE+ OO 0.0000 0 OO OE+OO 0 00 00 0 OOO E+O O 0 . 0000 0. OOOE+OO 0. 0000 0 OO OE+O O 0000 
sr-90 0. OOOE+OO 0 . 0000 0. OOOE +OO 0. 0000 0. OOO E+O O o. 0000 0. OOO E+OO 0. 0000 0. OOO E+O O 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+O O 0. 0000 
ffftffi f ififfift fttfii iiftttfff tfffft ftitftftt ttfff f fttffftff fttfft ffftf ffff tfffft fffffffff f fftff ftfffftff tftfft 
Tota l 0. OOO E+OO 0 . 0000 0. OOOE +OO 0 . 0000 0. OOOE+ OO o. 0000 0. OOOE+OO 0 . 0000 0. OOO E+ OO 0. 0000 0. OOOE+OO O. 0000 0 . OOO E +OO 0 . 0000 

o•sum o f al l water independent and dependent pathways. 
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Attachment to Waste Site Reclass ification Form 2013 -076 Rev. 0 

ATTACHMENT 1 

l RESRAD, Version 6. 5 T« Limit = 1 80 days 06/ 10/2013 07, 23 Page 21 
Summary 11 8-N-1 Radionuclide Dose and Groundwa t e r Protection Evaluation 
File C : \RESRAD_FAMILY\RESRAD\ 6. 5 \USERFILES\118-N-l_SR-90. RAD 

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides Ii) and Pathways IP) 
As mrem/yr and Fraction of Total Dose At t == 1. OOOE+Ol years 

Water I ndependent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soil 

Radio- JUiJOi,til!.U~IS.UUIS.IHi. ~ = ~ J\l:iUtilOO~lO~UO:ilU .Al!.1!.l:i lO~lllJOi,ll!itill!. llO~l!.1!.1!.U l!. Ul!.l!.lU 
Nucl i de rnrem/yr fract. mrem/yr fract. rnrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr frac t . mrem/yr f r act. 

JiJW()(M = = AAAJWWi.l\ )U\J\)i.)\J\ li.iV\.l\i\MJiJ.!Ji/UUv. == == == == 
Am-241 0. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOO E+OO 0. 0000 
C-14 0. OOOE+OO 0. 0000 0. OOOE•OO 0. 0000 O.OOOE+OO 0 . 0000 0. OOOE-+-00 0. 0000 0. OOOE+OO 0. 0000 0. OOOE-+-00 0 . 0000 0. OOOE+OO 0. 0000 
Co-60 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE +OO 0. 0000 0. OOOE+OO 0 . 0000 0 . OOOE+OO 0. 0000 
Cs-137 0. OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Eu- 1 5 4 0. OOOE +OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E +OO 0. 0000 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 o. ooo·E+oo 0. 0000 
Eu-155 0. OOO E+ OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0000 0. OOO E +OO 0. 0000 0 . OOOE+O O 0 . 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0 . 0000 
H-3 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Ni-63 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO o. 0000 
Pu-238 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE +OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+ OO o. 0000 
Pu-239 0. OOO E•OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0 . 0000 0. 0008• 00 0. 0000 0. OOOE+OO 0. 0000 0. OOOE•OO 0. 0000 
S r -90 0. OOOE+OO O. 0000 0. OOOE+ OO 0. 0000 0 . OOO E+OO O. 0000 0 . OOO E+OO O. 0000 0. OOOE +OO O. 0000 0. OOOE+OO 0. 00 00 0. OOOE+OO O. 0000 
ifftfii ffiififii iiiiif f iiifffii iiiift ff fiiiiff ff fft f ff f11ffii fff iif fffffffff fffiff ffiiftfif ffifff fffffffff ifffff 
Total 0. OOO E+OO 0 0000 0 . OOOE+OO O. 0000 0. OOO E+OO O. 0000 0. OOO E+OO 0 . 0000 0 . OOOE • OO O. 0000 0. OOOE+OO 0. 0000 0. OOOE• OO O. 0000 

0 
Total Dose Contributions TOOSE (i. p, t ) for Individu al Radionuclides Ii) and Pathways Ip) 

As mrem/yr and Fraction of Total Dose At. t: :s 1. OOOE•Ol years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat Milk All Path ways '" 

Rad io- = = = ~ l lU l lOOHU~ U ~ OJS. = = ~ Nuclide mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrern/yr fract. mrem/yr frac::t . 

=== == l\J\Al\lU\l5J\AAAJUUUI 1JJUU..O..l..5. = Ji.lWJW(.!Ji.l\li.J\JUU( AAAJWWi.l\ JUUiJ\lUi AAilJiJiJIAi\j\ AlU\J\J\A 
Am-241 o. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E +OO 0. 0000 0 OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
C-14 0 OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0 . OOOE+OO 0. 0000 0 OOOE+OO 0 . 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO o. 0000 
Co-60 0 OOOE+OO 0. 0000 0. OOOE•OO 0. 0000 0. OOOE +OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE +OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 
cs-137 0 OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOO E+OO 0. 0000 0. OOO E +OO 0. 0000 0. OOOE+OO 0. 0000 
Eu -15 4 0 OOOE+OO 0. 0000 0. OOOE-+-00 0 . 0000 0. OOOE+OO 0. 0000 0 OOOE + OO o. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0.0000 0 . OOOE+OO 0 . 0000 
Eu- 155 0 OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE +OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE +OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
H-3 o. OOOE+OO 0. 0000 0. OOO E+OO 0 . 0000 0. OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE•OO 0. 0000 0 . OOOE+OO 0. 0000 
Ni -6 3 0 OOOE+OO 0. 0000 0. OOOE+O O 0. 0000 0. OOOE+ OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Pu -238 0 . OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE +OO 0. 0000 0 OO OE+OO 0. 0000 0. OOO E+O O 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0000 
Pu -239 0. OOOE+OO 0. 0000 0. OOOE+O O 0. 0000 0. OOOE+OO 0. 0000 0 OO OE + OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0 . 0000 0 . OOOE+O O 0 . 0000 
Sr-90 0. OOOE+OO O. 0000 0 . OOO E+OO 0. 0000 0. OOO E+ OO O. 0000 0. OOOE +OO 0. 0000 0. OO OE+OO O. 0000 0. OOOE+OO O. 0000 0. OOO E+ OO O. 0000 
UUUf fUffffii iffftf UfUffif tttttt ffiiiiiff iifiif fiiffffii ffiift ffUfUii Uiift fffUffff ffffff ffffiffff ffiiff 
Total 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+OO O. 0000 o . oooe+oo o. 0000 0. OOOE+OO O. 0000 

O*Sum of all water independent and dependent pathways. 
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Attachment to Waste Site Reclass ification Form 201 3-076 

ATTACHMENT 1 

lRESRAD, Version 6. 5 T« Limit = 180 days 06 / 10/2013 07: 23 Page 22 
Summary 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
Fi le C: \RESRAD_FA.."'!ILY\RESRAD\ 6 . 5\USERFILES\118-N-l_SR-90 . RAD 

Total Dose Contributions TDOSE(i , p,t) for I ndividual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t = 1. 429E+Ol years 

Water I n dependent Pathways (Inhalation exclude s r adon) 
Ground 

Ra di o -~ 
Nuclide mrem/yr fract. 

~ = AAAi\AA 
Arn- 24 1 O.OOOE+OO 0.0000 
C- 14 0. OOO E+ OO O. 0000 
Co-60 0. OOOE+OO O. 0000 
Cs-137 0. OOOE+OO O. 0000 
Eu-154 0. OOOE+OO O. 0000 
Eu-155 O. OOOE+OO O. 0000 
H- 3 0. OOOE+O O O. 0000 
Ni-63 0. OO OE+ OO O. 0000 
Pu- 238 0 . OOOE+O O O. 0000 
Pu-239 O. OOOE+OO O. 0000 
sr-90 0. OOOE+OO O. 0000 
tfftftf tffffffff tfffff 
Total O. OOO E+OO O. 0000 

0 

Inhal ation Radon Plant Meat 
~ ~ ~ ii A A A Ii !i li A Ii Ii K Ii Ii. li A A 

mrem/yr fract . rnrern/yr fract. rnrern/yr fract. mrem/yr fract. 

== == == ~AA)\)iJ\)\ 
0 OOOE+OO 0.0000 O.OOOE+ OO 0 . 0000 O.OOOE+OO 0 .0000 O. OOOE+OO 0 . 0000 
0 OOOE+OO O. 0000 0. OOO E+ OO o. 0000 0. OOOE+OO O. 0000 0 . OOO E+ OO O. 0000 
0 OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOO E+ OO O. 0000 
0 OOOE+OO O. 0000 0 . OOO E+ OO O. 0000 0. OOOE+OO O. 0 000 0 . OOO E+ OO O. 00 00 
0 OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOO E+OO 0.0000 
0 OOO E+ OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOO E+ OO 0.0000 
0 OOOE+OO 0.0000 O. OOOE+ OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+ OO 0. 0000 
0 OOO E+ OO O. 0000 0. OOO E+OO O. 0000 0. OO OE+OO O. 0000 0. OO OE+OO O. 0000 
0 OOOE+OO 0.0000 O.OOOE+ OO 0.0000 O.OOOE+OO 0 . 0000 O. OOO E+ OO 0.0000 
0 OOOE+OO 0.0000 0.0008 +00 0.0000 O.OOOE+OO 0.0000 O.OOO E+OO 0 .000 0 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 
fffftfftf Uffff ffffffftf ftf fff fffftffff iiffff Uiffiiff ffftff 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0 . 0000 

Pathways (p) 

Milk = mrern/ yr fract. 

== 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+O O O. 0000 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OOO E+ OO O. 0000 
0 . OO OE+OO O. 0000 
0 . OOOE+OO O. 0000 
0 . OO OE+OO O. 00 00 
0. OOOE +OO O. 00 0 0 
iifffffff ffifff 
0 . OOOE +OO O. 0000 

Total Dose Contribut ions TDOSE{i ,p,t ) fo r Individual Radionuc l ides (i) a nd Pathways (p) 
As mrem/yr ·and Fr action of Total Dose At t = 1 . 429E+Ol years 

Water Dependent Pathways 

Soi l 
AK.lililiK.iiiiKliKKliliU 

mrern/yr fract. 
~ /UiJWU( 

0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
ffffiffff Ufftf 
0 . OOOE+OO O. 0000 

Water Fish Radon Plant Meat Milk All Pathways .. 
Radio-~ AK. K K. K. K. AK. S. )i K. )i A A Ii)). A A )i Ii li)i K. li li )i ti ti Ji ti, K. ~ ~ ~ ~ ~ 
Nuc lide mrem/yr tract. rnrern/yr trac e. mrem/yr fract. mrem/yr fract . mrem/yr £race . mrem/yr fract. = = JUiJWU\ = = = llAAiU()i. JW\JlJUU\)\)\ = = AAlUiJU\ = = 
Am- 2 41 
C-14 
Co-60 
Cs -13 7 
Eu- 154 
Eu-155 
H-3 
Ni -6 3 
Pu- 23 8 
Pu-239 
Sr-90 
iifffff 
Total 

0. OOOE+O O 
0 . OOOE+OO 
0. OO OE +OO 
0 . OOOE+OO 
0. OOO E+ OO 
0 . OOOE+OO 
1. 52 3E-03 
0. OOOE+OO 
0. OOOE +OO 
0. OOOE+OO 
0. OOOE +OO 
ffiiiffff 
1. 523E-03 

0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 7790 
0 . 0000 
0. 0000 
0. 0000 
0. 0000 
fiiifi 
0. 7790 

0. OOOE+OO O. 0000 
0. OO OE +OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE +OO O. 0000 
5. 42 9E-07 0. 0003 
0. OOOE+O O O. 0000 
0. OO OE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE +OO O. 0000 
ififfffff iififf 
5. 429E-07 0. 0003 

0. 0008+00 
0. OOOE+OO 
O. OO OE+OO 
0. OOO E+ OO 
0 . OOOE+OO 
0. OOOE+OO 
0 . OOOE +OO 
0 . OO OE+ OO 
0. OOOE+OO 
0 . OOOE +OO 
0 . OOOE+OO 
fffiiffit 
0 . OOOE+OO 

o--swn of all water independent and dep endent pathways. 

0.0000 
0.0000 
0. 0000 
0. 0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0. 0000 
o. 0000 
0. 0000 
f jfjff 
o. 0000 

0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 

OOOE+OO O. 0000 
OOOE+OO O. 0000 

4 . 156E-04 0. 2126 
0 OO OE +OO O. 0000 
0 . OO OE +OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
jffiftfff ftffff 
4.156 E-04 0.2126 

0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0 OOOE+OO O. 0000 
3.4 51 E-06 0.0018 
0 OOOE +OO O. 0 000 
0 OOOE+OO O. 0000 
0 OO OE +OO 0.0000 
0. OOOE+OO O. 0000 
ffffftftf fffftf 
3. 451E-0 6 0. 0018 

0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O 0000 
0. OOOE+OO O 0000 
l. 258E- 05 0 006 4 
0 OOOE+OO O 0000 
0 OOO E+OO O 0000 
0 OOOE+OO O 00 00 
0. OOOE+OO O. 0000 
ffftfffff f fffff 
1. 258E-05 0. 0064 

mrern/yr fract. 
=/UiJWU( 
0. OOO E+ OO O 0000 
0 . OOOE+OO O 0000 
0. OOOE+OO O 0000 
0. OOO E+OO O 0000 
0. OOOE+OO O 0000 
0 . OOOE+OO O 0000 
l. 955E-03 1 0000 
0. OO OE+OO 0000 
0. OO OE+OO 0000 
0. OO OE +OO 0000 
0. OOO E+OO O. 0000 
Ufffffff Uffff 
l. 955 E-03 l. 0000 
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Attachment to Waste Site Reclassification Form 2013 -076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T« Limi t = 1 80 d&ys 06/10/2013 07:23 Page 23 

0 

Summary 118-N-l Radionuclide Dose and Groundwater Pro t ect.ion Evaluation 
File C: \ RESRAD_FAMILY \RESRAD\6. 5 \ USERF I LES \ 118 -N-l_ SR- 9 0 . RAD 

Tota l Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3. OOOE.+-01 years 

Water Independent Pathways (I nhalati on excludes radon ) 
Gr ound I nhalation Radon Plant Meat Milk Soi l 

Radio- = = = = ~ = ~ 
Nuc lide mrem/yr fract. mrem/yr fract. mrem/yr fr act. = = JiJUU\AA = = = /\J\JUUUi. Arn-241 0 OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
C-1 4 0. OO OE+ OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+ OO O. 0000 
Co-60 0. OOOE+ OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+ OO O. 0000 
Cs-137 0. OOOE+OO O. 0000 0. OOOE+OO O. 0 00 0 0. OOOE+ OO O. 0000 
Eu - 154 0. OOOE+OQ O. 0000 0 . OOOE+OO O. 0000 0. OOOE+OO O. 0000 
Eu- 155 0. OOOE+OO O. 000 0 0. OOOE+OO O. 0000 0. OOOE+ OO O. 0000 
H-3 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+ OO O. 0000 
Ni-63 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
Pu-23 8 0. OOOE+OO O. 0000 0. OOOE+ OO O. 0000 0. OOOE+ OO O. 0000 
Pu- 239 O.OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Sr-90 0. OOOE+OO O. 0000 0. OOOE+ OO O. 0000 0 . OOOE+OO O. 0000 
Uftftf UUUfU ftftff fUUtftf tfUU tffftftff fftfif 
Total O. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+ OO O. 0000 

rnrem/yr fract. mrem/yr fract. rnrem/ yr frac t . mrem/yr fract . 

=JWUUU\ == == == 
0 . OOOE+OO O. 0000 0. OOOE+OO O 0000 0. OOOE+O O O. 0000 0. OOOE+OO O 0000 
0. OOOE+OO O. 0000 0. OOOE+OO O 0000 0. OOOE+OO O. 0000 0. OOOE+OO O 0000 
0. OOOE+OO O. 0000 0. OOOE+OO O 0000 0. OO OE+O O O. 0000 0. OOOE+OO O 0000 
0 . OOOE+OO O. 00 00 0 . OOOE+OO O 0000 0. OO OE+O O O. 0000 0 . OOOE+O O O 0000 
0. OOOE +OO O. 00 00 0 . OOO E+OO O 0000 0. OOOE+OO O 0000 0 . OOOE+OO O 0 00 0 
0. OOOE+OO O. 00 00 0. OOO E+OO O 0000 0. OO OE+OO O 0 00 0 0 . OOOE+ OO O 0000 
0 . OOOE+OO O. 00 00 0. OOOE+OO O 0000 0. OO OE+OO O 0000 0. OOOE+O O O 0000 
0. OOOE+ OO O. 0000 0. OOOE+OO O. 0000 0 OO OE+ OO O. 0000 0. OOOE+OO O 0000 
O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0 OOOE+ OO 0.0000 O.OOOE+OO 0.000 0 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0 OO OE+ OO O. 0000 0. OOOE+OO O. 0000 
O. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OO OE+ OO O. 0 00 0 0. OOOE+OO O. 000 0 
itfffffff fiiiif fffjffffj fffffj fffjffjff ffjffj ffjfjftff tfffff 
0. OOOE+ OO O. 0000 0. OOOE+OO O. 0000 0. OO OE+OO O. 0000 0. OOOE+OO O. 0000 

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

Water Dependent Pathways 
Water Fish Radon Plant Meat Milk All Pathways .. 

Radio-~ ii KKK KKK KKK K ?i ?i KKK ~ ~ ~ ~ ~ 
Nuclide rnrem/yr fract . rnrern/yr fract. rnrern/ yr fract . ==/iJIJUW(==== Am-241 
C-14 
Co-60 
Cs- 137 
Eu-154 
Eu-155 
H-3 
Ni-63 
Pu-238 
Pu-239 
Sr-9 0 
fffffff 

0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0 00 0 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OO OE+OO O. 0000 
9. 703 E-07 0. 7 678 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OO OE+OO O. 0 000 
0. OO OE+OO O. 0000 
ffffiffff fffff f 

0 . OOOE+OO O. 0 0 00 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0 . OOOE+OO O . 0000 
0. OOOE+OO O. 0000 
3.SSlE-10 0.0003 
0. OOOE+OO O . 0000 
0 . OOOE+O O O. 0000 
0 . OOOE+OO O. 0000 
0 . OOOE+OO O . 0 00 0 
fffffffff ffffff 

O. OOOE+OO 0 . 0000 
0. OOOE+OO O. 0000 
0. OOOE+ OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
fffffffff fftfff 

mrem/yr fract. = J\J\iU\M 
0. OOOE+OO O 00 00 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 00 00 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 00 00 
0. OOOE+OO O. 00 00 
2.814E-07 0.2227 
0. OOOE+OO O. 00 00 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 00 00 
0. OOOE+OO· 0. 0000 
fffffffU ffffff 

mrern/yr fract. 
.'JU\iilUUiM /\i\iWvl 
0. OOOE+O O O. 0000 
0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OO OE+OO O. 00 00 
0. OOOE+ OO O. 00 00 
0. OOOE+OO O. 0000 
2. 876E-09 0. 0023 
0 OOOE+OO O. 0000 
0. OOOE+ OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 000 0 
fffffffff ffffff 

mrem/yr fract. mrem/yr fract. = = l\JUWUUUU( /\J\JUUUi. 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
0 . OOOE+OO O. 00 0 0 0. OOOE+ OO O. 0000 
8. 747E-09 0 . 0069 1. 264E-06 1. 0000 
0 . OOOE+OO O. 0000 0. OOOE+OO O . 0000 
0. OO OE+OO O. 0000 0. OOOE+OO O. 0000 
0 . OOOE+OO O. 000 0 0. OOOE+OO O. 0 000 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
fffffffff ffffff ffffffjff ff fftf 

Total 9.703E-07 0.767 8 3.SSlE-10 0.0003 O.OOOE+OO 0.0000 2.814E- 07 0.2227 2.876E-09 0.0023 8.747E-09 0.0069 l.264E-06 1.0000 
o•sum of all water i ndependen t and dependent pathways. 
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Attachment to Waste Site Reclass ification Form 201 3-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6. 5 T-.: Limit = 180 days 06/10/2013 07,23 Page 24 
Swtmary 118- N- l Radionuclide Dose and Groundwater Protection Evaluation 
File . C: \RESRAD_FAMILY \RESRAD\6 . S\USERFILES\118-N-l_SR-90. RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionucl i des (i) and Pathways Ip) 
As mrem/yr and Fraction of Total Dose At t = l. 000E+02 years 

0 Water Independent Pathways ( Inha l ation excludes radon) 
0 Ground I nhalation Radon Plant Meat Milk Soil 

Radio-~ ~ = ~ UUJ:U~iHi,ilillO'i,Aii.Ail = = Nuclide mrem/yr f ract . mrem/yr frac t . mrem/yr f ract. mrem/yr fract. mrem/yr fract . mrem/yr f rac t . mrem/y r fract. 

=== = = lWW\Ai\JiJ\liJl.'.Ji)U\ == == == )U\j\)\)\J\)iji/\i\i\AAA 
Am-241 0 OOO E+OO 0 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. 000E+00 0 . 0000 0. 000E+00 0. 0000 0 . OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 
C- 14 0 OOOE+OO 0 0000 0. OOOE+OO 0. 0000 0. 000E+00 0. 0000 0 . 000E+00 0 . 0000 0. 000E+00 0. 0000 0 OOOE+OO 0 . 0000 0 . 000E+00 0 . 0000 
co - 60 0. 000E-+-00 0. 0000 0. 000E-+-00 0. 0000 0 . 000E+00 0. 0000 0. 000E+00 0. 0000 0 . OOOE+OO 0. 0000 0. 000E-+-00 0. 0000 0. 000E+00 0. 0000 
Cs-137 0. 000E+00 0. 0 000 0 . 000E+00 0 . 0000 0. 000E+00 0. 0000 0 . OOO E+OO 0. 0000 0. 000E-+-00 0 . 0 0 00 0. 00 0E+00 0. 0000 0. 000E+0 0 0. 0000 
Eu-15 4 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0.000E+00 0. 0000 0 000E-+-00 0 . 0000 0 . 000E+00 0000 0, 000E+0 0 0. 0000 0. 000E+00 0. 0000 
Eu- 155 0. 000E-+-00 0 . 0000 0 . 000E+00 0 . 0000 0.000E-+-00 0. 0000 0. 000E+00 0 . 0000 0. 000E-+-00 0000 0. 000E+00 0. 0000 0. 000E+00 0. 0000 
H-3 0. 000E+00 0. 00 0 0 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0. OOOE+OO 0000 0. 000E+00 0 . 0000 0. OOOE +OO 0. 0000 
Ni-63 0 000E+00 0 . 0000 0. 000E+00 0 . 0000 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0. 000E+00 0000 0. 000E+00 0. 0000 0. 000E+00 0. 0000 
Pu-2 38 0. 000E+00 0 . 0000 0 . 000E+00 0. 0000 0. 000E+00 0. 0000 0. 000E+00 0. 00 0 0 0 000E+00 0 000 0 0. 000E+0 0 0. 0000 0 . 00 0E+00 0 . 0000 
Pu-239 0 . 00 0E+0 0 0. 0000 0 . 000E+00 O. 0000 0.000E+00 0. 0000 0. 000E+00 0. 000 0 0 000E+00 0 0000 0. 000E+00 0 . 0000 0. 000E+00 0. 0000 
Sr-90 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0. 000E+00 0 . 0000 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0 . 000E+00 0. 0000 
ttttttt Ufff!ft! uuu UfffUU fffjff ffjffffff uuu UfUffU t!fiff iffiffiU UfUf fUffUfi ffftff ffffftf!t UUtf 
Total 0. OOOE+OO 0 0000 0. OOOE+OO 0. 0000 0. 000E+00 0. 0000 0. 000E+00 0. 00 00 0. 000E+00 0. 0000 0 . 000E+00 0. 0000 0. 000E+00 0. 0000 

0 
Total Dose Contri butions TDOSE (i,p, t ) for Individual Radionuclides I i i and Pathways (pl 

As mrem/yr and Fraction of Total Dose At t = 1 . 000E+02 year s 
0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat Milk All Pathways • 
Radio-~ = = = ~ ~ = Nucl ide mrem/yr frac t. mrem/yr f r ac t . mrem/ y r frac t . mrem/yr frac t. . mrem/yr fract. mrem/yr fract. mrem/yr fract.. = lUUUUUUUiJ( = = !\JUU\JU5, == == )\)\)\jiJ\j(j\)JUU\i\j\j\ =;;.;uuu;.;;. == 
Am-241 0. 000E+00 0 . 0000 0. 000E+00 0. 0000 0 000E+00 0. 0000 0. 000E+00 0 0000 0 . 000E+00 0. 0000 0 0 0E+00 o. 0000 o. 000E+00 0000 
C-14 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0 000E+00 0. 0000 0. 000E+00 0 0000 0 . OOOE+OO 0. 0000 000E+00 o. 0000 0. 000 E: +00 0000 
Co- 60 0. 000E+00 0. 0000 0. 000E+00 0 . 0000 0 000E+00 0. 000 0 0. 000E+00 0 0000 0. 000E+00 0. 0000 000E+00 0 000 0 0. 000E+00 0 000 
Cs- 1 37 0. 000E+00 0. 0000 0. 000E+00 0 . 0000 0 000E+00 0. 0000 0. 000E+00 0 000 0 0. 000E+00 0. 0000 000E+00 0 000 0 0. 000E+00 000 0 
Eu-154 0. 000E+00 0 . 0000 0. 000E+00 0. 0000 0 000E+00 0. 0000 0 . 000E+00 0 0000 0 . 000E+00 0. 0000 000E+00 0 0000 0. 000E+00 0000 
Eu- 1 55 0 . 000E+00 0. 0000 0. 000E+00 0. 0000 0 000E+00 0. 0000 0. 000E+00 0 0000 0 . 000E+00 0. 0000 000E+00 o. 0000 0 . 000E+00 0000 
H- 3 S.478E-21 0 . 7678 2. OOSE-24 0. 0003 0 000E+00 0. 0000 l. 589E-21 0 2227 l.62 4E-23 0. 0023 938E-23 0 0069 7. 13 4E- 21 0000 
Ni-63 0 . 000E+00 0. 0000 0 000E+00 0 . 0000 0 000E+00 0. 0000 0. 000E+00 0 000 0 0. 000E+00 0. 000 0 000E+00 o. 000 0 0 . 000E+00 0000 
Pu-238 0. 000E+00 0. 0000 0. 000E+D0 0. 0000 0 000E+00 0. 0000 0 000E+00 0 000 0 0. 0 0 0E+00 0. 0000 000E+00 o. 0000 0. 000E+00 0000 
Pu- 239 0. 000E+00 0 . 0000 0. 000E+00 0. 0000 0 000E+00 0. 0000 0 . 000E+00 0 0000 0. 000E-t00 0. 0000 000E+00 0. 0000 0. 000E+00 0000 
Sr- 90 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0 . 000E+00 0. 0000 0. 000E+00 0. 0000 0. 000E+00 0. 0000 0. 000E+00 0. 0000 
ffffftt tfffftftt ffffff fffitffft ffffff ttfffffff fjtfff ttfttfUf tftftf ttUtf fU ft!Ut fUfUtf t uuu fftttUU jffjff 
Total 5. 478E- 2 1 0. 7 678 2. OOSE-24 0. 0003 0 . 000E+00 0. 0000 1 . 589E-21 0. 2227 1. 62 4E- 23 0. 0023 4. 938E-23 0. 0069 7 . 13 4E-21 1. 0000 

o•sum of all water independen t and dependent pathways. 

Attachment Sheet No. 24 of 30 
Originator: S.-W-_-C-la_r_k~---- Date 6/10/2013 

Chk'd By M. W. Perrott Date 6/10/2013 
Cale. No. 01 00N-CA-V0226 Rev. No. _0 _ _ 

Remaining Sites Verifica tion Package for the 118-N-1, 1303-N Spacer Silos Waste Site A-91 



Attachment to Waste Site Reclass ification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Versi on 6 . 5 T« Limit = 180 days 06 / 10/2013 07,23 Page 25 
Sumnary 118-N-l Radionuclide Dose and Gr oundwater Protection Evaluation 
File C: \RESRAD_FAMILY\RESRAD\6. 5 \ USERFILES\1 18 - N- l_SR-90. RAD 

Total Dose Con tributions TDOSE(i , p, t) f or Individual Radionuclides (i) and Pathways Ip) 
As mrem/yr and Fraction of Total Dose A t t = 3 . OOOE -o- 02 years 

Water I ndependent Pathways (Inhalation excludes radon) 
Ground I nhalation Radon Plant Mea t Milk Soil 

Radio- = = = = = ~ = Nuclide mrem/yr fr act. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fra c t . mrem/yr fract . m.rem/yr fract . )(J(AAJUU\== == == iUiJ\.liJU\i\AA= == == == 
Am-241 0. OOOE+OO 0 0000 0. OOOE+OO 0. 0000 0. OOOE+O O 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
C-14 0. OOOE+OO 0 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0 000 O. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0 . OOOE+OO 0 . 0000 0 . OOOE+OO 0. 0000 
Co-60 0. OOOE+OO 0 0000 0 OOOE+OO 0. 0000 0. 0008+00 0. 0 000 0. OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0 . 000 0 
Cs-13 7 0. OOOE+OO 0. 0000 0. DOOE+OO 0. 0000 0. ODOE+OO 0. 0000 0 . DOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Eu-154 0. DOOE+OO 0 0000 0 OODE+DO 0. 0000 0. OOOE+OD 0 . 0000 D. OODE+DO 0. 0000 D. OOO E+ OO 0. 0000 0. OOOE+OO 0. 0000 D. OOOE+O O 0. 0000 
Eu -1 55 0. OOOE+OO 0 0000 0 OOOE +OO 0. 0000 0 . OOOE+OO 0 . 0000 0 . ODOE+D 0 0. 0000 0. OOO E+ OO 0. 0000 D. OOO E+ OO 0. 0000 0. OOD E+OO 0. 0000 
H-3 0. DOO E+ OO 0 . 0000 0 ODDE+D0 0. 0000 D. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0 000 0. OOOE+OO 0. 0000 0. 000E+00 0. 0000 0. OOOE+OO 0. 0000 
Ni-63 0. OOOE+OO 0 . 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+O O 0 . 0000 0. OO OE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
PU-238 0. OOO E+ OO 0. 0000 0 OOOE+OO 0. 0000 0. OOO E+ OO 0. 0000 0. OOOE+O D 0. 0000 D. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOO E+OO 0 . 0000 
Pu-239 0. OOOE+OO 0 . 0000 0 OOOE+OO 0. 000 0 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 
S r -90 0. OOO E+OO 0. 0000 0 . OOO E+OO 0. 0000 0. OOO E+ OO 0. 0000 0. OOOE+ OO 0 . 0000 0. OOOE +OO O. 0000 O. OOOE+OO 0. 0000 0. OOOE+OO O. 0000 
fffffff fff ifffff ffffff fffft ffff ffU U fffffffff fffftf ffUUfU ffffff fffffffff fff fff fffffffif ffffff ffffffi fi ffffff 
Total 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 000 0 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0 000 0. OOOE+OO 0. 0000 0. OOO E+OO 0 . 0000 0. OOOE+OO O. 0000 

0 
Total Dose Contributions TDOSE(i ,p, t) for I ndividual Radionuc l ides (i) and Pathways (p) 

As rnrero/ yr and Fraction of Total Dose At t '"' 3. OOO E+02 years 
Water Dependent Pathways 

water Fish Rado n Plant Meat Mi l k All Pathways• 
Radio- = = = = = = = Nuclide rnrem/yr f ract . mrem/yr fract. mrem/yr fract. rnrem/yr frac t . mrem/yr fract . mrem/yr fract. rnrem/yr fract. 

=== J\JW\)\)\JlJlJll\/iJWU( = = == = .IUiJ\AM = JlJ\J\lUUi == 
Am-241 0 OOOE+OO 0 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOO E+ OO 0. 0000 0. OOO E+O O 0. 0000 0. OOOE+OO 0. 0000 0. OOOE +OO 0. 0000 
C-14 0 OO OE+OO 0 0000 0 OO OE+OO 0. 0000 0. OOO E+OO 0 . 0000 0. OOO E+ OO 0. 0000 0. OOO E+O O 0. 0 000 0. OOOE+OO 0. 000 0 0. OOOE +OO 0 . 0000 
Co-60 0 OO OE+OO 0 0000 0 OOOE+O O 0. 0000 0. OOO E+O O 0. 0000 0 . OOOE+ OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 
Cs-137 0 OOOE+OO 0 0000 0 OOOE+OO 0. 00 00 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+O O 0. 0000 0. OOOE+OO 0. 0000 0. OOOE +OO 0 . 0000 
Eu-154 0 OOOE+OO 0 0000 0 OOOE+ OO 0 . 0000 0. OOOE+OO 0 . 0000 0. OOOE+ OO 0. 0000 0 . 0008+00 0. 0000 0. OOO E+OO 0. 0000 0. OOO E+O O 0. 0000 
Eu-155 0 OOOE+OO 0 . 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOO E+O O 0. 0000 0. OOO E+O O 0 . 0000 
H- 3 0 OO OE+ OO 0 . 0000 0 OOOE+O O 0 . 0000 0. OOO E+O O 0. 0000 0 . OOOE+OO 0. 0000 0 . OOOE+OO 0. 00 00 0. OOO E+OO 0. 0000 0. OOOE+OO 0 . 0 0 00 
Ni-63 0 OOOE+ OO 0 . 0 00 0 0 OOOE+ OO 0. 0000 0. OOOE+OO 0 . 0000 0 . OOOE+OO 0. 00 00 0 . OO OE+OO 0. 0000 0. OO OE+OO 0 . 0000 0. OOO E+OO 0 . 0 0 00 
Pu-238 0 . OOOE+OO 0 . 0000 0 OOOE+OO 0. 0000 0. OOO E+O O 0. 0000 0. OO OE+OO 0. 0000 0. OOOE+OO 0 . 0000 0 . OOOE+O O 0 0000 0 . OOOE+OO 0 . 0000 
Pu-239 0. OOOE+OO 0 . 0000 0 . OOO E+ OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 . 00 00 0 . OOOE+OO 0 0000 0. OOOE+OO 0. 0000 
Sr-90 0. OOOE+OO 0. 0000 0 . OOO E+ OO 0 . 0000 0. OO OE+OO 0. 0000 0. OO OE+OO 0. 0000 0 . OOO E+ OO O. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 . 0000 
fffffff fffffffff fffff1 ffffffff f ff1ff1 fffffffff ffff ff tffffffff ffffff fifffffff ffffff fffffffff ffffff fffffffff ffffff 
To tal 0. OOOE+OO 0. 0 000 0. OOOE +OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0 000 0. OOOE+ OO 0 . 0000 0. OOOE+O O 0. 0000 0. OOO E+OO 0 . 00 00 

o•sum of al l water i ndependent and dependent pathways. 
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Attachment to Waste Site Reclassification Form 201 3-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6.5 T• Limit = 180 days 06/10/2013 07:23 Page 26 
Summary 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
Fi le C: \ RESRAD_FAMILY \RESRAD\6. S \USERFILES\118-N-l_SR-90. RAD 

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = l. 000E+03 years 

Water Independent Pathways {Inhalation _ excludes radon) 
Ground Inhalation Radon Plant Meat Milk Soil 

Radio- = ~ = AAAAUAIOIAAlUO~Ali. A A IOU, iUi, A UO:U~ U\ A A ~ AAUIO~UAAUUJ.A 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. rnrem/yr fract. mrem/ yr fract. mrem/yr fract. mrem/yr fract. = AAAAAi\j\j\j( iUi.iUUii\ == == = J\.l\.liJiJU( == ~ J\.l\.liJiJU( == 
Am-241 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0 OOOE+OO 0 . 0000 0 OOO E+OO 0 . 0000 0. 000E+00 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0 0000 
C-14 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Co- 60 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Cs- 1 37 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Eu-154 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE + OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Eu-155 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE + OO 0 . 0000 0 . OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0000 
H-3 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Ni-63 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE + OO 0. 0000 0 . OOOE+OO 0, 0000 0. OOOE+ OO 0. 0000 
Pu-238 0 - OOOE+ OO 0. 0000 0. OOO E+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE +OO 0. 0000 O. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 O. OOOE+OO 0. 0000 
Pu-239 0. OOOE+OO 0. 0000 O. OOOE+OO 0. 0000 0. OOOE + OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+ OO 0. 0000 0. OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 
Sr-90 0 - OOOE+OO 0. 0000 0. OOOE +OO 0. 0000 O. OOOE+OO 0. 0000 0. OOOE +OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 O. OOOE+OO 0. 0000 
ttttttt ttttttitt tttttt itttttttt fftttt tttttfftt ttffff tttttttff ffffff fffffftff fffttf ffffttfff tfffff fffftffff fffttf 
Total 0 - OOOE+OO 0. 0000 O. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 

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

As mrem/yr and Fraction of Total Dose At t = 1. 000E+03 years 
0 Water Dependent. Pathways 
0 Water Fish Radon Plant Meat Milk All Pathways* 
Radio- Uti~AlOitiUilltilti)). U,llUA~ltillUAJ;. = = = = AA AA AAA AAAAAlUi A~ 

Nuclide mrem/yr f r act . mrem/yr fract. mrem/yr fract. mrem/yr fract. rnrem/yr f ract.. mrem/yr fract. mrem/yr fract. 

=== == == == == == = iU\JUU\i\ 
Am-24 1 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0.0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0 0000 0. OOOE+OO 0 0000 0 . OOOE+OO 0000 
C-14 0 - OOOE+ OO 0. 0000 0. 0008+00 0. 0000 0. OOOE+OO 0.0000 0 OOOE+OO 0. 0000 0. OOOE + OO 0 0000 0. OOOE+OO 0 0000 0. OOOE+OO 0000 
Co- 60 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 O. OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE +OO 0 0000 0. OOOE+OO 0 0000 0. OOOE+OO 0000 
Cs-137 0. OOOE+ OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0.0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0 0000 0 . OOOE+OO 0000 
Eu-154 0. OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0000 O. OOOE+OO 0. 0000 0 OOOE+OO 0 . 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 0000 0. OOOE+OO 0000 
Eu -155 0 . OOOE + OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 0000 O. OOOE+OO 0. 0000 
H-3 0. OOOE+OO 0 . 0000 0. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0 0000 0. OOOE+OO 0 . 0000 
Ni-63 0 . OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0 0000 0. OOOE+OO 0. 0000 
Pu-238 0. OOOE+ OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 OOOE+OO 0. 0000 0. OOO E+OO 0. 0000 Q _ OOOE+OO 0 0000 0 . OOOE+OO 0.0000 
PU-239 0. OOOE + OO 0. 0000 0 . OOOE+OO 0. 0000 O. OOOE+OO 0. 0000 0 OOOE+OO 0 . 0000 0. OOOE +OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
Sr-90 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OO OE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 O.OOOE+OO 0. 0000 
ftfffff fffffffff fftfff fftffffff ffffft ttttfftff fttfff tffftfftt ffffff ffttfffff ffffff fffffffff fftttf ffttfffff ttfftt 
Total O. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 . OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 

o• sum o f all water independent and dependent pathways. 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6. 5 Tc Limit = 180 days 06/10/2013 07 :23 Page 27 
Summary 118-N-1 Radionuclide Dose and Groundwater Protection Evaluation 
File ' C: \RESRAD_FAMILY\RESRAD\6 . 5\USERFILES\118-N-l_SR-90 . RAD 

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

0 Parent Product Thread DSR ( j, t) At Time in Years (mrem/yr) / (pCi/g) 
Ii) (j) Fraction 0. OOOE+OO 1. OOOE+OO 3. OOOE+OO 1. 000E+0l 1. 429E+Ol 3. OOOE+Ol 1. OOOE+02 3. 000E+02 1 . 000E+03 = = JU\JiJUUiJUUi JUUUi..liJUUU(lUl>J()i.)l>J\JJU5JWWi,Nll'JW\iU\l\JU\llJlJIJ\JUU\J\Ji\J\i\J\Mi\i\)\=== 

l\m-241 Am-2 41 1. OOO E+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOO E+OO 0. OOOE+OO 
Am-241 Np-237+0 1 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO O. OOOE+OO 0. OOO E+OO 0. OOOE+OO 
l\m-241 U-233 l. OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO O. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
A.m-241 Th-229+0 1. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO O. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 
Am-241 aOSR(j) 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE +OO 0. OOOE+OO 0. OOOE+OO O. OOO E+OO 0. OOO E+OO 0. OOOE+OO 

OC-14 C-14 1. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO O. OOOE+OO 0. OOO E+OO 0. OOOE+OO 
OCo-60 Co- 60 1. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+O O 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO O. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 
ocs-137-+D Cs-137+0 1 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
0Eu-154 Eu-154 1. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 
OEu-155 Eu- 155 1. OOOE+OO o. OOOE+OO O. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
OH-3 H-3 1. OOOE+OO o. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 8. 768E-0 3 5. 667E- 06 3 . 1998-20 0. OOOE+OO 0. OOOE+OO 
ONi-63 Ni -63 1 . OOOE+OO o. OOOE+OO O. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
OPu-238 Pu-238 1. 840E-09 0 . OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
0Pu-238 Pu-238 l. OOOE+OO 0 OOOE+OO 0 . OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+ OO 0. OOOE+OO 0. OOOE+OO 

Pu-238 U-234 1 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pu-238 Th-230 1. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 0. OOOE+OO 
Pu-238 Ra-226+0 1 . OOOE+OO O. OOOE+OO 0 . OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
Pu-238 Pb- 210+0 l. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
Pu-238 S.DSR( j ) 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 

OPu-239 Pu-239 1. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+ OO 
Pu-239 U- 235+0 1. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pu-239 Pa- 231 1. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE+ OO 0. OOOE+OO 
Pu-239 Ac-227+0 1. OOOE +OO 0. ODOE+OO 0. OOOE+OO 0 OOOE+OO 0 . OOOE+OO OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pu-239 ii DSR ( j) 0. OOOE+OO 0. OOOE+OO 0 OO OE+OO 0. 0008+00 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 

OSr-90+0 Sr-90+0 1. OOOE+OO 0. OOOE+OO 0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O . OOOE+OO O. OOOE+OO 
11ffffffff fifffffiff ffffffifi fffffffff fffffffff ffffffffi ffff11111 tftfffffi ftfitfftf ftf11111f itfffffff fffffffff 
The DSR includes contributions from associated (half-life 6 180 days) daughters. 
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Attachment to Waste Site Reclass ification Form 20 13-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Version 6. S T« Limit = 180 dayS 06/10/2013 07: 23 Page 28 
Summary 118- N- l Radionuclide Dose and Groundwater Protection Evaluation 
File : C: \ RESRAD_FAMILY\RESRAD\ 6. S \ USERFILES\118-N-l_SR-90. RAD 

Single Radionucl i de Soi l Guidelines G(i,t) in pCi / g 
Basic Radiation Dose Limit = 1. SOOE+O l mrem/yr 

ONuclide 
Ii) t= 0. OOOE+OO 1. OOOE+OO 3. OOOE+OO 1. OOOE+Ol l. 429E+0l 3. 000E+0l l. 000£+02 3. 000E+02 l. 000E•03 

JU\)iJ\)\)\)\ = = = = = = = AAAJUiJ\JW( AAAJUiJ\JW( 
Am-241 •3. 431E+l2 •]. 431E+l2 • 3. 431£+12 •J. 431E+l2 •J . 431E+l2 •J . 431E+l2 •3 . 431E+12 •3 . 431E+l2 •3 . 431E+l2 
C-14 *4. 4558+12 •4. 455E+l2 •4. 455E+12 •4. 4558+12 •4 . 455E+12 •4. 455E+l2 • 4 . 455E+l2 •4 . 455E+l2 .. 4.455E+12 
Co-60 •t .1328+15 •1 . 132E+l5 •1 .132E+l5 •1. 132E+l5 •1 .132E+l5 " l .132E+l5 •1 .132E+l5 • 1 .132E+15 •l .132E+l5 
cs-137 *8. 704.B+-13 '8 704E+l3 •s. 704E+l3 ·8 704E+l3 ·8 . 704E+l3 .. 8 . 704E+l3 ·8 704E+l3 '8 704E+l3 '8 704E+13 
Eu- 154 *2. 639E+14 • 2 . 639E+l4 *2. 639E+l4 •2. 639E+l4 •2 . 639E+l 4 •2. 639E+l4 •2 639E+14 •2 . 639E+14 • 2. 639E+l4 
Eu- 155 *4 . 652E+l4 •4 . 652E+l4 •4 . 652E+ 1 4 •4_ 652 E+14 ·4 . 652E+14 • 4. 652E+ l 4 • 4 652E+14 •4 . 652E+14 •4 652E+14 
H-3 " 9. 597E+15 • 9. 597E+l5 •9 . 597E+l5 •9. 597E+15 1 . 711E+03 2. 647E+06 •9 597E+15 ·9 597E+15 • 9 597E+15 
Ni - 63 "'5. 917E+13 •s . 917E+l3 •s. 917E+13 •s. 917 E+l) ·5 . 917E+13 •S.9 1 7E+13 •s 917E+l3 •s. 917E+l3 •s 917E+l3 
Pu-238 "' l. 712E+l3 • 1 712E+l3 •1 . 712E-+13 *l . 712 E+13 --1. 712E+l3 • 1 . 7 1 2E+l3 * 1. 712E+l3 •1 . 712E+13 •1 712E+13 
Pu- 239 •6. 214E+10 *6. 214E+l0 ·6 . 214E+10 *6. 214 E-+10 *6. 214E+10 .. 6. 2 1 4E+l0 *6.214E+l0 ·6 214E+10 •6 214E+10 
sr-90 " 1 . 365E+l4 *l. 36SE+l4 •l. 365E+ l 4 *l. 365E+14 *1 . 365E+l4 •1 . 365E+l4 "1. 365E+l4 *1 . 365E+l4 "l . 36SE+l4 
fffffff fffffffff fffffffff fffffffff ffffffffj fffffftff fffffffff ffiffffff fitfffffi fffffffff 
•At specific activity l imit 

0 
Sumned Dose/Source Ra t ios DSR(i, t ) in {mrem/yr) / (pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi / g 

at tmin time of minimum single radionuclide so i l guideline 
and a t tmax - time o f maximum total dose :: 1 4 .29 fl. 0. 03 years 

ONuc l ide Initial tmin DSR(i,tminl G(i, t.minJ DSR (i,tmax) G (i, trnax) 
(i) {pCi/g) (years) (pCi/g) (pCi/g) 

== AAAAiH~~~~~~~~lU AAAJUiJ\JW( = = = Am-241 4 . 480E+02 0. OOOE+OO 0 . OOO E+OO •J 431E+l2 0. OOOE +OO •3. 431 E+12 
C- 1 4 3. 630E-01 0. OOOE+OO 0. OOOE+OO •4 455E+l2 0. OOOE+OO *4.45S E+l2 
Co- 60 8 .160E+Ol 0. OOOE+OO 0 . OOO E+OO • 1 132E+l5 0 . OOOE+OO •1. 132E+15 
Cs-137 2. 250E+03 0. OOOE+OO 0 . OOOE+OO ·8 ?04E+l3 0 . OOOE+OO •8 . 704E+13 
Eu -15 4 2. 880E+Ol 0. OOOE+OO 0. OOO E+OO • 2 639E+l4 0. OOOE+OO •2 639E+1 4 
Eu- 155 2. 920E+OO 0. OOOE+OO 0. OOOE+OO •4 . 652E+l4 0. OOOE+OO •4 . 652E+l4 
H-3 2. 230E - 01 14 29 n 0. 03 8. 768E-Ol 1 . 711E+03 8 768E- 03 1 71 1 E+03 
Ni - 63 5. 870E+Ol 0. OOOE+OO 0 . OOOE+OO •s. 917E+l 3 0 OOOE+OO •s 917E+13 
Pu-238 2. SOOE+OO 0 OOOE+OO 0 OOOE+OO •1 712E+l3 0 OOOE+OO •1 712E+l3 
Pu-239 2. 880E+Ol 0 OOOE+OO 0 OOOE+OO •6. 214E+l0 0 OOOE+OO •6 214E+10 
Sr-90 9.600E+02 0. OOOE+OO 0. OOOE+OO * l. 36SE+l 4 D. OOOE+OO *l . 365E+l4 
ttttttt ttttttttt ttififfifftfifif ttttttttt fjffff f ff ffffffttt tffftfftf 
+At specific activity limit 
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Attachment to Waste Site Reclass ification Form 2013-076 Rev. 0 

ATTACHMENT 1 

lRESRAD, Versi on 6. 5 T« Limit =- 180 days 06/10/2013 07,23 Paqe 29 
Swmary 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
File C: \RESRAD_FAMILY\RESRAD\6 . 5 \USERFILES \ 118- N- l_SR- 90. RAD 

I ndividual Nuclide Dose Su.rrmed Over All Pathways 
Parent Nuclide a n d Branch Fraction Indicated 

ONuclide Parent THF (i) DOSE (j, t) , mrem/yr 
(j) (i) t= 0. OOOE+OO 1 . OOOE +OO 3. OOO E+O O 1. OOOE+Ol 1. 4298+01 3 . OOOE+Ol 1. OOOE+02 3. 000E+02 1. 000E+03 

J\J\J'JlJlJi.A )IJ\J\)\J\JU\ AlWWiJW\ 
liJ\AJU\JiJUv\ = = = = = iU\lU\lUUUU\ AlWWiJW\ = Am-241 Am-241 1. OOOE+OO 0. OOOE +OO 0 OOOE+OO 0 OOOE+OO 0 OOOE+OO OOOE +OO 0. OOO E+OO 0. OOO E+OO 0. OOOE+OO 0 . OOOE+OO 

0Np-237 Am-241 1. OOO E+OO 0. OOOE+OO 0 OOOE+OO 0 OOOE+OO 0. OOOE+OO OOOE+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE+OO 
00-233 Am-241 1. OOOE+O O 0. OOOE+OO 0 OOOE+OO 0 OOOE+OO 0 OOOE+OO OOOE+OO 0 OOOE+OO 0 . OOOE+OO 0. OOO E+OO 0. OOOE+OO 
OTh -229 Am- 241 1 . OOO E+OO 0. OOOE+OO 0 OOOE+OO 0 OOOE+OO 0 OOOE+OO OOOE+OO 0 OOOE+OO 0 . OOO E+OO 0. OOOE+OO 0 OOOE+OO 
OC-14 C-14. 1. OOO E+OO 0. OOOE+OO 0 OOOE+OO 0 OOOE+OO 0 OOOE+OO OOOE+OO 0 OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
oco-60 Co-60 1 . OOOE•OO 0. OOOE+OO 0 OOOE+OO 0 OOOE+OO 0 . OOOE+OO OOOE+OO 0 OOO E+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE•OO 
OCs- 1 37 Cs-137 l. OOOE+OO O.OOOE+OO 0 OOOE+OO 0 000£+00 0. OOOE+OO OOOE+OO 0 OOO E+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
OEu - 154 Eu-154 1. OOO E+OO 0. OOOE• OO 0 OOOE+OO 0 OOOE+OO 0 . OOOE+OO O. OOOE+OO 0 OOO E-+00 0. OOO E+OO 0. OOOE+OO o. OOOE+OO 
OEu-155 Eu- 155 1. OOOE +OO 0. OOOE+OO 0 OOOE+OO 0 OOOE+OO 0. OOO E+OO 0. OOOE•OO 0 OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
OH-3 H-3 1 . OOOE +OO 0 . OOOE+OO 0 OOOE+OO 0 OOOE+OO 0. OOOE+OO 1. 955E-03 1. 264E-06 .134E-21 0. OOOE+OO 0 OOOE+OO 
ONi-63 Ni-63 1 . OOOE +OO 0. OOOE+OO 0 OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOO E+OO OOOE+OO 0. OOOE+OO o. 000£+00 
OPu-238 Pu-238 1. 840£-09 0. 000 £+ 00 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO O. OOOE+OO 0. OOO E+OO OOOE+OO 0. 000£+00 0. OOOE+OO 

Pu-238 Pu- 238 1 . OOOE+OO 0. OOO E+OO o. OOOE+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOO E+OO OOOE+OO 0 . OOOE+OO 0. OOOE+OO 
Pu-238 S.DOSE( j) 0 . OOO E+OO o. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOO E+OO 0 . OOOE+OO 0 . OOOE+OO 0. OOOE•OO 

OU-234 Pu-238 l. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 
OTh-230 Pu-238 1 . OOOE•OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE•OO 0. OOO E +OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
ORa-226 Pu-238 1. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 
OPb-210 Pu-238 1. OOOE+OO 0. OOO E+OO 0 . OOOE+OO 0 . OOOE+OO 0 OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 
OPu-239 Pu-239 1. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE• OO 0 . OOOE+OO 0 OOOE+OO 
00-235 Pu- 239 1. OOOE-+00 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO o. OOOE+OO 0 OOO E+OO 0. OOOE+OO 0 OOO E+OO 0. OOOE+OO 0 OOOE+OO 
OPa-23 1 Pu-2 39 1. OOO E+ OO 0 . OOOE+ OO 0. OOOE+OO 0 . OOOE+OO o. OOOE+OO 0 OOO E+O O 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 
OA.c-227 Pu-239 1. OOO E+OO 0. OOOE+OO 0. OOOE+ OO 0. OOOE+OO 0. OOOE+OO 0 OOO E+OO 0. OOOE +OO 0 :OOOE+ OO 0. OOOE+OO 0 OOOE+OO 
OSr-90 Sr-90 1. OOOE+OO 0. OOOE+OO 0. OOOE+OO O. OOOE+OO O. OOOE+OO 0. OOO E+OO 0 . OOOE+OO O. OOOE+OO O. OOOE+OO 0. OOOE+OO 
fffffff fffffff fffffffff ffffffifi fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff 
THF(i) i s the thread fraction of the parent nuclide . 

Attachment---~-- -- Sheet No. 29 of 30 
Originator: S. W . Clark Date 6/10/2013 

Chk'd By M. W . Perrott Date 6/10/2013 
Cale. No. 0100N-CA-V0226 Rev. No. _ O __ 

Remaining Sites Verification Package/or the 118-N-1, 1303-N Spacer Silos Waste Site A-96 



Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 1 

lRESRAD, Version 6 .5 T« Limit = 180 days 06/10/2013 07:23 Page 30 
Sumnary 118-N-1 Radionuclide Dose and Groundwater Protection Evaluation 
File C: \ RESRAD_FAMILY \RESRAD \ 6. 5\USERFILES\118-N-l_SR-90. RAD 

ONuclide Parent THF(i) 
lj) Ii ) 

JUUUWU(Ji..!l!ll()W(liAAAJi.Ji)i.)i 

Am- 241 
ONp-237 
OU-233 
0Th-229 
0C -14 
0Co-60 
ocs - 137 
OEu-154 
OEu-155 
OH-3 

Am-241 
Am-24 1 
Am-241 
Am-241 
C-14 
Co-60 
Cs - 137 
Eu- 154 
Eu- 155 
H-3 

ONi-63 Ni - 63 
OPu-238 Pu-238 

Pu-238 PU-238 
Pu - 238 ~Slj), 

0U-234 Pu-238 
OTh-230 Pu-238 
ORa - 226 Pu-238 
OPb- 210 Pu-238 
OPu-239 Pu-239 
OU-235 Pu-239 
OPa-231 Pu- 239 
0Ac-227 Pu-239 
OSr-90 Sr-90 
ftttttt fffffff 

l. 000E+00 
1. 000E+00 
1. 000E+00 
1. OOOE+OO 
1. 000E+00 
1 . OOOE+OO 
1. 000E+00 
1. 000E+00 
1. 000E+ 00 
1 . 000E+00 
1. 000E+0 0 
1 . 840E- 09 
1. 000E+00 

1 . 000E+00 
1. 000E+00 
1. OOOE+ OO 
1. OOOE+OO 
1. OOOE+OO 
1. OOOE+OO 
1. OOOE+OO 
1 . OOOE+OO 
1 . OOOE+OO 
fffffftff 

Individual Nuclide Soil Concentration 
Parent NUclide and Branch Fraction Indicated 

S{j,t), pCi / g 
t= 0. OOOE+OO 1. OOOE+OO 3. OOOE+OO l. OOOE+Ol 1. 429E+Ol 3. OOOE+O l 1. 000E+02 3. OOOE+02 l. 000E+03 = = ~ = = = ~ = = 

. 480E+02 4. 472E+02 4 . 455E+02 4. 398E+02 4. 363E+02 4. 238E+02 3. 722E+02 2. 569E+02 7. 021E+Ol 
OOOE+OO 1.450E-04 4 . 340E-04 1.436E-03 2.044E-03 4.222E-03 l.311E-02 3 235E-02 S.831E-02 
OOOE+OO 3. l 70E- 10 2 . 847E-09 3 . 141E- 08 6. 386E-08 2. 770E-07 2. 868E-06 2. l lGE-0 5 1. 216 E-04 
OOOE+OO 9 980E- 15 2. 690E-13 9. 910E-1 2 . 882E-11 2. 634E-10 9. 237 E-09 2 . 140E-07 4. 776 E- 06 

. 630E-01 . 629E- 01 3. 626E-01 3. 617E-01 . GllE-01 3. 590E-01 3. 498E-01 3 . 248E-0 1 2. SOG E- 01 
160E+Ol .147E+Ol 5. 484E+Ol 2 . 1 69E+01 . 229E+O l l. 532E+00 1. 437E-04 4 . 453E-16 0. OOO E+OO 

2. 250E+03 .196E•03 2 . 093E+03 1. 768E+03 594E•03 1 . 092E+03 2. 02 1E•02 1. 629 E+OO 7. 674 E- 08 
2 . 880E+Ol .661E+Ol 2.272E+Ol l.307E+O l 311E+OO 2.691E+OO l.066E- 02 l.460E-09 l.390 E-33 
2. 920E+00 2. 539E+OO 1. 919E+OO 7. 201E-01 . 950E- 0 1 4 .379E-02 2. 429E-06 1. 680E- 18 0. OOOE+OO 
2 . 230E-01 1. 396E- 01 5. 466E-02 2. OSSE-0 3 . 752E-04 1. 745E-07 9 . 854E-22 0. OOOE+OO O. OOOE +OO 
5. 870E+Ol 5. 818E+Ol 5. 716E+Ol 5. 37 1E+0 1 5. l 71E+O l 4 . 497E+01 2. 416E+Ol 4. 09 18+00 8. l 79E- 03 
4.600E-0 9 4 5638- 09 4.489E-0 9 4.240E-09 4 094E- 09 3.602E-09 2.036E-09 3.9908- 10 l.329 E-12 
2. 500E+OO 2 480E•00 2. 440E+OO 2. 304E+OO 2. 225 E+OO 1 . 958E•00 l .107E+OO 2 .1688 -01 7 . 221 E-04 
2 . SOOE+OO 2 480E•00 2. 440E+OO 2. 304E+OO 2 . 225E+00 1. 958E+00 1 . 1078+00 2 . 168E-01 7. 221E- 04 
0. 0008+00 7 055E- 06 2. 0978-0 5 6. 772 E-05 9. 49 1E-05 1 857 E-04. 4. 582E-0 4 6. 4858- 04 3. 646 E-04 
0.0008+00 3.1808 - 1 1 2.845E-10 3.0958-09 6 2388 -09 2.62 4E- 08 2.388 8 -07 1.3118-06 4.524 8 -06 
O.OOOE+OO 4 5958-15 l.234E-13 4.4908-12 1 2968-11 1 . 1 52E- 1 0 3.597E-09 6.2468 - 08 7.1468 -07 
0 . OOOE+OO 3 . 5508- 1 7 2 . 828E-15 3. 296 8 -1 3 1 327 E- 1 2 2 .2788-11 1. 7 1 ?E-09 4. 798E- 08 6. 679E- 07 
2. 880E+Ol 2. 8798 +01 2 . 878E+O l 2 . 872 8 +0 1 2 . 869E+Ol 2 . 856E+01 2. 801E+Ol 2. 6498+01 2. lBOE+Ol 
0.000E+OO 2.835E- 08 8.493E-0 8 2.BlBE-07 4 .0lGE-07 8.348E- 07 2.662E- 06 7.042E-06 l. 532E-05 
0.0008+00 2.998E-13 2.694E-12 2.9788-1 1 6.0618- 11 2.6398 -10 2.780E-09 2. l SOE-08 1 . 4 198-07 
O.OO OE+OO 3.1558 - 1 5 8.366E-14 2.912 8 - 1 2 8 . 1878- 1 2 6.6528- 11 l.518E-09 1 .6758-08 1 .2678-07 
9 . 6008+02 9. 3438+02 8. 8SOE+02 7 .321E+02 6. 517E+02 4. 257E+02 6 .383E+Ol 2. 8228-01 1 . 622E-09 
fffffffff ftffftfff ffffffjff fffffftff fffffffff fffffffff ftfffffff ffffftt ff fft ff t ff f 

THF{ i ) is the thread fraction of t h e parent nuclide. 
ORESCALC. EXE execution time = 1 . 21 seconds 
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Attachment to Waste Site Reclassification Form 2013-076 Rev. 0 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit = 180 days 06/10/201 3 07:23 Page 
Concent 118 - N-1 Radionuclide Dose and Groundwater Protection Evaluation 
Fi l e C: \RESRAD_FAMILY\RESRAD\6. 5\USERFILES\118-N- l_SR-90. RAD 

Table of Contents 
AA,i\AU,1.Uii.lU,IU,!I. 

Part IV: Concentration of Radionuclides 
ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff f 

Concentration of r adionuclides in different media 
Time= 0. 000E+00 .... . .. . . .. .. .. ..... . 
T i me= 1 . 000E+00 
Time= 3 . 000Ei-00 . . . . • • . . . . . . • . . • . . . . • . • . . . • ..• . .•. . 
Time= 1. 000E+0l ....... . . . ...... .. ..•. • .... • .. • .. • .. 
Time: l. 429E+Ol . .. . . •.. . .• . • .. .• • .. • . •. .• . • • .••. . . . 
Time= 3. 000E+0l .. . .......•.. . •... 
Time= 1. 000E+02 .... . .....•...•. .. ..•.•.. . . . .. • . 
Time= 3. 000E+02 . . . .• •.. • . , .• . •.•• . . . . . • . • . • •. • . 
Time= 1 . 000E+03 

2 
4 
6 
8 

10 
12 
14 
16 
18 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 2 

lRESRAD, Version 6 . 5 T« Li mit = 180 days 06/10/20 13 07:23 Page 
Concent : 118-N-l Radionu cl ide Dose and Groundwater Protect.ion Evaluation 
F ile : C: \RESRAD_FAM ILY \RESRAD\6. 5\USERFILES\118 - N- l_SR- 90 . RAD 

Concentration of radionuclides in environmental media 
at t = 0. OOOE+OO years 

Contarninat- Surf ace Air Par- Well Surface 
ted Zone Soil• ticulate Wa t er Water 

Rad io- ===== 
Nuclide pCi/g pCi/g pC i / m**3 pCi/L pCi/L = lW\AAi\JU\)iJ\ J\liJUU\/U\N\)\ ~ = = 
Ac-227 0 . OOO E+O O O. OOO E+OO 0. OOOE+OO 0. OOO E+ OO O.OOO E+ OO 
Am- 241 4 . 480E+02 0. OOO E+O O 0. OOOE+OO 0. OOO E+ OO O.OOO E+ OO 
C- 14 ) . 630E-01 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO O.OOO E+ OO 
Co-60 8. 160E+0l O. OOOE+OO 0. OOO E+O O 0. OOO E+ OO O.OOOE+OO 
Cs- 137 2 . 2 S0E+ 03 0. OOOE+OO 0. OOOE+OO 0. OOOE+O O O.OOO E +OO 
Eu-154 2 . 880E+O l 0. OOO KtOO 0 . OOOE+OO 0. OOOE+O O O.OOOE+ OO 
Eu-155 2 . 920E+OO 0 . OOOE +OO 0. OOO E +OO 0. OOOE+OO 0. OOO E+OO 
H-3 2. 230E-01 0. OOOE+OO 0. OOO E+ OO 0. OOOE+ OO 0. OOO E+OO 
Ni -6 3 5 870E+Ol 0 . OOOE+OO 0 . OOO E+OO 0. OOOE+OO O.OOOE+OO 
Np-237 0 OO OE+OO 0. OOOE+OO 0 . OOO E+OO 0. OOOE+OO O.OOOE+OO 
Pa-231 0 OOOE+OO 0 . OOO E+ OO 0 . OOO E+ OO 0 . OOOE+OO O.OOOE+OO 
Pb- 210 0 OOOE+O O O. OOOE+OO 0. OOO E+ OO 0. OOO E+ OO 0. OOO E+OO 
Pu- 238 2 . SOOE+OO 0 . OOOE+ OO 0. OOO E+ OO 0. OOOE+OO O.OOOE+OO 
Pu-239 2 . 880E +Ol 0 . OOOE+OO 0 . OOO E +OO 0. OOOE+OO 0. OOO E+OO 
Ra-226 0. OOOE+OO 0. OOOE+OO 0. OOO E+ OO 0. OOOE+OO 0. OOOE+OO 
s r -90 9. 600E+02 0. OOOE+ OO 0. OOO E +OO 0. OOOE+O O 0. OOO E+OO 
Th- 229 0. OOOE+OO 0 . OOO E+ OO 0. OOO E+O O 0. OOOE+OO 0. OOOE+OO 
Th-230 0. OOOE+O O 0 . OOOE+OO OOO E+O O 0. OOOE+OO 0. OOOE+OO 
U- 233 0. OOOE+OO 0. OOOE +OO OOOE+OO 0. OOOE+OO 0. OOOE+OO 
U-23 4 0. OOOE+OO 0. OOOE+OO 0. OOOE+ OO 0. OOOE+OO 0 . OOOE+OO 
U-2 35 0 . OOO E+O O O. OOOE+OO 0. OOOE+ OO 0. OOOE+OO 0. OOOE+OO 
1111111 1111111111 ft1111ttff Uff111111 tttttttttt tttttttttt 
*The Surface Soil is the top l ayer of soil within the user specified mixing zone/ dept h. 

Rev. 0 

Concen trati o n s in the media occurring in pathways that are suppr essed are calculated usin g t he current input parameters , 
i. e. using par ameters appearing in the input screen when the pathways are active. 

Concentration of H-3 i n so il moisture O.OOOE+ OO pCi /ml 
Con centration o f gaseous H-3 in a ir O.OOOE+OO pCi/m**3 
Co n centration of gaseous C - 14 in air = O.O OOE+OO pCi/m.,..3 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 2 

lRESRAD, Version 6 . 5 T• Limit""' 1 80 days 06 / 1 0/2013 07 : 23 Page 
Concent 118-N- l Radionuclide Dose and Groundwater Protection Evaluation 
File C: \ RESRAD_ FAMILY\RESRAD \ 6. 5\USERFILES\118-N- l _SR-90. RAD 

Drinking 
Water 

Concentration of radionuclides i n foodstuff media 
at t = 0. OOOE+OO years .. 

Non leafy Leafy Fodder Fodder Meat 
Vegetable Vegetable Meat Milk 

Milk Fish Crustacea 

Radio- ~ li• ••••••• ~ ~ = = AAAi\iWU\iU\ = AAAAAiUU\M = 
NUclide pCi / L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/ L pCi/kg pCi/kg 
lUUWJUi. = = =~ = AAAi\iWU\iU\ = lU\JU\AMl\M = Ac-227 0 . OOOE+OO 0 . OO OE+OO 0 . OOOE +OO 0. OOOE+OO OOOE +OO 0. OO OE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Am-241 0 . OOO E+OO 0. 00 08+00 0 . OOOE +OO 0. OOOE+OO OOOE+OO 0. 0 00E+00 0. OOOE+OO 0 . OOOE +OO 0 . OOOE+OO 
C- 14 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 - OOOE+OO OOOE+ OO O. OOO E+ OO 0 . OOOE+OO 0. OOOE+OO 0 . OO OE+OO 
Co-60 0 . OO OE+OO 0 . OOOE+OO 0 OOOE+OO 0. OOOE+OO OOOE+OO 0. OO OE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOO E+ OO 
Cs-137 0 . OOO E+ OO 0. OOOE+OO 0 . OO OE+OO 0. OOOE+OO OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+ OO 0. OOO E+O O 
Eu-154 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOO E+OO OO OE+OO 0. OOOE+ OO 0. OOOE+O O OOOE+OO 0. OOO E+ OO 
Eu-155 0 . OO OE+OO 0 . OOOE+OO 0 . OOOE+OO D. OOOE+OO OOOE+OO O.OOOE+OO 0. OOOE+OD OOOE+OO 0. OOOE+OO 
H-3 0. OOOE+OO 0. OOOE+OO 0 OO OE+OO 0. OOOE+OO OO OE+OO O.OOOE+OO 0. OOO E+OO 0. OOOE +OO 0 . OOOE +OO 
Ni-63 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO OOOE+OO 0. OOOE+OO O. OOO E+OO 0. OOOE+OO 0 . OOO E+ OO 
Np-237 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOO E+OO OOO E+OO O.OOO E+OO O. OOO E+OO 0. OOOE+OO 0 . OO OE+OO 
Pa- 23 1 0. OOOE+O O 0. OOOE+OO 0. OOO E +OO 0 . OOOE+OO 0. OOOE+OO O.OOO E+O O 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pb-210 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 0. OOO E+ OO 0. OOOE+OO O.OOO E+O O 0. OOO E+OO 0. OO OE+ OO 0. OO OE+ OO 
Pu-2 38 0. OOOE+OO 0 . OOOE+OO 0. OOO E+OO 0. OO OE+OO 0 . OOOE+OO O.OOO E+OO 0. OOO E+OO 0 . OOOE+OO 0. OOO E+OO 
Pu-239 0 . OOOE +OO 0 . OOOE+OO 0 OOOE+OO 0. OO OE+OO 0. OOOE+OO 0.000E+OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO 
Ra-226 0. OOOE+ OO 0 OOOE +OO 0 OOOE -+ 0 0 0. OOOE+OO 0 . OOO E+OO O.OOOE+OO 0. OOO E+OO 0 . OO OE-+00 0 . OOO E+ OO 
S r -9 0 O. OOOE +OO 0. OOO E+OO 0 OO OE+OO 0 . OO OE+OO 0 . OOO E+OO 0 . OOO E+O O 0. OOOE+OO 0 . OOOE+OO 0. OO OE+OO 
Th-229 0. OOOE +OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+O O 0. OOOE+OO 
Th-23 0 0 . OOOE+OO 0. OOOE +OO 0 . OOOE+OO 0. OO OE+OO 0. OOO E+ OO 0 . OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOO E+OO 
u-233 0 . OOOE +OO 0 . OO OE+OO 0 . OO OE-+00 0. OO OE+OO 0 . OOOE-+00 O.OOOE+OO 0. OOO E+OO 0 . OO OE+ OO 0. OOOE+OO 
U-234 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+O O 0. OOO E+OO O.OOO E+OO 0. OOO E+OO 0 . OOO E+ OO 0. OO OE+OO 
U-235 0 . OOOE+OO 0. OOOE+OO 0. OOOE-+00 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 0. OO OE+OO 0. OOOE+OO 0 . OOO E+OO 
fffifff tiiffiffif ffffffffff fff1 ffff11 1f11111111 11111111ft 11!1111111 11ff1111f1 1f1l1l1!1t fftttttttt 
• concentrations are at consumption time and i nclude radioactive decay and ingrowth during storage time. 

For live stock fodder, con sumpt ion time is t minus meat o r milk storage t i me. 

Rev.O 

Concentrations in the media occurring in pathways that are s uppressed 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 2013-076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T « Limit= 18 0 days 06/10/2 013 07:23 Page 
Concent 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
File : C: \RESRAD_FAMILY \ RESRAD \ 6. 5 \USERFILES\118-N- l_SR- 90. RAD 

Con centration of radionuclides in environmenta l media 
at t = l. OOOE+OO years 

Contaminat- Surface Air Par - We ll Surface 
ted zone Soil" t icula te Water Water 

Radio- ~ = === Nuclide pCi/g pCi/g pCi/m*-3 pCi/ L pCi/L 
IUU\iUUU( ~ ~ ~ Ji.lU\.>JUiJ\.I ~ ti Ii.Ii A Ii S. i Ii. i 
Ac-2 27 3. lSSE- 1 5 0. OOO E.., 00 0 OOOE+OO 0 . OOO E+OO 0 . OOO E+OO 
J\ro-2 41 4. 47 2E+02 0. 000E+00 0 . OOOE+OO O. OOO E+O O 0 . OOO E+OO 
C- 1 4 . 62 9E-0 1 0 . OOOE+OO 0. OOOE+OO 0. OOO E+ OO 0. OOO E+O O 
Co-60 . 14 7E+0l 0. OOOE+OO 0. OOOE+O O 0 . 000E+00 O.OOO E+O O 
Cs-137 . 196E+03 0. OOOE+OO 0. 000E+00 0. OOOE+OO O.OOOE+OO 
Eu-154 . 661E+Ol 0 . OOOE+OO 0. OOOE+ OO 0. 000E+00 O.OOO E+ OO 
Eu -155 . 539E+OO 0. OOO E+OO 0. OOOE+OO 0 . OOOE+OO O.OOO E+O O 
H-3 1 396E- 01 0. OOOE+ OO 0. OOOE +OO 0. OOOE+OO O.OOO E+O O 
Ni-63 5. 818E+O l 0. OOOE+ OO 0. OOOE +OO 0. OOOE+OO O.OO OE+O O 
Np-237 1 . 45 0E-04 0. OOOE+OO 0. OOOE +OO 0 . OOOE+O O 0.000E+O O 
Pa-23 1 2 . 998E- 13 0. OOOE+OO 0 . OOOE +OO 0. OOO E+OO 0. OOO E+O O 
Pb-210 3. SSOE-17 0. OOOE +OO 0. OOOE+OO 0. OO OE+OO 0. OOOE+O O 
Pu-2 3 8 2 . 480E+OO 0 . OOOE+OO 0. OOOE+OO 0. OO OE+OO O.OOOE+O O 
Pu-2 39 2. 879E+Ol 0. OOOE+OO 0. OOOE+OO O. OO OE+OO 0 .OOOE+OO 
Ra-2 26 4 .595E- 15 0. OOOE+OO 0 . OOOE +OO 0 . OOO E+O O 0. OO OE +OO 
S r -9 0 9. 343E+02 0. OOOE+OO 0 . OOOE+OO O.OO OE+O O 0. OOOE+OO 
Th -229 9. 980E-1 5 0 . OOOE+OO 0. OOO E+ OO 0. OOOE+O O 0. OOOE+O O 
Th -230 3. l B0E- 11 0. OOOE+OO 0. OOO E+ OO 0. OOOE+O O O.OOOE+O O 
U-2 33 3. l ?OE- 10 0 . OOOE+OO 0. OOO E+ OO 0. OOOE+OO O.O OOE+OO 
U-234 7. OSS E- 06 0. OOO E+OO 0. OOO E+OO 0 . OOOE+OO O. OOOE+OO 
U-23 5 2 . 83 5E-08 0. OOOE+OO 0. OOO E+OO O.OOOE+OO O.OOOE+OO 
ffttttt tttttttttt tttttttttt tttttttttt tttttttttt tttttttttt 
*The Surface Soil is t h e top layer of soil with in the user specified mi x i ng zone/depth . 

Con centrations i n the media occurring in pa t hways that are suppr essed are calculated using t he current i nput parameters, 
i .e. using parameters a p pearing in the i nput screen when the pathways are a c t ive. 

Concentration of H-3 i n soil moisture O. OOO E+ OO pCi/ml 
Concent r ation of gaseous H- 3 i n ai r O. OOOE+OO pCi /m* •3 
Concentra tion of gaseous C-14 i n air = O.OOO E+OO pCi/m•*3 
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Attachment to Waste Site Reclassification Form 20 I 3-076 

ATTACHMENT 2 

lRESRAD, Version 6 . 5 T« Limit = 180 days 06/10/2013 07 :2 3 Page 
Concent 118-N-1 Radionuclide Dose and Groundwater Protection Evaluation 
F ile C: \RESRAD_FAMILY \RESRAD\6. 5 \ USERFILES\118-N-l_SR-90. RAD 

Drinking 
Water 

Nonleafy 

Concentration of radionuclides in foodstuff media 
at t = 1 OOOE+OO years• 

Leafy Fodder Fodder Meat 
Vegetable Vegetable Meat Milk 

Milk Fish Crustacea 

Radio- ~ ~ ~ ~ }i tis, !i ti. !:i. Ii ti. !i Ii = = AlWU\/\JUU\i( = 
Nuclide pCi / L pCi/kg pCi/kg pCi/kg pCi / kg pCi / kg pCi/L pCi/kg pCi/kg = ~ iUUi.AiUUUU\A ~ •••••••••• = = = = = 
Ac-227 0. OOOE+OO 0. OOOE+OO OOO E+OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 0 . OOO E+OO 0. 000E+00 0. OOOE+OO 
Am-241 0. 000E+00 0. OOO E+OO 000E+ 00 0. OOOE+OO 0. OOO E+O O O.OOOE +OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 
C - 14 0. OOOE+OO 0. OOOE+ OO 0. OOOE+OO 0. OOOE+ OO 0. OOOE+OO O.OOOE + OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
co-60 0 . OOOE+OO 0 . OOO E+OO 0. OOO E +OO 0. OOOE+OO 0. OOOE+OO O.OOOE + OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Cs- 137 0. 000E+00 0. OOO E+OO 0. OO OE +OO 0 . OOOE+ OO 0. OOO E+OO O.OOOE + OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Eu- 154 0 . 000 E+00 0. OOO E+O O 0. OOO E+OO 0. OOOE+ OO 0. OOOE +O O 0. 000E+00 0. OOOE+OO 0. OOOE+OO 0. 000E+00 
Eu-155 0. OOO E+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOO E+O O O. OOOE+ OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
H-3 0. 000E+00 0. OOO E+ OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO O. OOOE+ OO 0. OOOE+OO 0. OOOE+OO 0. OOO E +OO 
Ni -63 0. OOO E+OO 0. OOO E+ OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. 000E+00 0. OOOE+OO 0. OOOE+OO 
Np-237 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. 000E+00 0. OOOE+OO 
Pa- 231 0 . OOO E+O O 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE +O O 0. OOOE + OO 0 . OOOE+OO 0 OOOE+OO 0. OOOE+OO 
Pb-210 0. OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pu- 238 0 . OOOE+OO 0. OOOE+ OO O.OOOE+OO 0. OOOE+OO 0 . OOOE+OO O.OOOE+OO 0 . OOOE+OO 0. 000E+00 0. 000E+00 
Pu-2 39 0. 000E+00 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . 000E+00 O.OOOE + OO 0 . 000E+00 0. OOOE+OO 0. OOOE+OO 
Ra- 226 0. OOOE+OO 0 OOOE+OO 0. OOO E+ OO 0. DOOE+OO 0 . OOOE+OO O. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Sr- 90 0. OOOE+OO 0 OOOE+OO O.OOOE+OO 0 . DOOE+OO 0. OOOE+OO 0. OO OE+OO 0. 000E+00 0. OOOE+OO 0: OOOE+OO 
Th- 229 0. OOOE+OO OOOE+OO 0. OOOE+OO D. OOOE+DO 0. OOOE+DO O. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Th-230 0. OOOE+OO OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+ OO O.OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. 000E+00 
U-233 O. OOOE+OO OOOE+OO 0 .000E+00 0 . 000E+00 0. OOOE+ OO O. OO OE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
U-234 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO D. OOO E+OO 0. OOOE+ OO 0 . 000£+00 D. OOOE+OO 0. 000£+00 0 . OOOE+OO 
U-235 0 .OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . 000E+00 0. OOOE +OO O. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
fffffff tttttttttt tttttttttt tttttttttt tttttttttt ttttttttii if i ttffffi fffttfffff ittttffff! ttfttttf!t 
•concentrations are at consumption time and include radioactive decay and ingrowth during storag-e 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 i n the input screen when the pathways are active. 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 2 

lRESRAD , Version 6.5 T-. Limit= 180 days 06/10/2013 07:23 Page 
Concent : 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
File C: \RESRAD_FAMI LY\RESRAD\6. 5\USERFILES\118-N-l_SR-90 RAD 

Concentration of radionuclide& in environmental media 
at t = 3. 000E+-00 years 

Contaminat- Surface Air Par- Well Surface 
ted zone Soil• ticulate water Water 

Radio- = = MJ\lUUU\liJU\ = l\JWJUi1JUUi 
Nuclide pCi/g pCi/g pCi/m·u3 pCi/L pCi/L 
.IUil\)i.JiJ\j\ ~ ~ Aiilili!..S.IS.lili. !ililililiili.lill l\JWJUi1JUUi 
Ac-227 8.366E-14 0. OOOE+OO 0. 000ET00 0. OOO E+OO O.OOOE+OO 
Am-241 455E+02 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0.000E+00 
C-14 626E-01 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 
co-60 . 484E+0l 0. 000E+00 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Cs-13 7 093E+03 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. 000E+00 
Eu- 15 4 272E+Ol 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Eu-155 1. 919 E+00 0. OOdE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
H-3 5. 466E-02 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 
Ni-63 5. 716E+Ol 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO O.OOOE+.00 
Np-237 4. 3408-04 0. OOOE+OO 0. 0 00E+00 0. OOOE+OO O.OOOE+.00 
Pa- 231 2.694E-12 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 
Pb-210 2 . 828E-15 0. OOOE+OO 0. OOOE+OO O. OOOE+OO O.OOOE+OO 
PU-2 38 2 440E+OO 0 . OOOE+OO 0. OO OE+O O 0. OOOE+OO O.OOOE+OO 
Pu- 239 2 . 878E+Ol 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 
Ra-226 1 234.E-13 0. OOOE+OO 0. OOOE+OO 0. OOOE•OO O.OOOE+OO 
Sr-90 8. 850E+02 0. OOO E+OO 0. OO OE+OO 0. OOOE+OO 0 . OOOE+OO 
Th-229 2 . 690E-13 0 . OOOE+OO 0 . OOOE+OO 0 . OOOE+OO O.OOOE+OO 
Th- 230 845E-10 0 . OOOE+OO 0. OOOE+OO 0. OOOE•OO 0. OOOE+.00 
U-233 . 847E-09 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
U-234 2. 097E-05 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 
U-235 8. 493E-08 0 . DOOE+OO 0 . OOOE+OO 0. OOOE+OO O.OOOE+OO 
fUUU Uftfftfft UUfffUf UfftfUU Ufffffift ififffffff 
*Th e Surface Soi 1 is the top layer of soil within t h e 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 t h e input screen when the pathways are active. 

Concentration of H-3 in soil moisture O. OOOE+OO pCi/ml 
Concentration of gaseous H-3 in air O. OOOE+OO pCi /m•• 3 
Concentration of gaseous C-14 i n air "' O.OOOE+OO pCi/m•*3 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit= 18 0 days 06/10/2 013 07:23 Page 
Concent 118- N-l Radionuclide Dose and Groundwater Pro tect.ion Eva l uation 
File C: \RESRAD_ FAMILY \ RESRAD\6. 5 \USERFILES\118-N-l_SR-90 . RAD 

Drinking 
Water 

Concentration of radionuclides in foodstuff media 
at t. = 3. OOOE+OO years• 

Nonleafy Lea f y Fodder Fodder Meat 
Vegetable Vegetable Meat Milk 

Milk Fish Crustacea 

Radio- ~ ~ ~ A A h ii ii ii ii ii ii ii iUO\hiiUlOiK ~ ~ ~ AS. li li Ii K Ii!!. KI'\ 
Nuclide pCi / L pC i /kg pCi/kg pCi / kg pCi/ kg pCi/kg pCi / L pCi/kg pCi /kg 
~ = = ~ ~ ~ lilili.liKUK?iil ~ ~ .O.Kli>iU,)UiK 
Ac-227 0 . 000E+00 0. 000E+00 o. OOOE+OO 0. OOO E+OO 0. 000E+00 O. OOOE+ OO 0. OOO E+ OO O. OOOE+OO 0. 000E+00 
Am-241 0 . OO OE+OO 0 . 000E+00 o. OOO E+ OO 0. OOO E+O O 0. OOOE+OO O. OOOE+OO 0 . 000E+00 0. 000E+00 0 . 000E+00 
C-14 0. 000E+0 0 0. 000E+00 0 . 000 E+ 00 0. 000E+00 0. 000E+00 0. 000E+00 0. 000E+00 0. 000E+00 0 . 000E+00 
co-60 0. 000E+0 0 0. OOOE+OO o. 00 0E+00 0. 000E-+-00 0. 000E+00 0.000E+ 00 0. 000E+00 0. DD0 E+00 0. OOOE+OO 
Cs-137 D. D00E+00 0. 000E+00 o. 000 E-+- 00 0. 000E+00 0. 000E+00 O. OOOE+OO 0. 000E+00 0. D00 E+00 0. 0 00E+0 0 
Eu- 154 0. 000E+00 0. OOOE+OO 0. 00 0E+ 00 0. 000E+00 0. 000E+00 0.000E+00 0 . 000E+00 0 . OOOE+OO 0 . OO OE +OO 
Eu-155 0. 000E+00 0. 000E+00 0. 000 E+ 00 0. 000E+00 0. OOOE+OO 0. 000E+00 0. OOOE+OO 0 . 000E+00 0 . 000E+00 
!1- 3 0. OOOE+OO 0. 000E+00 0. 000E+00 0. 000E+00 0. 000E+0 0 0. 000E+ 00 0. 000E+00 0 . 000E+00 0 . OO OE+ OO 
Ni -6 3 0. 000E+00 0. OOOE+OO 0. 000 E+00 0. 000E+00 0. 000E+00 0. 000E+00 0 . 000E+00 0 . 000E+00 0. 00 0E +00 
Np- 237 0 . 0 00E+00 0 . 000E+00 0. 000 E+00 0. 000E+00 0. 000E+0 0 0. 000E+00 0. 000E+00 0. 000E+00 0. 0 00E+00 
Pa- 231 0. 0 00E+00 0. 000E+00 0. 000E+00 0. 000E+00 0. 000E+00 0. 000E+00 0. 00 0E+00 0 . OOO E+OO 0. OOOE+OO 
Pb-210 0. 0 00E+00 0. 000E+00 0. 000E+00 0 . 000E+ 00 0 . OOOE+OO 0. 000E+00 0 . 000E+00 0. 000E+00 0. 00 0E+00 
Pu-2 38 0 . OOOE+OO 0. 000E+00 0. 00 0 E+00 0. 000E+00 0 . 000E+00 0.000E+00 0. 000E+00 0 . 000E+00 0. 00 0E+00 
Pu-239 0 000E+00 0. 000E+00 0. 00 0 E +0 0 0. 000E+00 0. 000E+0 0 0.0 00E+ 00 0. 000E+00 0 . 000E+ 00 0. OOO E+ OO 
Ra - 226 0 000E+00 0 . 000E+00 0. 000E+00 0. 000E+00 0. 000E+0 0 0. 000E+00 0. 000E+00 0. 000E+00 0. 0 00E+0 0 
Sr-90 0 000E-+-00 0. OOOE+OO 0. 000E+00 0. 000E+ 00 0. 000E+00 0.000E+00 0. 000E+00 0. 000E+00 0. OOO E+ OO 
Th- 229 0 0 0 0E+00 0 . 000E+00 0. 000E+00 0. 000E+ 00 0 . OOOE+OO O.OOOE+OO 0 . OOO E+OO 0. 000E+00 0. 00 0 E+00 
Th-2 30 0. 000E+00 0. 000E+00 0. 000E+00 0. 0 00E+00 0. 000E+00 0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00 
U-233 0 000E+00 0. 000E+00 0. 000 E +00 0 . OOOE+OO 0. 000E+00 0.000E+00 0 . 000E+00 0. 000E+00 0 . 000E+00 
U- 234 0 000E+00 0. 000E+0 0 0. 000E+00 0 . 0 0 0 E+ 00 0 . OOOE+OO O.OOO E+OO 0 . OOOE+OO 0. 000E+00 0. 000E+00 
U-235 0 . 000E+ 00 0 . 000E+00 0. 000E+00 0 . 000E+00 0. 0 00E+00 0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00 
fffffff ffffffffff ffffffffff ffffffffff ffffffffff ffffffffff f f!fffffff ffffffffff ffffffffff Uffffffff 
*Concentra t ions are at consumpt ion time and i n clude radioactive decay and i ngrowth during storage time . 

Fo r l ivestock fodder. consumption time is t minus meat or milk stor age time. 

Concentra t ions in the media occurring i n pathways that are suppressed a r e calculated using the current. input paramete rs , 
i.e . usinq parameters appearing in the input scree n when the pathways are a ctive. 
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Attachment to Waste Site Reclassificat ion Form 2013-076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit = 180 days 06/10/2013 07:23 Page 
Concent : 11B-N-l Radionuclide Dose and Groundwater Protection Evaluation 
File C: \RESRAD_FAMILY \RESRAD\ 6. 5\USERFILES\118-N- l_SR-90. RAD 

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

Radio
Nuclide 
lUU\lUW\ 
Ac - 227 
Am-2 41 
C-14 
Co-60 
Cs -137 
Eu-154 
Eu- 155 
H-3 
Ni-63 
Np-237 
Pa-231 
Pb -210 
Pu- 238 
Pu-239 
Ra -22 6 
Sr-90 
Th - 229 
Th-230 
U- 233 
U-2 34 
U- 235 
1ff1f1f 

Contami nat - Surface Air Pa r- Well Surface 
t ed Zone Soi l• ticulate Wa ter Wate r 

AAAAAAAAAA AAAAAA.AAAA ~ ~ Ii .Ii.A Ji Ii ti ti Ii !i 11. 
pCi/g pCi/g pCitm••) pC i / L pCi/ L 

AAAAAAAAAA AAAAAA.AAAA ~ A K K li li K Ji .Ii. K K ~ 
2. 912E- 12 0 - OOOE+OO O. OOO E+ OO O. OO OE+OO 0.000E+OO 
4 . 39 8E+ 0 2 0 . OOOE+OO O. OOO E+ OO O. OOOE+O O 0.000E+OO 
3. 617E-01 0. OOOE+OO O. OOO E+OO O. OOO E+O O O. OOO E+OO 
2. 1 69E+Ol O. OOOE+OO O. OOOE+OO O. OOO E+O O 0. OOO E+OO 

768E+03 0. 000£ +00 0. OOOE+OO O. OOOE+O O 0. OOO E+OO 
. 3 07E+Ol O. OOO E+OO O. OOO E+OO O. OOOE+O O 0. OOO E+OO 

7 . 201E- 01 0 . OOO E+O O O OOO E+O O O. OOOE+OO O. OOO E+OO 
2. OSSE- 03 0 . OOO E+OO O OOOE +OO O. OOOE+OO O. OOO E+OO 
S.371E+ 01 O.OOO E+OO O OOO E+OO O. OO OE+OO O.OOOE+OO 
1 . 436E-03 0. OOO E+ OO O OOO E+ OO O. OOOE+OO O. OOO E+O O 
2. 9 78E-1 1 0. OOO E+ OO O OOO E+OO O. OOOE +OO O. OOO E+OO 
3 .296E -13 O.OOOE+O O O OOO E+OO O. OOOE+OO O.OOO E+OO 
2. 3 0 4E+ OO O. OOOE+OO O OO OE+ OO O. OOOB+OO O. OOO E+O O 
2. 8 72 E+ Ol O. OO OE+OO O OOO E+OO O. OOOE+OO O. OOOE+OO 
4. 4 908- 12 O.OOOE+OO OOO E+OO O.OOOE+OO O.OOOE+OO 
7. 32 1 E+ 02 0. OOOE+OO OOO E+OO O .OOOE+OO O. OOOE+OO 
9. 910E-12 0. OOOE+ OO OOO E+OO O. OOOE+OO 0. OOOE +OO 
3. 095E-09 0. OOOE+ OO OOO E+OO O. OOOE+ OO 0. OOOE+O O 
3.141 E-08 O.OOOE+OO OOO E+OO O.OOOE+OO 0 . 000E+O O 
6. 772 E- 05 0. OOOE+OO O. OOO E+OO O. OOOE+OO O. OOOE+O O 
2. 8 18E-07 0 . OOO E+OO O. OOO E+OO O. OOOE+OO O. OOOE+OO 

f1ff1f1f1f f1f1f1ff1f fftf f tffff ffffffffff ffff1fff1f 
*The Surface Soil is t he t op layer of soil within the user specified mixing zone/depth . 

Rev. 0 

Con centra t ions in the media occurring in pathways that are suppressed are calcula t ed using the curr e n t input par ameters, 
i. e . usin g parameters appearing in the input screen when the pathways are active. 

Con centrat i on of H-3 i n soi l mois t ure O. OOOE+OO pCi/ml 
Con cen tra t i on of g aseous H-3 in air O.OOOE-+0 0 pCi /m** 3 
Con cen tration o f gaseous C-14 in a i r = O.OOOE+OO pCi/m**3 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T• Limit z 180 days 06/10/2013 07:23 Page 
concent 118-N-1 Radionuclide Dose and Groundwater Protection Evaluation 
File C: \RESRAD_FAMILY\RESRAD\6. 5\USERFILES\ 118-N-l_SR-90. RAD 

Drinking 
Water 

Nonleafy 

Concentration of radionuclides i n foodstuff media 
at t = 1. 000E+0l years• 

Leafy Fodder Fodder Meat 

Vege table Vegetable Meat Milk 
Milk Fish Crustacea 

Radio- ~ = = = J\iUUU\l\AJW\ = ~ i\i\A)\)\)\)\)\ = 
Nucl i de pCi / L pCi /kg pCi/kg pCi /kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg = ~==== liiiiliKhliKli ~ Aiiliii.ii.K.litlili AAAAAliAliAP. 

Ac-227 0. OOOE+OO 0. OOOE+ OO 0 OOOE+OO 0. OOOE+ OO 0 OOOE+OO 0.000£+00 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Arn- 24 1 0 . OOOE+OO 0. OOOE+O O 0 OOOE+OO 0. OOO E+ OO 0 OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOO E +OO 
C-14 0. OOOE+OO 0. OOOE+OO 0. OOOE+ OO O . OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Co-60 0. OOOE+OO 0. OOOE+ OO 0. OOOE+ OO O . OOO E+OO 0 OOOE+OO 0. OOOE+ OO 0. OOOE+OO O. OOOE+O O 0. OOOE+OO 
Cs-137 O. OOOE+OO o. OOOE+OO 0. OOOE+ OO 0. OOOE+OO 0 OOO E+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
Eu-154 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 
Eu-155 0. OOOE+O O 0 OOOE+OO 0. OOOE+ OO 0 . OOOE+OO 0 OOO E+O O 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+OO 
H-3 OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOO E+ OO 0 OOO E+O O 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 0 - OOOE +OO 
Ni-63 OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOO E+ OO 0. OOOE+O O 0. OOOE+OO o. OOOE+O O 0 . OOOE+OO 0. OOOE+OO 
Np-23 7 OOOE+OO 0 OO OE+OO 0. OOOE+OO 0. OOO E+ OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 
Pa-231 0 . OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 . 000£.+00 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+O O 0. OOOE+OO 
Pb-210 0 . OOOE+OO 0. OOOE+ OO 0 . OOOE+OO 0 . OOOE+OO 0 . OOO E+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
PU - 238 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 
PU-239 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Ra-226 0 OOOE+OO 0. OOOE+OO 0 OOO E +OO 0 OOOE +OO 0. OOOE+OO 0.000E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Sr-90 0 OOOE+OO 0. OOOE+ OO 0 OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 
Th-229 0 OOOE+OO 0. OOOE+OO 0 OOOE+OO 0 . OOOE+OO 0 . OOO E+ OO 0. OO OE+OO 0. OOOE +OO 0 . OOOE+OO 0. OOOE+OO 
Th-2 30 0 OOOE+OO 0 . OOOE+OO 0 OOO E +OO 0. OOOE+OO 0. OOOE + OO 0. OO OE+OO 0. OOOE+OO 0. OOO E+OO 0. OO OE+OO 
u-233 0 OOOE+OO 0. OOOE+OO 0. OO OE+OO 0. OOO E+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO Q _ OOO E+OO 0. OO OE+ OO 
U-234 0 OOOE+OO 0. OOOE+OO 0. OO OE+OO 0. OOO E+O O 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO O. OOOE+OO 
U-235 0. OOOE+OO 0 - OOOE+OO 0. 00 08+00 0. OOO E+OO 0. OOOE+OO 0 . OOOE+O O 0. OOO E+ OO 0. OOO E+OO O. OOOE+OO 
fffffff ffffffffff ffffiftftt fffiiffftt fUUtUU Uffttftff tfffftffff fffftftfft fffffftfft tfftUUff 
*Concentrat i ons are at consumption time and inclu de radioactive decay and ingro wt h d u ring storage time. 
For l ivestock fodder, con swnption time is t minus mea t or milk storage time. 

Concentrat i ons in the media occurring in pathways t hat are suppressed are calculated using the current i n put parameters, 
Le. us i ng parameters appearing in the input screen when the pathways are active . 
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Attachment to Waste Site Reclass ification Form 201 3-076 

ATTACHMENT 2 

lRESRAD, Versi on 6 .5 T« Limit = 180 days 06/10/2013 07:23 Page 1 0 
Concent : 118-N-l Radionuclide Dose and Groundwater Protection Eva luation 
File : C: \ RESRAD_FAMILY \ RESRAD \ 6 5 \USERFILES \118 -N-l_SR-90. RAD 

Concentra tion of radionuclides in envi r onmental media 
at t = l. 429E+0l y ears 

Contaminat- Surface Air Par- Well Surface 
ted Zon e Soil'"' ticulate Water Water Radio-==~== 

Nu c lide pC i /9 pCi/g pCi/m .. 3 pCi/L pCi/L 

i\JiJ\i\AlU\ = = = = lUi/JU\lUUUU( 
Ac-227 
Am-24 1 
C-1 4 
Co-60 
cs- 137 
Eu- 1 5 4 
Eu-155 
H- 3 
Ni-63 
Np- 237 
Pa-23 1 
Pb-21 0 
Pu-2 38 
Pu-2 39 
Ra-226 
Sr-90 
Th-229 
Th- 230 
U- 233 
U-2 3 4 
U- 235 
1f1f1ff 

8. 187E- 12 0 . OOOE+OO O. OOOE+OO O. OOOE+ OO O. OOOE+OO 
4 363B+ D2 0 OOO E+ OO O. OOOE+OO O. OOOE+OO O.OOOE+OO 
3 . 611E-01 0 OOOE +OO O.OOOE•OO O OOOE+ OO O.OOOE+ OO 
1 229E+Ol O OOOE+OO O. OOOE+OO O OOOE+ OO 0. OOOE+OO 
1. 594E+0 3 0 OOOE+OO O. OOOE+OO O OOOE+ OO 0. OOOE+ OO 
9. 3 1 1E+OO O OOOE+OO O. OOO E+ OO O OOOE+ OO 0. OOOE+OO 
3 . 950E-01 0 OO OE+OO O.OOOE+OO O OOOE+OO O.O OOE+ OO 
2. 752E-04 0 OO OE+O O O. OOOE+OO 3. 27 1E+ Ol 8. 42 7E - 0 1 
5 1 71E+Ol O OO OE+OO O. OOOE +OO O OOOE+ OO O .O OOE+OO 
2 04 4E-03 0 OOO E+O O O. OOO E+OO O OOOE+ OO O .O OOE+ OO 
6. 0 61E- ll O OOO E+OO O. OOOE+OO O OOOE+OO O .O OOE+OO 
1 327E- 12 0 OOO E+OO O. OOO E+ OO O. OOOE+ OO O. OOO E+OO 
2 225E+OO O OOO E+O O O. OO OE+OO O. OOOE+ OO O .O OOE+ OO 
2. 869E+Ol O OOO E+O O O. OOOE+OO O. OOOE+OO O . OO OE+ OO 
1 2968- 11 0 OOO E+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 
6. 517£+02 0 OOO E+OO O. OO OE+OO O. OOOE+OO O .OOOE+OO 
2. 882E- ll O. OOOE+OO O. OOO E +OO O. OOOE+OO O. OO OE+OO 
6 238E-09 0. OOOE+OO O. OOO E +OO O. OOOE+OO 0 . OO OE+ OO 
6 3868-08 0. OOO E+OO O. OOOE+OO O. OOOE+OO 0. OO OE+ OO 
9. 4 91£- 05 0. OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+ OO 
4 . 0168-07 0. OO OE+OO O. OOOE+OO O. OOO E+OO O. OOOE+OO 

ffffffffff ffffffffff ffffffffff ffffffffff ff f fffffff 
• The Surface Soil i s the top layer of soil with i n the user specified mixing zone/dept h . 

Concentrat i ons in the media occurring in pathways that a re s uppressed are calculat.ed using the current input parameters. 
i . e. using p aramet ers appearing in t he input scr een when the pathways are activ e. 

Concentrat ion o f H- 3 i n soil moi sture O. OOOE +OO pCi / ml 
Concent ra t ion of gaseous H-3 in air O. OOOE+OO pC i /m --• 3 
Concentration of gaseou s C- 14 i n air = O.OOOE+OO pCi / m• •3 
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Attachment to Waste Site Reclassification Form 20 I 3-076 

ATTACHMENT 2 

l RESRAD, Version 6. 5 T« Limit = 180 days 06/10/2013 07 :23 Page 11 
Concent 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
File C : \RESRAD_FAMILY\RESRAD\6. 5\USERPILES\118-N-l_SR-90. RAD 

Drinking 
Water 

Concentration of radionuclides in foodstuff media 
at t = 1. 429E+0l years • 

Non leafy Leafy Fodder Fodder Meat 
Vegetable Vegetable Meat Milk 

Milk Fish Crustacea 

Radio- = ~ l\iUilU\JUWU( = A.li.li.A.AUUli. ~ ~ A .Ii li Ji H U.l!. P. .IOI l!. K lUi. K li. U, 
Nuclide = pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kq pCi/kg 
~ ~ AK ii KKK K Kl K ~ ~ ~ JUi.JiJUi.AAAM ~ i ti. K 1!i. KKK KKK 

Ac-227 0. OOOE+OO o. oooe+oo 0. 000E•00 0. 000E+00 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. 000E+00 0 . OOOE+OO 
Am- 241 0. OOOE•OO 0 . 0008+00 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
C - 14 0. OOOE+OO 0 . 0008+00 0 . OOOE+OO 0. OOOE+OO 0. 000£+00 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . 000£+00 
Co- 60 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. 0008+00 0. OOOE+OO 
Cs-13 7 0. OOOE+OO 0 . OOOE+OO 0 OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Eu-15 4 0. OOOE+OO 0. 0008+00 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. 000£+00 
Eu-155 0. OOO E+OO 0 . OOOE+OO o. OOOE+OO 0. OOOE+OO 0 . 000£+00 0 . OO OE+OO 0. OOOE+OO 0. 0008+00 0. OOOE +OO 
H- 3 3. 2 60E+Ol 1 . 138E+02 1 721E+02 4.357E+Ol 4 . 770E+Ol 2 . 570E+Ol 3.373E+ Ol 8. 2368-01 8. 236£-01 
Ni-63 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+O O 0 . OOOE+OO 0. OOOE+OO 0. OOOE+O O 0 . OOOE +OO 0. OOOE+OO 
Np- 237 0. OOOE+OO 0 . OOOE+OO 0. OOO E+OO 0 . OOO E+O O 0. OOOE+OO 0. OOOE+OO 0 . OOOE+ OO 0. OOOE+OO 0. 000£+00 
Pa-231 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+ OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+ OO 0. 0008+00 0 . OOOE +OO 
Pb-210 0 . OOOE+OO 0. 0008+00 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
Pu-238 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. 0008+00 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pu-239 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE-tOO 0. OOOE+OO 0 . OOOE +OO 0. OOOE +OO 
Ra - 226 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+OQ 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 
Sr- 90 0. OOOE+O O 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 
Th- 229 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE +OO 0. OOOE+OO 
Th-230 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. 0008+00 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
U- 233 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO a. oooE+oo 0. OOOE+OO 0. OOOE+OO 0. 000£+00 
U- 234 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOB+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
U-235 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
ttttftt ttffttfttf ttttttf1ft UttffUU fffffUfU UfUUUt UUUUff ffUffUU UfUUUt U1fffffff 
•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 i n the input screen when the pathways are active. 
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Attachment to Waste Site Reclass ification Form 201 3-076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Li mit= 180 days 06/10/2013 07:23 Page 1 2 
Conc ent : 118 - N- l Radionuc l ide Dose and Gr oundwater Protect i on Evaluat ion 
File : C : \ RESRAD_FAMILY\ RESRAD\ 6 . S \ US ERFILES\118-N-l_SR-90 RAD 

Concentration of radionuclides i n envi r onmenta l media 
a t t = 3. 000E•D1 years 

Contaminat- Surfac e Ai r Par- well Surf ace 
t e d Zone Soil* ticulate Wa ter Water 

Radio-
AiUUUiJUiJi)i.J = = ~ = 

Nuclide pCi/g pCi / g p Ci/m* *3 pCi/L pCi/ L 
JiJUl!UiJUi = JU\iWUUiiUii\ = ~ = 
Ac-227 6.652E-11 0 . OOO E1-00 0 OOOE+OO 0. OOOE+OO O. OOOE+O O 
Am-241 4. 238E+02 0. OOOE+OO 0 OOOE-+00 0. 000E•00 0 . 000 E+00 
C- 14 3. 590E- 01 0. OOOE+OO 0. OOOE+OO 0. 000E+00 O. OOO E+OO 
Co-60 1 . 532E+00 0. OOOE+OO 0 . OOOE+OO 0. OOO E+OO O. OO OE+OO 
Cs-1 37 l. 092E+03 0. OOOB+OO 0 . 0008•00 0. OOOE+O O O. OOOE+OO 
Eu-154 2 . 691E+OO 0 . OOOE+OO 0. OOOE+OO 0. 000E+00 0. 000E+0 0 
Eu-155 4 . 3 7 9E-02 0. OOOE+OO 0. OOOE+OO 0. OO OE+OO 0 . OOOE+OO 
H-3 1 745E- 07 0. 0 0 0E+00 0. OOOE+OO 2 .0758-02 5.345E-04 
Ni -63 4. 497E+ Ol 0. OOOE+OO 0. OOOE+OO 0. OO OE+OO 0. OOOE+OO 
Np-23 7 4 . 22 2E-03 0. OOOE+ OO 0. OOO E+ OO 0. OO OE+OO 0. OOOE+OO 
Pa- 23 1 2 . 639E- 10 0 . OOO E+ OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO 
Pb- 210 2 . 278E- 11 0 . OOOE +OO 0. OOOE+OO 0. OOOE+O O O.OOOE+OO 
PU-238 . 958E+OO 0 . OOO E+ OO 0. OO OE+OO 0. OOOE+ OO 0. OOO E+OO 
Pu- 239 . 856E+Ol 0 . OOOE +OO 0 . OOOE+OO 0 . OOOE+OO O.OOOE+OO 
Ra - 226 . 152£- 10 0 OOOE+OO 0 . OOOE+OO 0 . OOO E+ OO O. OOOE+OO 
Sr- 90 . 257 E+ 02 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO O.OOO E+OO 
Th- 229 . 6 34E- 10 0 OOOE+OO 0. OOOE+OO 0 . OOOE+ OO 0. OOOE+OO 
Th-230 6 2 4E-08 0 OOOE+OO 0. OOOE +OO 0 . OOO E+ OO O.OOOE+OO 
tJ- 23 3 . 770E- 07 0 OOO E+OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 
U- 234 1. 857E-04 0 OOOE+OO 0 . OOO E+ OO 0 . OOOE+OO O.OOO E+OO 
tJ- 235 8.3 48E - 07 0. OOOE+O O 0. OOO E+OO 0. OOOE+OO O. OOO E+ OO 
tfttftt tftftftftt tttttttttt tttttttttt tftfttlttt tf!!ttfttt 
•The Surf ace Soil is t he top layer o f soil within t h e user specified mixi ng zone / depth. 

Concentr at i ons in t h e media occu rring in pa t hways that are suppressed are calculated using t h e current i npu t parameters , 
i.e . using parameters a ppearing in the i nput screen when the pathways are active. 

Concen tration of H- 3 in soil moisture O. OOOE+OO pCi / ml 
Concentration of gaseou s H- 3 in air 0.000E+OO pCi / m•• 3 
Concen t r a tion of gaseous C- 14 in air = O.OOOE+OO pCi/rn** 3 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT2 

lRESRAD, Ve r sion 6.5 T« Limit= 180 days 06 / 10 /2 013 07:23 Page 13 
Concent 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
File C; \RESRAD_FAMILY\RESRAD\6. 5\USERFILES\118-N-l_SR-90. RAD 

Drinking 
Wate r 

Non l eafy 

Concentration of radionuclides in foodstuff media 
at t = 3. OOOE+Ol years • 

Leafy Fodder Fodder Meat Milk 
Vegetabl e Vegetable Meat Milk 

Fish 

Radio- == lilililililiA!i.li.P. AU ii liHli AK, liUlillllUO:i ~ ~ A iS. ii A Kli. iii KP. 
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi / kg pCi /kg pCi/L pCi / kg 

Crustacea 

Ii )UOOOi. A iOO~ 
pCi/kg 

J<.JU!.AlU\)( ~ ~ Ii Ii Ii K K 0, IS. Ii ~lili.ti.lS.liS.lili~ AOlUiUilUiti. ti. IUi Ii. U Ii Ii 10~ ~ lilililiK!liKii.~ ~ ~ 
Ac-2 27 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 
Am-2 41 0. OOOE+OO 0. OOOE+OO 0. OOOE+ OO 0. OOO E+ OO 0. OOOE+OO 0. OOOE+ OO 0. OOOE+OO 0 . OOOE+OO 0. 0008+00 
C-14 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 0 . OOOE+ OO 0 . OOOE+OO 0. OOOE+ OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
Co-6 0 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 0 . OOOE+ OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
Cs-137 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO O. OOO E+OO 0 . OOOE+OO 0. OOOE + OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE +OO 
Eu- 1 5 4 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 0. OOO E+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 
Eu - 1 55 0 . OOOE+OO 0. OOO E +OO 0. OOOE +OO 0 . OOO E+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE+O O 0 . OOOE+OO 0 . OOOE+OO 
H-3 2. 077E- 02 7. 724E-02 l. lOlE-01 3. 93 4E- 02 3. 839E-02 2. 1 42E-02 2. 3458-02 5 . 3 8 7E-0 4 5. 3878-0 4 
Ni-63 0. OOOE+ OO 0. OOOE+OO 0 . OOOE+OO 0 . OOO E+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0 . OOOE+OO 
Np-237 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 
Pa-2 31 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OO OE+ OO 0. OOOE+OO 0. OOOE+OO o. OOOE+OO 
Pb-210 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pu-2 38 0. OOOE +OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0.000E+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pu-2 39 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO O.OOOE+OO 0. OOOE+OO 
Ra-226 0 . OOOE+ OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO O.OOOE+OO 0. OOOE-tOO 0. OOOE+OO 0 . OOOE+OO 
Sr-90 0. OOOE+ OO 0. OOO E +OO 0. OOOE+OO 0 . OOOE+ OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
Th - 229 0. OOO E+OO 0 . OOOE+OO 0. OOOE +OO 0. OOOE+O O 0. OOOE+OO O.OOO E+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE+OO 
Th-230 0 . OOOE+OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 
U-233 0 . OOOE+OO 0. OOO E +OO 0. OOO E+OO 0 . OO OE+OO O. OOOE +OO O.OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
U-234 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 0 . OOOE+ OO 0. OOOE+OO 0. OOOE+ OO 0 . OOOE-tOO 0. OOOE+OO 0. OOOE+OO 
U-235 O. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+ OO 0. OOOE+OO 0.000E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
tttfftt tfftttfftt tttttttttt tttttttttt tffiffffff iiffffffff fiifffttft ftfttfffff ffffffffff ffftffffff 
•concentrations are at consumption time and inc l ude radioactive decay and ingrowth during storage time. 

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

Rev. 0 

Concentrat i ons i n t h e media occurring in pathways that are suppr essed are calculated using the current input parameters, 
i.e. us i n g p a rame t ers appearing in the input scr een when t h e pathways are active. 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 2 

lRESRAD, Versi o n 6. 5 T« Limit = 180 days 06 /1 0 / 2013 0 7: 23 Page 14 
Concent : 118 - N- 1 Radionuclide Dose and Grou ndwater Protection Evaluation 
File : C: \ RESRAD_FAMILY \ RESRAD\6. 5 \USERFILES\118 - N-l_SR-90. RAD 

Concentrat i on of radionuclides in environmental media 
at t = 1. OO OE+02 years 

Contaminat- Surface Air Par- Well Surface 
ted Zone Soil* t iculate Water water 

Radio- =~=== Nuclide pC i /g pCi/g pCi/m**3 pC i / L pCi/L = ===== Ac-227 1. 518 E-09 0. OOOE +OO 0. OOOE+OO 0 OOOE +O O O.OOOE +OO 
Am-241 3 . 722 E+02 0 . OOOE+OO 0. OOOE+OO 0 OOOE+OO O.OOOE+OO 
C-14 3 . 498E-01 0. OOOE+OO 0. OOOE+OO o. OOOE+ OO O.OOOE+O O 
Co- 60 1 . 437E-04 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE +OO 
Cs- 137 2. 02 1E+02 0 . OO OE+OO 0. OOOE+OO 0 OOOE+OO 0. OOO E+ OO 
Eu-154 1. 066E-02 0 . OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE +OO 
Eu-155 2. 429E-06 0. OOOE+OO O. OOOE+ OO 0 OOOE+OO 0 . OOOE+OO 
H-3 9. 854E-22 0. OOOE+OO O. OOOE+OO l. l 71E- 1 6 3.017E-18 
Ni - 63 2. 4168+ 01 0. OOO E+OO 0. OOOE+ OO 0. OOOE+OO O.OOOE+OO 
Np-237 1. 311E-02 0. OOOE+OO 0 . 0008+00 0 . OOOE+OO 0. OOOE+OO 
Pa -23 1 2. 7808-09 0. OO OE+OO 0. OOOE+OO 0. OOOE+ OO O.OOOE+OO 
Pb-210 1. 7178-09 0. OOOE+OO 0. 0008+0 0 O. OOOE+OO 0. OOOE+OO 
Pu - 238 1.1078+00 0. OO OE+OO 0. 0008+00 0. OOOE+OO O.OOOE+OO 
Pu- 239 2. 8018+01 0. OOO E+OO 0. 0008+00 O.OOOE+OO O.OOOE+OO 
Ra-226 3 . 5978-0 9 0 . OOO E+OO 0 . 0008+00 O.OOOE+OO O. OOOE+OO 
Sr -90 6. 383E+O l 0 OOO E+OO 0. 0008+00 0. OOOE+OO O.OOOE+OO 
Th-22 9 9. 237E-09 0 . OOOE+ OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 
Th-230 2 _ 3888-0 7 0 OO OE +OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 
U-233 2 . 868E-06 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0.000E+OO 
U-23 4 4 . 582E-04 0 OO OE+O O 0 . OOOE+OO 0. OOO E+OO O.OOOE+OO 
U-2 3 5 2. 662E-06 0 . OOOE+ OO 0. OO OE+OO 0. OOOE+OO O.OOOE+OO 
ftfffff ffffffffff ffffffffff ffffffffff fffifffffi fjjfffffff 
•The Surface Soil is the t op layer of s o il within the user specified mixing zone/ depth . 

Rev. 0 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input p arameters, 
i.e. us i n g parameters appearin g in the input screen when the pathways are active. 

Concentration df H-3 in soi l moisture O. OOO E+ OO pCi/ml 
concentration of gaseous H-3 in air O. OOO E+ OO pC i /m*'" 3 
Concent ration of gaseous C - 14 in air = O.OOOE+OO pC i /m• •3 
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Attachment to Waste Site Reclassification Form 20 I 3-076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T• Limit= 180 days 06/10/2013 07:23 Page 15 
Concent 118- N-l Radionuclide Dose and Groundwater Protection Eva luation 
File : C: \RESRAD_ FAMI LY\RESRAD\6 . 5 \USERFILES\118-N-l_ SR-90 . RAD 

Drinking 
Water 

Concentration of radionuclides in foodstuff media 
at t = l. 000E+02 years • 

Nonleafy Leafy Fodder Fodder Meat 
Vegetable Vegetable Meat Milk 

Milk Fish Crustacea 

Radio- ~ = = = = = = l\.lWUWWU>. = Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi /kg pCi/kg 
J\liJWiJU( ~ = = = = ii ti K ti. A K ti A Ii ti. A ii ii h Ii K K K ti. i'i ~ = 
Ac-227 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOO E+OO 0. OOOE +OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+O O 0. OOOE +OO 
Am-241 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. 000E+00 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+ OO 
C-14 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 0 . DOOE+OO 0. OOOE+OO 0. OOOE +OO 
Co-60 0 . OOOE+OO 0. OOOE+OO 0 OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 
Cs-137 0. OOOE+OO 0. OOOE+OO 0 OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 OOOE+ OO 
Eu-154 0 OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO 0 . OOOE+OO 0. OOOE+OO 0 OOOE +OO 
Eu-155 0 . OOOE+OO 0. OOOE+OO 0 OOOE+OO 0. OOOE+OO 0. OOOE+O O O.OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
H-3 l . l 73E-16 4 . 361E-16 6.217E-16 2. 221E-16 2 .167E-16 l.209E-16 1 . 324E-16 3. 042E-18 3 . 042E-18 
Ni-63 0 . OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+O O 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 
Np-237 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+O O 0. OOOE+OO 
Pa-231 O. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOO E+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pb-210 O. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
Pu-238 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO O. OOOE+OO 0. OOOE +OO 
Pu-23 9 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Ra-226 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO Q _ OOOE +OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+ OO 0. OOOE+OO 
Sr-90 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO 0 . OOOE+OO 
Th-229 0. OOOE+OO 0. QOOE+OO 0. OOOE +OO 0. OOOE+OO 0. OOOE+OO O.OOOE+OO 0. OOOE+OO 0. OOOE+OO 0 . OOOE+OO 
Th-230 0 - OOOE+OO 0. OOOE+OO 0. OOO E+ OO 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
U-233 0. OOOE+OO 0. OOOE+OO 0. OOO E +O O 0. OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE +OO 0. OOOE +OO 0. OOOE+OO 
U-234 0. OOOE+OO 0 . OOOE+OO 0 . OOOE+OO Q _ QOOE+OO 0. OOO E+ OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
U-235 0. OOOE+OO 0. OOOE+OO 0. OOO E+OO Q _ OOOE +OO O. OOOE+OO O.OOOE+O O 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
ffffftf ftffftffff ffftffftff fff1ffftff ffffffftff ffffffffff ffjtffjffj ffffifffff ifffffifjf tttifittii 
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consumption t i me is t minus meat or milk storage time. 

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

Rev. 0 
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Attachment to Waste Site Reclassification Form 2013 -076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit= 180 days 06/1 0/ 201 3 07:23 Page 16 
Concent : 118-N-1 Radionuclide Dose and Groundwater Protect.ion Evaluation 
F ile C: \ RESRAD_ PAMILY \ RESRAD\6. 5\USERFILES\118-N- l_SR- 90. RAD 

Concentrat ion of r ad i onu clides i n environmental media 
a t t. = 3. OOO E+0 2 year s 

Contarnina t - Surface Air Par- Well Surface 
ted zone Soi l• ticulate water Water 

Radi o - = = Ai\iW\iW\AA = = Nuclide pCi /g pC i / g pC i / m..,. 3 pCi/L pCi/ L 
AAAAiW\ ===== Ac - 227 1 . 675E- 08 0. OOOE+OO 0 . OOO E+ OO 0. OOOE+ OO 0. OOOE+ OO 
Am-2 41 2 . 569E+02 0. OOOE+OO 0. OOOE +OO 0. OOOE+OO O.O OOE+ OO 
C-1 4 3 . 2 48 E-01 0 . OOOE+ OO 0 . OOO E+ OO 0. OOOE+ OO O.O OOE+ OO 
Co-60 4 . 4 538 - 16 0 . OOO E+ OO 0 . OOO E+OO 0. OOOE+ OO O.O OOE+ OO 
Cs - 1 37 1. 62 9E+OO 0 . OOO E-+- 00 0 . OOO E+ OO 0 . OOOE+ OO O.OOOE+OO 
Eu-1 54 1 . 460E- 09 0 . OOO E+ OO 0 . OOOE+ OO 0 . OOO E+ OO O.OOOE+ OO 
Eu -1 55 1. 680E- 1 8 0. OOO E+OO 0. OOO E+ OO O. OOOE+ OO 0. OOO E+ OO 
H- 3 o. OO OE+OO 0 . OOO E+OO 0 . OO OE+OO 0. OOOE+OO O. OOO E+OO 
Ni -63 4 . 09 1E+OO 0. OOO E+ OO 0. OO OE+OO 0 . OOO E+ OO O.OOOE +OO 
Np-23 7 3. 23 5E- 02 0. OOO E+OO 0 . OO OE+OO 0. OOO E+ OO O.O OOE +OO 
Pa-2 31 2. lSOE- 08 0. OOOE+OO 0 . OO OE+OO 0 . OOO E+ OO O. OOOE+OO 
Pb- 21 0 4. 798E- 0 8 0. OOO E+ OO 0 . OO OE +OO 0 . OOO E+ OO O. OOOE+OO 
Pu - 238 2 .16 8E- 01 0. OO OE+O O 0 . OO OE +O O 0. OOO E+ OO O. OOOE+OO 
Pu-239 2. 6 4 9 E+Ol 0. OOOE+O O 0 . OO OE +O O 0 . OOOE+OO 0. 0 00E+O O 
Ra - 2 26 6 . 24 6E- 08 O. OOO E+OO 0 . OOO E+O O 0 . OOO E+ OO O. OOOE+OO 
Sr- 90 2 . 822E- 01 0 . OO OE+ OO 0 . OOO E+ OO 0. OOOE+O O O. OOOE+OO 
Th-229 2 . 140E- 07 0 . OO OE +O O 0 . OOOE +O O 0 . OOO E+ OO O. OOOE+OO 
Th-2 30 1 . 3 11E- 0 6 0. OO OE+OO 0 . OOO E+ OO 0 . OOO E+OO O. OOOE+ OO 
U-233 2 . 116E-05 0. OO OE +O O 0 . OOOE+OO 0. OOOE+O O O.OOO E+OO 
U- 2 34 6 . 4 85E-0 4 0. OO OE+OO 0 . OOO E +O O 0 . OOOE+O O O. OOOE+OO 
U- 235 7 . 0 42E-06 0. OO OE+O O O. OOOE+ OO 0. OOOE+O O O.OOO E+O O 
f1f1f 1f 1f1ff1ff1f 1fff f1f1f f f fffffffff ff ff ff ffff f fjfff ffff 
*The Surfac e So il i s t h e t o p layer o f s oil within t he user specifi e d mi xing zone/depth . 

Rev. 0 

Concent r ation s i n the medi a occurri n g in pat hwa ys that a re suppressed a re cal cul ated u s i ng the current input paramet ers, 
i. e. using p a rameters appearing i n t h e i nput scree n when t h e pat hways a re ac tive . 

Con c e n t r at i on o f H- 3 in s oil mois t u r e O. OO OE+OO pC i /ml 
Concentrat ion of gaseous H-3 in air O. OOOE+OO pCi/m** 3 
Concentration of g a s e ous C-14 i n air = O.OOOE+OO pCi / m.* * 3 
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Attachment to Waste Site Reclassification Form 2013-076 

ATTACHMENT 2 

lRESRAD, Version 6.5 T« Limit= 180 days 06/10/2013 07:23 Page 17 
Concent 118-N-l Radionuclide Dose and Groundwater Protection Evaluation 
File C: \RESRAD_ FAMILY\RESRAD\6. 5 \USERFILES\118-N-l_SR-90 . RAD 

Radio
Nuclide = Ac-227 
Am-241 
C-14 
co-60 
Cs-137 
Eu-154 
Eu-155 
H-3 
Ni-63 
Np-237 
Pa-231 
Pb-210 
Pu-238 
Pu-239 
Ra-226 
Sr-90 
Th-229 
Th-230 
U-233 
U-234 
U-235 
fffffff 

Concentration of radionuclides in foodstuff media 
at t = 3. 000E+D2 years• 

Drinking Nonleafy Leafy _ Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetabl e Vegetabl e Meat Milk 
~ ~ ~ ~ ~ AAAAAAAAil ~ ~ K li ii. K li li ii li li li 

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

l\i\AiW\iJ\AA = ~ ~ ~ = ~ iWiJU\Ji.lWiJ( = 
0, OOOE+OO O OOOE+OO O _ OOOE+OO O OOOE+OO O OOOE+OO 0. OOOE+OO O. OOOE+OO O. OOO E+OO O. OOOE+OO 
0. OOOE+OO O OOOE+OO O. OOOE+OO O OOOE+OO O OOOE+OD 0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O OOOE+OO O. OOOE+OO O OOOE+OO O. OOOE+OD O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO O. ODOE+OO 0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE +OO O. OOOE+OO O OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOO E+OO O. OOOE+OO 
0 - OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0 - OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE +OO O. OOOE+OO O. OOO E+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE +OO 0. OOOE+OO O. OOOE+OO O. OOOE +OO O OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOO E+OO O. OOOE+OO O. OOO E+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOO E+OO O. OOO E+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE +OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. 000E+00 O. OOO E+OO O. OOOE+ OO O. OOO E+OO O. OOO E+OO O. OOOE +OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. ODOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE +OO 
0. OOOE+OO O OOOE+OO O. OOO E+OO O. OOO E+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO Q. OOOE+OO 
0 . OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOO E+ OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0 OOOE+OO O. OOOE+OO O. OOOE+OO O. OOO E+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOO E+OO O. OOO E +OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0 OOOE+OO O. OOO E+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE +OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0 OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE +OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOO E+OO O. OOO E +OO O. OOOE+OO O. OOOE+OO O. OOOE +OO O. OOO E+OO O. OOOE+OO O. OOOE+OO 

ffffffffff ffffffffff ff ffffffff ffffffffff ffffffffff ffffffffff ffffffffff ffffffffff ffffffffff 
•concentrations are at consumpti on time and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consurrption time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppr essed are calculated using the current input parameters, 
i.e. using parameters appearing in t he input scr een when the pathways are active. 
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Attachment to Waste Site Reclassification Form 2013 -076 

ATTACHMENT 2 

lRESRAD, Version 6 . 5 T• Limit = 180 days 06/1 0/ 2013 07: 23 Page 18 
Concent : 118- N-l Radionuclide Dose and Groundwater Protection Evaluation 
File : C: \RESRAD_FAMILY\RESRAD\6. 5 \USERPILES \ 118 - N-l_SR-90. RAD 

Concentration of radionuclides in environmental media 
at t =· l. 000E+03 years 

Contaminat - Surface Air Par- Well Surface 
ted Zone Soil• ticulate Water Water 

Radio- ===!\.IUUU\lUUUi)I iOKKKOU 
Nuclide pCi/g pCi / g pei Jm••J pCi/L pCi/L 
J5JiJWIM lUUiJilWUUUi. = = i\i\iU\i\i\!W\i = 
Ac-227 . 267E-07 0. OOOE+OO 0 OOOE +OO 0. 000E+00 0. 000E+00 
Am-241 . 021E+0l 0 . 000E+00 0 OOOE+OO 0. OOOE+OO 0. OOOE+OO 
C-14 2 . 506E-01 0. OOOE+OO 0. OOOE+OO 0 . 000E+0O 0 . OOOE+OO 
Co- 60 o. 000E+00 0. OOOE+OO 0. 000E+00 0 . OOOE+OO 0. OOOE+OO 
Cs- 137 7 . 674E-0 8 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO OOOE+OO 
Eu- 154 . 390E-33 0 . OOOE+OO 0. 000E+00 0. OOOE-+00 OOOE +OO 
Eu-155 . OOOE+OO 0. OOO E+OO 0. OOOE+OO 0. OOOE-+00 OOOE +OO 
H-3 0 . OOOE+OO 0. OOOE+OO 0. OOOE +OO 0. OOO E-+00 000E+00 
Ni-63 8 . l 79E-03 0 . OOOE+OO ODOE +OO 0. OOOE+OO OOOE+OO 
Np-23 7 s. 831E-02 0 . OOOE+OO OOOE+OO 0 . OOOE-+00 OOOE+OO 
Pa- 231 1 . 419E-07 0. 000E+00 OOOE+OO 0 . OOOE-+00 0. OOOE+OO 
Pb-2 1 0 6 . 679E-07 0. OOOE+OO OOOE+OO 0. OOOE+OO 0. OOOE+OO 
Pu-238 7 . 221E-04 0 . 000E+00 0. OOOE+OO 0. OOOE-+00 0. OOOE+OO 
Pu- 239 2. lBOE+O l 0 . OOO E+OO 0. OOOE+OO 0 . OOOE-+00 0. OOOE +OO 
Ra-226 7 .146E- 07 0. OOO E+OO 0. OOOE+OO 0. OOOE-+00 0. OOOE+OO 
Sr-90 1 . 622E-09 0 . 000E+00 0. OOOE+OO 0 . OOOE+OO 0. OOOE+OO 
Th- 229 4. 776 E-06 0 . OOOE+OO 0. OOO E+OO 0 . OOOE+OO 0. 000E+00 
Th- 230 4 . 524E- 06 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 0. OOOE+OO 
U-233 l. 216E- 04 0. 000E+00 0 . OOOE+OO 0 . OOOE+OO 0. OOOE+OO 
U-234 3. 646E-04 0. OOOE+OO 0. OO OE+OO 0. OOOE+OO 0. 000E+00 
U-235 1. 532E- 05 0. 000E+00 0. OOO E+OO 0 . OOOE +OO 0 . OOOE+OO 
fffffff ffffffffff ffffffffff ffffffffff ffffffffff fjffjfjfff 
•The Surface Soi 1 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 pa.rameters, 
i.e. usin g p a ramete r s appearing in the input screen when the pathways are active. 

Concentration of H- 3 in soil moisture O. OOOE+OO pCi/ml 
Concentration of gaseous H- 3 in a i r O OOO E-+00 pCi/m.,.3 
Concentration of gaseous C-14 in air = O.OOOE-+00 pCitm•*3 
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ATTACHMENT 2 

lRESRAD, Version 6. S T« Limit = 180 days 06/10/2013 07:23 Page 19 
Concent 118-N- l Radionuclide Dose and Groundwater Protection Evaluation 
File : C: \RESRAD_FAMILY\RESRAD\6. 5 \USERFILES\118-N-l_SR-90. RAD 

Radio
Nuclide = Ac-227 
Am-241 
C-14 
Co-60 
Cs-137 
Eu-154 
Eu-155 
H-3 
Ni-63 
Np-237 
Pa-231 
Pb-210 
Pu-238 
Pu-239 
Ra-226 
Sr-90 
Th-229 
Th-230 
U-233 
U-234 
U-235 
fffffff 

Concentration of radionuclides in foodstuff media 
at t = 1 . 000E+03 years• 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk = = = = ~ JUiJJ\IUW\M I\JIJ\)\)\J\)\p MlUUU\JU\J\JI ll••••••••~ 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg = = ~ ~ ~ ~ I\JIJ\)\)\J\)\p A Ii Ii Ii Ii K Ii IS. Ii Ii = 

0. OOOE1-00 0. OOOE+OO O. OOOE-t-00 0 . OOOE-+ 00 0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OO OE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0 OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0 OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0 OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO O OOOE+OO O. OOO E+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO O OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO O OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O OOO E+OO O OOOE +OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO O OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O 0008+00 0. OOO E+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. oooe:+00 0. OOOE+OO O. OOOE+OO O OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO o. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOO E+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 
0. OOOE+OO O. OOOE+OO O. OOOE+OO O. OOO E+OO O. OOOE+OO O. OOOE +OO O. OOOE+OO O. OOOE+OO O. OOOE+OO 

fffffffiff ffffffffff ffffffffff ffffffffff ffffffffff ffffffffff ffffffffff ffffffffff ffffffffff 
•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. 
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Concentrations in the media occurring in pathways that are suppressed are calcu lated using the current input parameters, 
i .e. using parameters appearing in the input screen when the pathways are active. 
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APPENDIXB 

DATA QUALITY ASSESSMENT 

VERIFICATION SAMPLING 

A data quality assessment (DQA) was performed to compare the verification sampling approach 
and resulting analytical data with the sampling and data requirements specified in the 
site-specific sample design (WCH 2013b). This DQA was performed in accordance with 
site-specific data quality objectives found in the 100-N Area Sampling and Analysis Plan for 
CERCLA Waste Sites (100-N Area SAP) (DOE-RL 2006). 

A review of the sample design (WCH 2013b), field logbook (WCH 2013a), 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 procedures for chemical analysis and radiochemical 
analysis (BHI 2000a, 2000b) are used as appropriate . This review involves evaluation of the 
data to determine if they are of the right type, quality, and quantity to support the intended use 
(i.e. , 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). 

Verification sample data collected at the 118-N-1 waste site were provided by the laboratories in 
sample delivery groups (SDGs) JP0522, JP0523, JP0525 , JP0535, and ZP0006. SDG JP0522 
was submitted for third-party validation. No major deficiencies were identified. Minor 
deficiencies identified in the analytical data sets are discussed as follows. If no comments are 
made about a specific analysis, it should be assumed that no deficiencies affecting the quality of 
the data were found. 

MAJOR DEFICIENCIES 

None. 

MINOR DEFICIENCIES 

SDGJP0522 

This SDG is comprised of nine statistical verification soil samples (J1RKW7 through J1RKW9 
and JlRKX0 through J1RKX5) from the 118-N-1 excavation collected on April 23 , 2013. 
Samples J1RKW9 and J1RKX5 comprise a field duplicate pair. All samples were analyzed for 
gamma energy analysis (GEA), isotopic plutonium, isotopic uranium, carbon-14, nickel-63, 
strontium-90, tritium, inductively coupled plasma (ICP) metals, mercury, hexavalent chromium, 
and polychlorinated biphenyls (PCB). SDG JP0526 was submitted for third-party validation. 
Minor deficiencies are as follows: 

Remaining Sites Verification Package for the 118-N-1, 1303-N Spacer Silos Waste Site B-1 
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In the carbon-14 and tritium analyses, no matrix spike (MS) was performed. In the isotopic 
plutonium and isotopic uranium analyses, no laboratory control sample (LCS) analysis was 
performed for plutonium-238 and uranium-235. All carbon-14, tritium, plutonium-238, and 
uranium-235 results were qualified as estimated and flagged "J" by third party validation due to 
the lack of quality control (QC) analyses. Estimated data are usable for decision-making 
purposes. 

In the nickel-63 analysis, the RPD calculated from the laboratory duplicate analysis was above 
QC limits at 91.9%. Elevated RPDs in environmental samples are generally attributed to natural 
heterogeneities in the sample matrix. Although not qualified for the RPD outside of QC limits, 
all nickel-63 results may be considered estimated. Estimated data are acceptable for 
decision-making purposes. 

In the ICP metals analysis, the MS recoveries were outside of QC limits for aluminum (697%), 
antimony (51 %), iron (2,197%), manganese (169%), and silicon (47%). For aluminum, iron, and 
manganese, the spiking concentration was insignificant compared to the native concentration in 
the sample from which the MS was prepared. The deficiency in the MS is a reflection of the 
analytical variability of the native concentration rather than a measure of the recovery from the 
sample and these data may be considered estimated. Antimony and silicon did not have 
mismatched spike and native concentrations in the original MS. All antimony and silicon results 
were qualified as estimated and flagged "J" by third-party validation due to the MS recoveries 
outside the QC limits. Although not qualified for MS recovery outside of QC limits, all 
aluminum, iron, and manganese results may be considered estimated. Estimated data are usable 
for decision-making purposes. 

In the ICP metals analysis, all silicon results were considered qualified as estimated and flagged 
"J" by third-party validation due to an LCS recovery below QC limits at 20%. Estimated data 
are usable for decision-making purposes. 

SDGJP0523 

This SDG is comprised of three focused verification soil samples (J1RKX7 through J1RKX9) 
from the 118-N-1 excavation collected on April 23, 2013. All samples were analyzed for GEA, 
isotopic plutonium, isotopic uranium, carbon-14, nickel-63 , strontium-90, tritium, ICP metals, 
mercury, hexavalent chromium, and PCB. Minor deficiencies are as follows: 

In the carbon-14 and tritium analyses, no MS was performed. In the isotopic plutonium and 
isotopic uranium analyses, no LCS analysis was performed for plutonium-238 and uranium-235 . 
Although not qualified for a lack of MS or LCS, all carbon-14, tritium, plutonium-238, and 
uranium-235 results may be considered estimated. Estimated data are usable for 
decision-making purposes. 

In the nickel-63 analysis, contamination was detected in the method blank (MB) at less than 
twice the method detection limit (MDL). Method blank contamination of this magnitude has no 
significant impact on the field sample results and will have no impact on the evaluation of the 
118-N-1 waste site. The data are usable for decision-making purposes. 
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In the tritium analysis, the RPD calculated from the laboratory duplicate analysis was above QC 
limits at 57.8%. Elevated RPDs in environmental samples are generally attributed to natural 
heterogeneities in the sample matrix. Although not qualified for the RPD outside of QC limits, 
all tritium results may be considered estimated. Estimated data are acceptable for 
decision-making purposes. 

In the PCB analysis, the laboratory noted that sample J1RKX7 appeared to contain PCBs; 
however, due to weathering or other environmental processes, the PCBs in the sample did not 
closely match any of the aroclor standards used for instrument calibration. The samples were 
quantified and reported as aroclor-1254; however, due to the poor match with the aroclor 
standard(s), there was increased uncertainty associated with these results. The data are usable for 
decision-making purposes. 

In the ICP metals analysis, the LCS recovery was outside of QC limits for silicon (12%). 
Although not qualified for the LCS recovery outside of QC limits, the silicon data may be 
considered estimated. Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries for aluminum (744%), antimony (49%), iron 
(1 ,872%), manganese (172%), and silicon (34%) were outside of QC limits. For aluminum, iron, 
and manganese, the spiking concentration was insignificant compared to the native concentration 
in the sample from which· the MS was prepared. The deficiency in the MS is a reflection of the 
analytical variability of the native concentration rather than a measure of the recovery from the 
sample and these data may be considered estimated. Antimony and silicon did not have 
mismatched spike and native concentrations in the original MS. Although not qualified for MS 
recoveries outside of QC limits, all aluminum, antimony, iron, manganese, and silicon results 
may be considered estimated. Estimated data are acceptable for decision-making purposes. 

In the mercury analysis, the RPD calculated from the laboratory duplicate analysis was above 
QC limits at 54%. Elevated RPDs in environmental samples are generally attributed to natural 
heterogeneities in the sample matrix. Although not qualified for the RPD outside of QC limits, 
all mercury results may be considered estimated. Estimated data are acceptable for 
decision-making purposes. 

SDGJP0525 

This SDG is comprised of three statistical verification soil samples (JlRLKl through J1RLK3) 
from the 118-N-1 excavation collected on April 25, 2013. All samples were analyzed for GEA, 
isotopic plutonium, isotopic uranium, carbon-14, nickel-63 , strontium-90, tritium, ICP metals, 
mercury, hexavalent chromium, and PCB. Minor deficiencies are as follows: 

In the carbon-14 and tritium analyses, no MS was performed. In the isotopic plutonium and 
isotopic uranium analyses, no LCS analysis was performed for plutonium-238 and uranium-235. 
Although not qualified for a lack of MS or LCS, all carbon-14, tritium, plutonium-238, and 
uranium-235 results may be considered estimated. Estimated data are usable for 
decision-making purposes. 
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In the ICP metals analysis, the LCS recovery was outside of QC limits for silicon (11 %). 
Although not qualified for the LCS recovery outside of QC limits, the silicon data may be 
considered estimated. Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries for aluminum (583%), antimony (55%), 

Rev. 0 

iron (-345%), manganese (64%), and silicon (31 %) were outside of QC limits. For aluminum, 
iron, and manganese, the spiking concentration was insignificant compared to the native 
concentration in the sample from which the MS was prepared. The deficiency in the MS is a 
reflection of the analytical variability of the native concentration rather than a measure of the 
recovery from the sample. These data may be considered estimated. Antimony and silicon did 
not have mismatched spike and native concentrations in the original MS . Although not qualified 
for MS recoveries outside of QC limits, all aluminum, antimony, iron, manganese, and silicon 
results may be considered estimated. Estimated data are acceptable for decision-making 
purposes. 

In the ICP metals analysis, the RPD calculated from the laboratory duplicate analysis was above 
QC limits for calcium (53%). Elevated RPDs in environmental samples are generally attributed 
to natural heterogeneities in the sample matrix. Although not qualified for the RPD outside of 
QC limits, all calcium results may be considered estimated. Estimated data are acceptable for 
decision-making purposes. 

SDGJP0535 

This SDG is comprised of four focused verification soil samples (JIRLR5 through JIRLR8) 
from the 118-N-1 excavation test pit and one statistical verification soil sample (JIRLR9) 
collected on May 2, 2013. All samples were analyzed for GEA, isotopic plutonium, isotopic 
uranium, carbon-14, nickel-63 , strontium-90, tritium, ICP metals, mercury, hexavalent 
chromium, and PCB. In addition, one equipment blank (JIRL TO) was analyzed for ICP metals 
and mercury. Minor deficiencies are as follows: 

In the carbon-14 and tritium analyses, no MS was performed. In the isotopic plutonium and 
isotopic uranium analyses, no LCS analysis was performed for plutonium-238 and uranium-235. 
Although not qualified for a lack of MS or LCS, all carbon-14, tritium, plutonium-238, and 
uranium-235 results may be considered estimated. Estimated data are usable for 
decision-making purposes. 

In the GEA analysis, the RPD calculated from the laboratory duplicate analysis was above QC 
limits for cesium-137 (75%). Elevated RPDs in environmental samples are generally attributed 
to natural heterogeneities in the sample matrix. Although not qualified for the RPD outside of 
QC limits, all cesium-137 results may be considered estimated. Estimated data are acceptable 
for decision-making purposes. 

In the ICP metals analysis, barium was detected in the MB at less than twice the MDL. Method 
blank contamination of this magnitude has no significant impact on the field sample results. The 
data are usable for decision-making purposes. 
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In the ICP metals analysis, the LCS recovery was outside of QC limits for silicon (8%). 
Although not qualified for the LCS recovery outside of QC limits, the silicon data may be 
considered estimated. Estimated data are acceptable for decision-making purposes. 
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In the ICP metals analysis, the MS recoveries for aluminum (784%), antimony (61 %), iron 
(5,375%), manganese (220%), and silicon (26%) were outside of QC limits. For aluminum, iron, 
and manganese, the spiking concentration was insignificant compared to the native concentration 
in the sample from which the MS was prepared. The deficiency in the MS is a reflection of the 
analytical variability of the native concentration rather than a measure of the recovery from the 
sample. These data may be considered estimated. Antimony and silicon did not have 
mismatched spike and native concentrations in the original MS. Although not qualified for MS 
recoveries outside of QC limits, all aluminum, antimony, iron, manganese, and silicon results 
may be considered estimated. Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, the RPDs calculated from the laboratory duplicate analysis were 
above QC limits for beryllium (87%) and lead (31%). Elevated RPDs in environmental samples 
are generally attributed to natural heterogeneities in the sample matrix. Although not qualified 
for the RPD outside of QC limits, all beryllium and lead results may be considered estimated. 
Estimated data are acceptable for decision-making purposes. 

In the mercury analysis, the MS recovery was outside of QC limits at 69%. Although not 
qualified for the MS recovery outside of QC limits, all mercury results may be considered 
estimated. Estimated data are acceptable for decision-making purposes. 

In the mercury analysis, the RPD calculated from the laboratory duplicate analysis was above 
QC limits at 42%. Elevated RPDs in environmental samples are generally attributed to natural 
heterogeneities in the sample matrix. Although not qualified for the RPD outside of QC limits, 
all mercury results may be considered estimated. Estimated data are acceptable for 
decision-making purposes. 

SDGZP0006 

This SDG is comprised of one soil sample ( J 1 RKX6) from the 118-N-1 excavation collected on 
April 23, 2013. Sample J1RKX6 is a split of sample J1RKW9. The sample was analyzed for 
GEA, isotopic plutonium, isotopic uranium, carbon-14, nickel-63 , strontium-90, tritium, 
ICP metals, mercury, hexavalent chromium, and PCB. Minor deficiencies are as follows: 

In the isotopic plutonium and isotopic uranium analyses, no LCS analysis was performed for 
plutonium-238 and uranium-235. Although not qualified for a lack of an LCS, all plutonium-238 
and uranium-235 results may be considered estimated. Estimated data are usable for 
decision-making purposes. 

In the ICP metals analysis, the LCS recovery was outside of QC limits for aluminum (55%), 
antimony (55%), and potassium (65%). Although not qualified for the LCS recovery outside of 
QC limits, the aluminum, antimony, and potassium data may be considered estimated. Estimated 
data are acceptable for decision-making purposes. 
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In the ICP metals analysis, the MS/matrix spike duplicate (MSD) recoveries for aluminum 
(138% and 147%), antimony (68% and 66%), calcium (53% and 446%), iron (-243% and 60%), 
magnesium (48% and 63%), manganese (16% and 46%), silicon (60% [MSD only]), and 
vanadium (62% [MS only]) were outside of QC limits. For aluminum, calcium, iron, 
magnesium, and manganese, the spiking concentration was insignificant compared to the native 
concentration in the sample from which the MS was prepared. The deficiency in the MS is a 
reflection of the analytical variability of the native concentration rather than a measure of the 
recovery from the sample. These data may be considered estimated. Antimony, silicon, and 
vanadium did not have mismatched spike and native concentrations in the original MS. 
Although not qualified for MS recoveries outside of QC limits, all aluminum, antimony, calcium, 
iron, magnesium, manganese, silicon, and vanadium results may be considered estimated. 
Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, the RPD calculated from the MS/MSD analyses was above QC limits 
for calcium (53%). Elevated RPDs in environmental samples are generally attributed to natural 
heterogeneities in the sample matrix. Although not qualified for the RPD outside of QC limits, 
all calcium results may be considered estimated. Estimated data are acceptable for 
decision-making purposes. 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

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

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross 
contamination of samples that could bias results. Field QA/QC samples, listed in the field 
logbook (WCH 2013a) are shown in Table B-1. The main and QA/QC sample results are 
presented in Appendix A. 

Table B-1. Field Quality Assurance/Quality Control Samples. 

Sample Area Main Sample Duplicate Sample Split Sample 

EXC-7 JIRKW9 JIRKX5 JIRKX6 

Field duplicate samples are collected to provide a relative measure of the degree of local 
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate 
precision in the analytical process. The field duplicates are evaluated by computing the RPD of 
the sample/duplicate pair(s) for each contaminant of potential concern (COPC). Relative percent 
differences are not calculated for analytes that are not detected in both the main and duplicate 
sample at more than five times the target detection limit. Relative percent differences of analytes 
detected at low concentrations (less than five times the detection limit) are not considered to be 
indicative of the analytical system performance. The calculation brief in Appendix A provides 
details on duplicate pair evaluation and RPD calculation. 
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Split samples are collected to provide a relative measure of the variability in the sampling, 
sample handling, and analytical techniques used by commercial laboratories. The field main and 
split samples are evaluated by computing the RPD of the split samples for each COPC to 
determine the usability of the verification data. The U.S. Environmental Protection Agency 
Contract Laboratory Program duplicate sample comparison methodology, USEP A Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA 2004), is 
used as an initial test of the data from the splits . Only analytes that had values above five times 
the CRQL for both the main and split sample were compared. The calculation brief in 
Appendix A provides details on split pair RPD calculation. The RPD acceptance criteria for 
project-split samples is ~35% (less than or equal to 35%). 

The RPD calculations for the field duplicate samples are above the acceptance criteria (30%) for 
aluminum (45 .8%), iron (31.3%), magnesium (42.3%), manganese (56.8%), silicon (44.6%), 
vanadium (41.2%), and zinc (30.1 %). The RPD calculations for the field split samples are all 
below the acceptance criteria (35%). Elevated RPDs in environmental samples are generally 
attributed to natural heterogeneities in the sample matrix. The data are usable 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 reviewer. For the field duplicate, this 
check was required for chromium. This check was not required for the field split. All of these 
results are attributed to heterogeneities in the sample matrix from which the samples were 
collected. A visual inspection of all of the data is also performed. No additional major or minor 
deficiencies are noted. The data are usable 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 
118-N-1 waste site verification sampling data found that the analytical results are accurate within 
the standard errors associated with the analytical methods, sampling, and sample handling. The 
DQA review for the 118-N-1 waste site concludes that the reviewed data are of the right type, 
quality, and quantity to support the intended use. The analytical data were found acceptable for 
decision-making purposes. The verification sample analytical data are stored in the 
Environmental Restoration project-specific database prior to being submitted for inclusion in the 
Hanford Environmental Information System database. The verification sample analytical data 
are also summarized in Appendix A. 
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