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Date Submitted: 5/4/11 - -----
Originator: M. L. Proctor 

Phone: 372-9227 

WASTE SITE RECLASSIFICATION FORM 

Operable Unit(s) : 100-HR-2 -----------
Waste Site Code: 1607-Hl 

Type of Reclassification Action: 

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

Control Number: 2010-065 

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

Description of current waste site condition: 

The 1607-Hl Septic Tank and Associated Drain Field received sanitary sewage from the 105-H Reactor Building and the 151-H Primary 
Substation. Remediation, verification sampling, and comparison of residual contaminant concentrations against cleanup levels have been 
performed in accordance with the remedial action objectives (RAOs) and remedial action goals (RAGs) established by the Remedial Design 
Report/Remedial Action Work Plan for the JOO Area, DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland, Washington and the 
Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-l, 100-DR-2, 100-FR-l, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-l, 
100-KR-2, 100-IU-2, 100-JU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), 
U.S. Environmental Protection Agency, Region IO, Seattle, Washington. The selected remedy involved ( I) excavating the site to the extent 
required to meet specified soil cleanup levels, (2) disposing of contaminated excavation materials at the Environmental Restoration Disposal 
Facility at the 200 Area of the Hanford Site, (3) demonstrating through verification sampling that cleanup goals have been achieved, and 
(4) proposing the site for reclassification as Interim Closed Out. 

Basis for reclassification: 

In accordance with this evaluation, the verification sampling and modeling results for the 1607-Hl Septic Tank and Associated Drain Field 
have been used to show that this site meets the RAOs and corresponding RAGs established in the Remaining Interim Sites ROD. The sampling 
and modeling results have also been used to show that residual contamination concentrations do not preclude any future land uses (as bounded 
by a rural-residential scenario), and allow for unrestricted future use of shallow zone soils (i .e., surface to 4.6 m (15 ft]) . The sample and 
modeling results have also been used to show that contaminant levels remaining in the soil are protective of groundwater and the Columbia 
River. Based on modeling, it is believed that contamination did not extend into the deep zone soils; therefore, institutional controls to prevent 
uncontrolled drilling or excavation into the deep zone are not required. The basis for reclassification is described in detail in the Remaining Sites 
Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field (attached). 

Regulator Comments: 
Approval of this Waste Site Reclassification Form documents the regulator's agreement that the 1607-Hl Septic Tank and Associated Drain Field 
waste site qualifies for "Interim Closed Out" under this Interim Action ROD. In addition, Ecology has evaluated the data for this site against WAC 
173-340 (2007) cleanup levels for direct contact, groundwater protection, and river protection. This evaluation is documented in the letter 
transmitting Ecology's approval of the site's interim reclassification to "Interim Closed Out." 

Waste Site Controls: 

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

M. S. French 

DOE Federal Project Director (printed) 

N. Menard 9 / 
Ecology Project Manager (printed) Signature Date 

NIA 
EPA Pro·ect Mana er ( rinted) Signature Date 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
1607-Hl SEPTIC TANK AND ASSOCIATED 

DRAIN FIELD 

EXECUTIVE SUMMARY 

Rev. 0 

The 1607-Hl waste site is located southwest of the 105-H Reactor Building and the 151-H Primary 
Substation, near the 118-H-2 Burial Ground, in the 100-HR-2 Operable Unit. The 1607-Hl 
sanitary sewer system was a nonhazardous, nonradioactive liquid waste site that began operation 
in 1948 to receive sanitary sewage from the 105-H Reactor Building and the 151-H Primary 
Substation (BHI 1995). The 1607-Hl septic tank system received waste from vitrified clay pipes 
as part of the 100-H-28:4, 1607-Hl Sanitary Sewers. The drain field measured 17.1 by 15.2 m 
(56 by 50 ft) and was oriented on a northeast-southwest line from the tank. The at-grade portion 
of the septic tank was a concrete pad with two manhole covers and a third manhole cover located 
adjacent to the tank. In 1985, the 1607-Hl septic system was reactivated and used by service 
trailers supporting deactivation and decommissioning (D&D) project personnel (WHC 1994). 

Remedial action at the 1607-Hl waste site was performed between September 24 and 
November 2, 2009, and included the removal of the below-grade septic tank and the manhole 
cover surface features. Excavation continued until all debris and contamination associated with 
the septic tank, drain field pipes, and connecting pipeline structure had been removed. The site 
was excavated to a depth of approximately 3.2 m (10.5 ft), removing the drain and ,tile field pipes 
at approximately 2.5 m (8.2 ft) below surface grade, and to a depth of approximately 4 m (13 ft) 
at the septic tank and adjacent manhole structure. A total of approximately 1,166 bank cubic 
meters (BCM) (1,525 bank cubic yards [BCY]) of soil and debris were removed and directly 
loaded for disposal at the Environmental Restoration Disposal Facility, including all soils 
excavated from below the drain field piping. This debris included carbon steel pipes and 
drainage tiles/pipe from the area of the septic tank inlet and the drain field, and concrete/brick 
from the septic tank and adjacent manhole structure. An additional 528 BCM (691 BCY) of soil 
was removed from outside of the septic tank and overlying the drain field to form the overburden 
pile for the 1607-Hl waste site. The 1607-Hl remediation design identified the separation of 
overburden soil from the 1607-Hl drain field into two separate soil stockpiles. This overburden 
soil was intended to be used as backfill after it had been sampled, analyzed, and determined to 
meet cleanup criteria. 

Following remediation, verification sampling was conducted July 7 through 12, 2010. Results 
showed that four sample locations within the overburden and one focused sample in the 
excavation contained concentrations of arsenic in excess of the cleanup criteria. As a result, 
additional remedial excavation was performed to remove the soils in the overburden pile and the 
focused sample location. Additional samples were collected from the original failed locations on 
March 23, 2011. Following the additional remediation, the results, combined with RESRAD 
modeling, were used to show residual contaminant concentrations met the remedial action 
objectives (RAOs) and remedial action goals (RAGs) for the 1607-Hl waste site. 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field ES-1 
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A summary of the cleanup evaluation for the soil results compared to the applicable cleanup 
criteria is presented in Table ES-1. The results of the verification sampling combined with 
RESRAD modeling and an evaluation of dilution-attenuation in the saturated zone were used to 
make this reclassification decision for the 1607-Hl waste site in accordance with the TPA-MP-
14 procedure in the Tri-Party Agreement Handbook Management Procedures (DOE-RL 2007). 
In accordance with this evaluation, the verification sampling results support a reclassification of 
this site to Interim Closed Out. The current site conditions achieve the RAOs and the 
corresponding RAGs established in the Remedial Design Report/Remedial Action Work Plan for 
the 100 Area (DOE-RL 2009b) and the Interim Action Record of Decision for the 100-BC-1, 
100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 
100-KR-2, 100-/U-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, 
Washington (Remaining Sites ROD) (EPA 1999). The verification sample results show that 
residual contaminant concentrations do not preclude any future uses (as bounded by the rural
residential scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 4.6 m 
[15 ft] deep). Based on modeling, it is believed that contamination did not extend into the deep 
zone soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the 
deep zone are not required. 

Table ES-1. Summary of Remedial Action Goals for the 1607-Hl Waste Site. (2 Pages) 

Remedial 
Regulatory 

Remedial Action Goals Results 
Action 

Requirement Objectives 
Attained? 

Direct Exposure - Attain dose rate of <15-mrem/yr dose Maximum dose rates from sum of Yes 
Radionuclides rate above background over fractions evaluations for the 

1,000 years. excavation using individual 
radionuclide dose-equivalent lookup 
values are <15 mrem/yr. The 
maximum dose rate for the excavation 
is 2.783 mrem/yr. 

Direct Exposure - Attain individual COPC RAGs. All individual COPC concentrations Yes 
Nonradionuclides are below the direct exposure criteria. 

Risk Requirements - Attain a hazard quotient of <l for all All hazard quotients are < 1. Yes 
Nonradionuclides individual noncarcinogens. 

Attain a cumulative hazard quotient The cumulative hazard quotient 
of <l for noncarcinogens. ( 1.9 X 10-2) is < l. 

Attain an excess cancer risk of The excess cancer risk for carcinogens 
<l x 10-6 for individual carcinogens. is <l X 10-6• 

Attain a cumulative excess cancer The total excess cancer risk 
risk of <l x 10-5 for carcinogens. (8.5 X 10-1) is <l X 10-5_ 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field ES-2 
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Table ES-1. Summary of Remedial Action Goals for the 1607-Hl Waste Site. (2 Pages) 

Regulatory 
Remedial Action Goals Results 

Requirement 

Groundwater/River Attain single-COPC groundwater and No radionuclides were quantified 
Protection - river protection RAGs. above groundwater/river protection 
Radionuclides soil lookup values. 

Attain national primary drinking No radionuclides were quantified 
water standards•. 4 mrem/yr above groundwater/river protection 
(beta/gamma) dose rate to target soil lookup values. 
receptor/organs. 

Meet drinking water standards for Activity of alpha-emitting 
alpha emitters: the most stringent of radionuclide COPCs detected above 
15 pCi/L MCL or 1125th of the background is less than lookup values. 
derived concentration guides from 
DOE Order 5400.5 b_ 

Meet total uranium standard of Uranium was not quantified above 
30 µg/L (21.2 pCi/L) c_ background levels for this site. 

Groundwater/River Attain individual nonradionuclide Residual concentrations of lead, 
Protection - groundwater and river cleanup selenium, total PCBs (including 
Nonradionuclides requirements. aroclor-1254), 4,4'-DDE, dieldrin, 

benzo(a)anthracene, benzo(a)pyrene, 
benzo(b )fl uoranthene, and 
benzo(k)fluoranthene exceeded the 
soil RAGs for the protection of 
groundwater and/or the 
Columbia River. However, RESRAD 
modeling predicts that residual 
concentrations of these constituents 
will be protective of groundwater and 
the river d, •. 

a "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141). 
b Radiation Protection of the Public and Environment (DOE Order 5400.5). 
c Based on the isotopic distribution of uranium in the 100 Areas, the 30 µg/L MCL corresponds to 21.2 pCi/L. 

Remedial 
Action 

Objectives 
Attained? 

Yes 

Yes 

Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum 
Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001 ). 

d Based on RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-RL 2009b), the residual concentrations of 
lead, total PCBs (including aroclor-1254), 4,4' -ODE, dieldrin, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
benzo(k)fluoranthene are not expected to migrate more than 2.3 m (7.6 ft) vertically in 1,000 years (based on the contaminant 
with the lowest distribution coefficient of25.6 mLJg for dieldrin). The vadose zone underlying the soil below the site is 
approximately 3.1 m (10.2 ft) thick at the deepest portion of the excavation. Therefore, residual concentrations of these 
constituents are predicted to be protective of groundwater and the Columbia River. 

e Based on RESRAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b) and an evaluation of 
dilution-attenuation in the saturated zone using the formulas from the EPA Soil Screening Guidance: User's Guide (EPA 1996), 
residual soil concentrations of selenium are predicted to be protective of groundwater and the Columbia River for 1,000 years 
(Appendix D). 

COPC = contaminant of potential concern 
DOE = U.S. Department of Energy 
EPA = U.S. Environmental Protection Agency 
MCL = maximum contaminant level 

PCB = polychlorinated biphenyl 
RAG = remedial action goal 
RESRAD = RESidual RADioactivity 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan/or the 

JOO Area 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field ES-3 
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Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison 
against ecological risk screening levels has been made for the 1607-Hl waste site contaminants 
of potential concern and other constituents (Appendix A). The U.S. Environmental Protection 
Agency ecological soil screening levels were exceeded for. antimony, lead, manganese, selenium, 
and vanadium. Ecological screening levels from Washington Administrative Code 173-340 were 
exceeded for arsenic, boron, lead, selenium, and vanadium. Exceeding screening values is 
intended to trigger additional evaluation and does not necessarily indicate the existence of risk to 
ecological receptors. Because concentrations of antimony, manganese, and vanadium are below 
Hanford Site or Washington State background values (note that state background values are only 
used when Hanford Site background values are not available), it is believed that the presence of 
these constituents does not pose a risk to ecological receptors. All exceedances will be evaluated 
in the context of additional lines of evidence for risk to ecological receptors as part of the final 
closeout decision for this site. 

Remaining Sites Verification Package for the 1607-H I Septic Tank and Associated Drain Field ES-4 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
1607-Hl SEPTIC TANK AND ASSOCIATED 

DRAIN FIELD 

STATEMENT OF PROTECTIVENESS 

Rev. 0 

This report demonstrates that the 1607-Hl Septic Tanlc and Associated Drain Field 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 Area (RDR/RA WP) 
(DOE-RL 2009b) and the Interim Action Record of Decision for the 100-BC-l, 100-BC-2, 
100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 
100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington 
(Remaining Sites ROD) (EPA 1999). The verification sample results show that residual 
contaminant concentrations do not preclude any future uses (as bounded by the rural-residential 
scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 4.6 m (15 ft] deep). 
Based on modeling, it is believed that contamination did not extend into the deep zone soils; 
therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone 
are not required. 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison 
against ecological risk screening levels has been made for the 1607-Hl waste site contaminants 
of concern/contaminants of potential concern and other constituents (Appendix A). The 
U.S. Environmental Protection Agency (EPA) ecological soil screening levels were exceeded for 
antimony, lead, manganese, selenium, and vanadium. Ecological screening levels from 
Washington Administrative Code 173-340 were exceeded for arsenic, boron, lead, selenium, and 
vanadium. Exceeding screening values is intended to trigger additional evaluation and does not 
necessarily indicate the existence of risk to ecological receptors. Because concentrations of 
antimony, manganese, and vanadium are below Hanford Site or Washington State background 
values (note that state background values are only used when Hanfor4. Site background values 
are not available), it is believed that the presence of these constituents does not pose a risk to 
ecological receptors. All exceedances will be evaluated in the context of additional lines of 
evidence for risk to ecological receptors as part of the final closeout decision for this site. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 1607-Hl waste site is located southwest of the 105-H Reactor Building and the 151-H Primary 
Substation, near the 118-H-2 Burial Ground (Figure 1). The 1607-Hl waste site, including a 
septic tanlc and associated drain field, and manhole and interconnecting piping, is located in the 
100-HR-2 Operable Unit. 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field 1 



Attachment to Waste Site Reclassification Form 2010-065 

Figure 1. The 1607-Hl Waste Site Location Map. 
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The 1607-Hl septic tank system was a nonhazardous, nonradioactive liquid waste site that began 
operation in 1948, and received sanitary sewage from the 105-H Reactor Building and the 
151-H Primary Substation (BHI 1995). The sanitary wastes from these buildings were conveyed 
to the 1607-Hl septic tank system via buried vitrified clay pipes (VCPs). These pipes are 
planned for remediation as the 1 00-H-28:4, 1607-Hl Sanitary Sewers waste site. The 
151 -H Primary Substation, which provided electrical service to the 100-H Area, was demolished 
in 1978. The 105-H Reactor Building was decommissioned in 1965, and placed into interim safe 
storage in 2005. The 1607-Hl drain field measured 17.1 by 15.2 m (56 by 50 ft) and was 
oriented on a northeast-southwest line from the tank. The at-grade portion of the septic tank was 
a concrete pad with two manhole covers and a third manhole cover located adjacent to the tank, 
which was clearly visible at the site in a photograph taken on September 30, 2009 (Figure 2). 

Figure 2. Photograph of the 1607-Hl Waste Site Showing the Septic Tank 
Concrete Pad with Two Manhole Covers and Third Adj acent 

Manhole Cover (September 30, 2009). 

In 1985, the 1607-Hl septic system was reactivated to be used by service trailers supporting 
deactivation and decommissioning (D&D) project personnel (WHC 1994). At that time, the tank 
was discovered to have been backfilled with fly ash. The ash was vacuumed out of the septic 
tank and disposed to the ground surface prior to the successful reactivation of the septic system 
(WHC 1994). No other records were located documenting the backfilling of the septic tank. 

Remaining Sites Verification Package f or the 1607-HJ Septic Tank and Associated Drain Field 3 
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During an interview with a former employee it was stated that it was common practice for 
showers and sinks in the 100-H Area change rooms to be used for personnel decontamination, 
and these drains lead to the sanitary sewers not the process sewers (WHC 1994). 

In January 2007, the 1607-Hl waste site was assigned for remove, treat, and dispose in the 
interoffice memorandum "1607-Hl Remaining Site for Remedial Action" (WCH 2007). 

SUMMARY OF RE:MEDIAL ACTIVITIES 

Remedial action at the 1607-Hl waste site was performed between September 24 and 
November 2, 2009, and included the removal of the below-grade septic tank and the manhole 
cover surface features. 

Excavation continued until all debris and contamination associated with the septic tank, drain 
field pipes, and connecting pipeline structure had been removed. The site was excavated to a 
depth of approximately 3.2 m (10.5 ft), removing the drain and tile field pipes at approximately 
2.5 m (8.2 ft) below surface grade, and to a depth of approximately 4 m (13 ft) at the septic tank 
and adjacent manhole structure. A total of approximately 1,166 bank cubic meters (BCM) 
(1,525 bank cubic yards [BCY]) of soil and debris were removed and directly loaded for disposal 
at the ERDF, including all soils excavated from below the drain field piping. This included 
carbon steel pipes and drainage tiles/pipe from the area of the septic tank inlet, from the drain 
field, and concrete/brick from the septic tank and adjacent manhole structure. The septic tank 
had been previously filled with fly ash, which was removed in 1985 so the septic tank could be 
reused. A small amount of fly ash was observed to be mixed with soil, which was disposed at 
the Environmental Restoration Disposal Facility (ERDF). Otherwise, no fly ash was 
encountered during remediation activities at this waste site. An additional 528 BCM (691 BCY) 
of soil from outside of the septic tank and overlying the drain field was removed, forming the 
overburden pile for the 1607-Hl waste site. 

The 1607-Hl remedial design indicated that overburden soil removed to a depth of 
approximately 1.5 m (5.0 ft) was to be stockpiled separately from overburden soil excavated 
between 1.5 to 3.0 m (5.0 to 6.6 ft) below grade. Material excavated near the septic tank, below 
3.0 m (6.6 ft), and within the drain field was to be considered contaminated and direct loaded for 
disposal at the ERDF. This design assumed that soil closer to the drain field VCPs and near the 
septic tank had a higher potential for contamination. During remediation, no staining or other 
visual indications were observed and one overburden pile was constructed. 

The debris removed from the 1607-Hl waste site was consistent with that of a sewage system 
and consistent with the pre-excavation geophysical survey findings. No anomalies were 
discovered during the remediation. The geophysical survey was performed at the 1607-Hl waste 
site in September 2004, to locate and map the underground features of the septic system (BHI 
2004). The survey was conducted using ground-penetrating radar, magnetic total field/vertical 
gradient, and electromagnetic induction. The results from the geophysical survey are provided in 
Figure 3. The septic tank is denoted as confined space (CS) #311, located at approximately 
N133/El 78, in Figure 3. It should be noted that the septic tank (CS #311) is not located at the 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field 4 
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Figure 3. Geophysical Survey of the 1607-Hl Waste Site. 
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location given in the Waste Information Data System. A third manhole (CS #310) was also 
located about 6 m (19.7 ft) to the northeast of the septic tank and in line with the pipe trending 
toward the 105-H Reactor Building. Vitrified pipe and concrete debris were observed on the 
surface of the site. Fly ash covered the ground surrounding the septic tank waste site; this is 
consistent with the historical information regarding the removal of fly ash from the septic tank 
during the 1985 D&D activities. 

Global Positioning Environmental Radiological Surveyor (GPERS) surveys capable of detecting 
gamma radiation were conducted within the 1607-Hl waste site excavation upon completion of 

• remedial action activities. The surveys were performed to determine if residual radiological 
contamination was present. The GPERS surveys of the site excavation and overburden pile 
identified no radiological contamination above twice background (Appendix B). A comparison 
to twice background is provided only as a general statement of the magnitude of field 
measurements. Compliance with remedial action goals (RAGs) was established through 
verification sampling. 

Additional Remediation 

Following sample analysis of the initial remediation, it was determined that additional 
remediation was needed because some sample locations exceeded cleanup criteria. The direct 
exposure RAG of 20.0 mg/kg for arsenic was exceeded at the focused sample location and four 
sample locations in the overburden decision unit. Therefore, with agreement from the 
Washington State Department of Ecology, an additional 1.0 m (3.3 ft) of soil was removed from 
the focused sample location and all soil from the overburden stockpile area was removed to 
0.3 m (1.0 ft) below ground surface (bgs). This additional remediation began March 8, 2011 and 
continued to March 17, 2011, and included the removal and disposal of 1,556 BCM (2,035 BCY) 
of soil material. The removal of extra material from these decision units did not change the 
original boundary for the areas and only sample locations that previously exceeded cleanup 
criteria were re-sampled after additional remediation. The post-remediation topography map is 
presented in Figure 4. 

VERIFICATION SAMPLING ACTIVITIES 

Statistical verification sampling was conducted at the 1607-Hl waste site on July 7 through 12, 
2010 (WCH 2010), to support a determination that residual contaminant concentrations in the 
soil meet cleanup criteria specified in the RDR/RA WP (DOE-RL 2009b) and the Remaining 
Sites ROD (EPA 1999). A statistical sampling design was used to collect verification soil 
samples from the 1607-Hl excavation and the overburden soil stockpile to support interim 
closeout of the waste site. The following subsections provide additional discussion of the 
information used to develop the verification sampling design. The results of verification 
sampling are also summarized to support interim closure of the site. 

Additional verification sampling was conducted at the 1607-Hl waste site on March 23, 2011 
after additional remediation of the focused sample location and overburden stockpile areas was 
completed (WCH 2011). 

Remaining Sites Verification Package for the I 607-H I Septic Tank and Associated Drain Field 6 
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Figure 4. 1607-Hl Septic System Post Excavation Civil Survey. 
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Contaminants of Potential Concern 

The contaminants of potential concern (COPCs) for the 1607-Hl septic system were identified 
based on historical information for the site. The COPC list identified in the 100 Area Remedial 
Action Sampling and Analysis Plan (SAP) (DOE-RL 2009a) includes americium-241, cobalt-60, 
cesium-137, europium-152, europium-154, europium-155, plutonium-239/240, strontium-90, 
cadmium, chromium (total), hexavalent chromium, mercury, lead, pesticides, and semivolatile 
organic compounds (SVOCs). Based on further site-specific evaluation of septic systems, 
nickel-63, carbon-14, tritium, uranium-233/234, uranium-235, uranium-238, polychlorinated 
biphenyls (PCBs), and nitrate were also included as COPCs. While not COPCs, antimony, 
arsenic, barium, beryllium, boron, cobalt, copper, manganese, molybdenum, nickel, selenium, 
silver, vanadium, and zinc concentrations were evaluated by performing the expanded 
inductively coupled plasma (ICP) metals analytical list. 

After the initial sampling campaign, additional remediation was performed to remove soil in areas 
with soil analyses that exceeded the cleanup criteria. Additional verification samples at the 
focused sample location were analyzed for all of the original COPCs. Only metals analysis was 
requested for the overburden stockpile locations that exceeded cleanup criteria. 

Verification Sample Design 

This section describes the basis for selection of the sample design and determination of the 
number of verification samples. The 1607-Hl waste site was divided into two decision units for 
verification sampling, the excavation and the overburden soil stockpile. A global positioning 
survey was used to determine the boundaries of the excavation area and the overburden soil 
stockpile. The statistical sampling designs for the excavated area and the overburden soil 
stockpile were prepared using Visual Sample Plan1 (VSP). Twelve verific_ation soil samples 
were collected from the excavation, including one duplicate at EXC-11 at Washington State 
Plane (WSP) coordinates N 152408, E 577457. Also, 12 verification soil samples were collected 
from the overburden soil stockpile, including 1 duplicate at OB-3 at WSP coordinates N 152414, 
E 577420. One focused sample was taken within the septic tank footprint at WSP coordinates 
N 152413.3, E 577469.3. One equipment blank was collected to verify the cleanliness of 
equipment and supplies used for sample collection. 

The verification data from the decision units was evaluated using the 95% upper confidence limit 
(UCL) on the true population mean for residual concentrations of COPCs as specified by the 
RDR/RA WP (DOE-RL 2009b). These calculations are provided in Appendix C. When a 
nonradionuclide COPC was detected in fewer than 50% of the verification samples collected, the 
maximum detected value was used for comparison against the RA Gs. If no detections for a 
given COPC were reported in the data set, then no statistical evaluation or calculations were 
performed for that COPC. 

One discrete soil sample was collected at each verification and focused sample location of 
surficial soils (0 to 0.15 m (0 to 6 in.] bgs). Each sample was analyzed for the constituent groups 
listed in Table 1. All samples were requested for full protocol laboratory analysis. In addition to 

' 
1 Visual Sample Plan is a map-based user-interface program that may be downloaded at http://dqo.pnl.gov. 
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the statistical samples, one focused sample was collected within the septic tank footprint at WSP 
coordinates N 152413.3, E 577469.3. 

After the initial verification samples were analyzed, it was determined that the reported arsenic 
concentrations in four overburden stockpile samples as well as the excavation focused sample 
exceeded site cleanup criteria for arsenic. Therefore, additional soil at the focused sample 
location and the entire overburden stockpile was removed and disposed at the ERDF. All sample 
locations that exceeded cleanup criteria were re-sampled. The focused re-sample location was 
analyzed for the original list of COPCs as stated in the 1607-Hl verification work instruction and 
the four overburden re-sample locations were re-sampled for only metals analysis (WCH 2011). 

Table 1. 1607-Hl Verification Sampling Summary Table. 

Sample REIS . WSP Coordinates 
Sample Analysis 

Location Number Northing (m) Easting (m) 
EXC-1 JlB9B8 152391.9 · 577452.3 
EXC-2 JlB9B9 152391.9 577461.5 
EXC-3 JlB9C0 152399.9 577447.7 
EXC-4 JlB9Cl 152399.9 577456.9 
EXC-5 JlB9C2 152399.9 577466.l 
EXC-6 JlB9C3 152407.8 577452.3 
EXC-7 JlB9C4 152407.8 577461.5 
EXC-8 JlB9C5 152407.8 577470.6 
EXC-9 JlB9C6 152407.8 577479.8 

EXC-10 JlB9C7 152415.7 577466.l 
EXC-11 JlB9C8 152415.7 577475.2 
EXC-12 JlB9C9 152415.7 577484.4 

ICP metals •, mercury, hexavalent chromium, EXC-duplicate 0 JlB9D0 152415.7 577475.2 
FS-1 JlB9D1 152413.3 577469.3 

PCB, SVOA, pesticides, nitrite/nitrate, GEA, 

OB-1 JlB9D2 152405.5 577424.4 
strontium-90, nickel-63, carbon-14, tritium, 

OB-2 JlB9D3 152413.8 577410. l 
isotopic uranium, isotopic plutonium 

OB-3 JlB9D4 152413.8 577419.7 
OB-4 JlB9D5 152413.8 577429.2 
OB-5 JlB9D6 152422.l 577405.3 
OB-6 JlB9D7 152422.1 577414.9 
OB-7 JlB9D8 152422. l 577424.4 
OB-8 JlB9D9 152422.l 577434.0 
OB-9 J1B9F0 152430.3 577400.6 

OB-10 JlB9Fl 152430.3 577410.l 
OB-11 JlB9F2 152430.3 577419.7 
OB-12 JlB9F3 152430.3 577429.2 

OB- duplicate 0 JlB9F4 152413.8 577419.7 
Equipment 

JlB9F5 NA NA ICP metals•, mercury, SVOA 
blank 

a The expanded list of ICP metals included aluminum, antimony, arsenic, barium, beryllium, boron, cobalt, copper, 
manganese, molybdenum, nickel , selenium, silver, vanadium, and zinc in the analytical results package. 

b One duplicate was obtained from a statistical sample location in the excavation and another was obtained from a sample 
location in the overburden. The duplicate soil sample locations were at the discretion of the project analytical lead. Split 
samples, if collected, were also at the discretion of the project analytical lead. 

GEA = gamma energy analysis PCB = polychlorinated biphenyl 
HEIS = Hanford Environmental Information System SVOA = semivolatile organic analysis 
ICP = inductively coupled plasma WSP = Washington State Plane 
NA = not applicable 
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A summary of the initial verification samples and laboratory analyses performed is provided in 
Table 1. Table 2 provides the summary of the verification samples and laboratory analyses 
performed for the samples collected after additional remediation of the failed sample areas. 
Figure 5 is a map of the statistical and focused sample locations. · All sampling was performed in 

. accordance with ENV-1, Environmental Monitoring & Management, to fulfill the requirements 
of the SAP (DOE-RL 2009a). Additional information related to verification sampling can be 
found in the field sampling logbook (WCH 2010). 

Table 2. 1607-Hl Resample Summary Table. 

Sample REIS WSP Coordinates 
Sample Analysis 

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

ICP metals •, mercury, hexavalent chromium, 

FS-1 JlFXW2 152413.3 577469.3 
PCB, SVOA, pesticides, nitrite/nitrate, GEA, 
strontium-90, nickel-63, carbon-14, tritium, 
isotopic uranium, isotopic plutonium 

Overburden Area 
OB-2 JlFXV7 152413.8 577410.l 
OB-3 JlFXV8 152413.8 577419.7 
OB-7 JlFXV9 152422.l 577424.4 ICP metals •, mercury 
OB-8 JlFXW0 152422.1 577434.0 

OB- duplicate b JlFXWl 152413.8 577419.7 
a The expanded list of ICP metals will include aluminum, antimony, arsenic, barium, beryllium, boron, cobalt, copper, 

manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the analytical results package. 
b One duplicate was obtained from a statistical sample location in the overburden. The duplicate soil sample locations were at the 

discretion of the project analytical lead. Split samples, if collected were also at the discretion of the project analytical lead. 

GEA = gamma energy analysis PCB = polychlorinated biphenyl 
HEIS = Hanford Environmental Information System SVOA = semivolatile organic analysis 
ICP = inductively coupled plasma WSP = Washington State Plane 
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Figure 5. 1607-Hl Statistical Verification Sample Locations. 
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Verification Sampling Results 

Verification samples were analyzed using EPA-approved analytical methods (DOE-RL 2009b). 
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. 

Comparisons of the results for each COPC from the 1607-Hl excavation against site RAGs are 
summarized in Table 3. Comparisons of the results for each COPC from the 1607-Hl overburden 
pile against site RA Gs are summarized in Table 4. Comparisons of the results for each COPC from 
the 1607-Hl focused sample against site RAGs are summarized in Table 5. Contaminants that 
were not detected by laboratory analysis are excluded from these tables. Potassium-40, 
radium-226, radium-228, thorium-228, and thorium-232 were detected in samples collected at 
the decision units, but are not included in the comparison tables, as these isotopes are unrelated 
to the operational history of the site and were detected below background levels (based on an 
assumption of secular equilibrium, the background activities for radium-228 and thorium-228 are 
equal to the statistical background activity of 1.32 pCi/g for thorium-232 provided in 
Hanford Site Background: Part 2, Soil Background for Radionuclides [DOE-RL 1996]). 
Calculated cleanup levels are not presented in the Cleanup Levels and Risk Calculations 
Database (Ecology 2009) under WAC 173-340-740(3) for aluminum, calcium, iron, magnesium, 
potassium, silicon, and sodium; therefore, these constituents are not considered site COPCs and 
are also not included in these tables. The laboratory-reported data results for all constituents are 
stored in the Environmental Restoration (ENRE) project-specific database prior to archival in the 
Hanford Environmental Information System (HEIS), and are presented in the 95% UCL 
calculations {Appendix C). 

DATA EVALUATION 

Evaluation of the results listed in Tables 3, 4, and 5 from the verification sampling at the 
1607-Hl waste site indicate that no contaminants exceed direct exposure RAGs. Groundwater 
and/or the Columbia River protection soil RAGs are exceeded by lead, selenium, aroclor-1254, 
4,4'-DDE, dieldrin, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
benzo(k)fluoranthene. The residual concentrations of lead, aroclor-1254, 4,4'-DDE, dieldrin, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and benzo(k)fluoranthene are not 
expected to migrate more than 2.25 m (7.5 ft) vertically in 1,000 years (based on the contaminant 
with the lowest distribution coefficient of 25.6 mL/g for dieldrin). The vadose zone beneath the 
1607-Hl excavation is approximately 7.0 m (23 .0 ft) thick. Based on RESidual RADioactivity 
(RESRAD) modeling, discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b ), 
constituents with a soil-partitioning coefficient of 10 mL/g or greater are not predicted to migrate 
through a vadose zone of this thickness and reach groundwater within 1,000 years. -

Remaining Sites Verification Package for the 1607-H I Septic Tank and Associated Drain Field 12 



Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

Table 3. Comparison of Statistical Values to Action Levels for the 1607-Hl 
Excavation Verification Samples. (2. Pages) 

Soil Lookup Values (pCi/g) • Does the 

Statistical Shallow Soil Lookup 
Soil Statistical 

Do the Results 
Lookup Result 

COPC Result b Zone Value for 
Value for Exceed 

PassRESRAD 
(pCi/g) Lookup Groundwater 

River Lookup Modeling? 
Value Protection 

Protection Values? 

Carbon-14 1.51 8.69 C C No -- -- --

Cesium-137 0 .030 (<BG) 6.2 1,465 2,930 No --

Plutonium-238 0.079 38.8 C C No -- -- --
Tritium d 2.03 459 12.6 25.2 No --

Uranium-233/234 0.0 (<BG) 1.1 e 1.1 e 1.1 e No --
Uranium-238 0.0 (<BG) 1.1 e 1.1 e 1.1 e No --

Remedial Action Goals (mg/kg) • 
Does the 

Statistical Soil Cleanup 
Soil Statistical Does the 

COPC Result b Direct Level for 
Cleanup Result 

Statistical Result 

(mg/kg) Groundwater 
Level for Exceed 

PassRESRAD 
Exposure River Modeling? 

Protection 
Protection 

RAGs? 

Antimony 0.208 (<BG) 32 5• 5• No --

Arsenic 9.95 20• 20 e 20• No --

Barium 81.5 (<BG) 5,600 200 400 No --

Beryllium 0.226 (<BG) 10.4 f 1.51 e 1.51 e No --

Boron g 3.38, 7,200 320 b No -- --
Cadmium; 0 .127 (<BG) 13.9 r 0.81 e 0 .81 e No --

Chromium 13.0 (<BG) 80,000 18.5 e 18.5 e No --

Cobalt 7.03 (<BG) 24 15.7° h No -- --
Copper 15.0 (<BG) 2,960 59.2 22.0• No --
Hexavalent chromium g 0.12 2.1 r 4.8 2 No --
Lead 32.3 353 10.2° 10.2° Yes Yesi 

Manganese 317 (<BG) 3,760 512° 512° No --

Mercury 0.0967 ( <BG) 24 0 .33 e 0.33 e No --

Molybdenum g 0.388 400 8 h No ----

Nickel 11.9 (<BG) 1,600 19.l e 27.4 No --

Vanadium 50.5 (<BG) 560 85.1 e h No -- --

Zinc 43.4 (<BG) 24,000 480 67.8e No --

Aroclor-1254 0.0193 0.5 0 .017k 0.017k Yes Yesi 

Aroclor-1260 0 .0152 0.5 0.017 k 0.017 k No --
Total PCBs 0.0345 0 .5 0.017k 0.017k Yes Yesi 

Fluoride 2.7 (<BG) 4,800 96 400 No --

Nitrogen in nitrate and 
3.12 (<BG) 128,000 1,000 2,000 

nitrite 

Sulfate 21.7 (<BG) -- 25,000 -- No --
DDE, 4,4'- 0.00398 2.94 6.0257 0.0033 k Yes Yesi 

DDT, 4,4'- 0 .00129 2.94 0.0257 0.0033 k No - -

Dieldrin 0.00390 0.0625 0.0033 k 0.0033 k Yes Yesi 
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Table 3. Comparison of Statistical Values to Action Levels for the 1607-Hl 
Excavation Verification Samples. (2 Pages) 

Remedial Action Goals (mg/kg) a 
Does the 

Statistical Soil Cleanup 
Soil Statistical 

Does the 

COPC Resultb Direct Level for 
Cleanup Result 

Statistical Result 

(mg/kg) Exposure Groundwater 
Level for Exceed 

PassRESRAD 
River Modeling? 

Protection 
Protection 

RAGs? 

Benzo( a)anthracene 0.0728 1.37 0.015 k 0.015 k Yes YesJ 
Benzo (a) pyrene 0.0678 0.137 0.015 k 0.015k Yes YesJ 
Benzo(k)fluoranthene 0.0548 1.37 0.Ql5K 0.015K Yes YesJ 
Bis(2-

0.211 71.4 0.6 0.36 No --
eth y !hex y I )phthalate 

Chrvsene 0.0783 13.7 0.12 0.1 k No --

Di-n-butylphthalate 0.253 8,000 160 540 No --
Fluoranthene 0.171 3,200 64 18.0 No - -

Phenanthrene 1 0.153 24,000 240 1,920 No --
Pyrene 0.233 2,400 48 192 No --

• Lookup values and RAGs obtained from the RDR/RA WP (DOE-RL 2009b) unless otherwise noted. Radionuclide soil activities 
protective of groundwater and the river were calculated using RESRAD Version 6.4 assuming that no uncontaminated vadose zone 
exists between the contaminated zone and groundwater. 

b 95% upper confidence limit or maximum value, depending on data censorship, as described in Appendix C. 
c No value; because the distribution coefficient value for this contaminant is greater than 80 mUg, RESRAD inodeling discussed in 

Appendix C of the RDR/RA WP (DOE-RL 2009b) predicts that the contaminant will show no migration within the 100 Area vadose 
zone, and no impact on groundwater or the Columbia River. 

d Tritium samples will be taken 15.2 cm (6 in.) below the excavation surface. If tritium is detected, a path forward will be developed 
with the lead regulatory agency for appropriate cleanup verification sampling (per TPA-CN-177). 

e Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996). The arsenic 
cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section 2.12. l of the 
RDR/RA WP {DOEsRL 2009b ). 

r Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750(3]) using an airborne particulate 
mass-loading rate of0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

g No Hanford Site-specific or Washington State background value available. 
h No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and 

Risk Calculations database or other databases to calculate cleanup levels (WAC l 73-340-730[3][a][iii], 1996 [Method B for surface 
waters]). 

i Hanford Site-specific background not available. Value is Washington State background from Natural Background Soil Metals 
Concentrations in Washington State (Ecology 1994). 

i Based on RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-RL 2009b), the residual concentration of lead, total 
PCBs (including aroclor-1254), 4,4-DDE, dieldrin, benzo(a)anthracene, benzo(a)pyrene, and benzo(k)fluoranthene are not predicted to 
migrate more than 2.3 m (7.6 ft) vertically within 1,000 years (based on the contaminant with the lowest distribution coefficient of 
25.6 mUg for dieldrin. RESRAD modeling predicts that any contaminant with a distribution coefficient greater than 10 mUg will not 
migrate more than 7 .0 m (23 ft) within 1,000 years. Therefore, residual concentrations of all constituents are predicted to be protective 
of groundwater and the Columbia River. 

k Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs 
are based on approved analytical methods that may not be available for rapid turnaround analysis. Prior notification and concurrence 
with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may differ from any RDL. 

1 Toxicity data for this chemical is not available. Cleanup levels are based on surrogate chemicals. 
Contaminant: phenanthrene; surrogate: anthracene 

= not applicable RDL = required detection limit 
BG = background RDR/RAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area 
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose model) 
PCB = polychlorinated biphenyl TPH = total petroleum hydrocarbons 
RAG = remedial action goal WAC = Washington Administrative Code 
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Table 4. Comparison of Statistical Values to Action Levels 
for the 1607-Hl Overburden Soil Stockpile 

Verification Samples. (2 Pages) 

Generic Lookup Values (pCi/g) • 
Does the 

Statistical Shallow 
Soil Statistical 

Resultb Zone 
Soil Lookup Value Lookup Result Exceed 

(pCi/g) Lookup 
for Groundwater Value for Lookup 

Protection River 
Value Protection 

Values? 

1.52 8.69 C C No -- --
0.0 (<BG) l.ld 1.1 d 1.1 d No 

0.0 (<BG) l.l d 1.1 d 1.1 d No 

Remedial Action Goals (mg/kg) • 

Statistical Soil Does the 
Result b Direct 

Soil Cleanup Level Cleanup Result Exceed 
(mg/kg) Exposure 

for Groundwater Level for RAGs? 
Protection River 

Protection 

0.42 (<BG) 32 5 d 5 d No 

16.0 20 d 20 d 20 d No 

79.4 (<BG) 5,600 200 400 No 

0.216 (<BG) 10.4 e 1.51 d 1.51 d No 

3.68 7,200 320 --g No 

0.107 (<BG) 13.9 ° 0.8 ] d 0.8 1 d No 

12.2 (<BG) 80,000 18.5 d 18.5 d No 

6.25 (<BG) 24 15.7 d -- g No 

14.3 (<BG) 2,960 59.2 22.0d No 

0.15 2. 1 e 4 .8 2 No 

69.7 353 10.2 d 10.2 d Yes 

298 (<BG) 3,760 512d 512 d No 

0.0175 
24 0.33 d 0.33 d No 

(<BG) 

0.363 400 8 -- g No 

11.2 (<BG) 1,600 19. l d 27.4 No 

1.2 400 5 l Yes 

46.5 (<BG) 560 85. l d --g No 

39.2 (<BG) 24,000 480 67.8d No 

10.5 (<BG) -- 25,000 -- No 

1.4 (<BG) 4,800 96 400 No 

21.0 128,000 1,000 2,000 No 

57.2 (<BG) -- 25,000 -- No 

0.00137 0.556 0.00486 0.00554 No 

0.00201 0.0625 0.0033 k 0.0033 k No 

0.0559 1.37 0.015 k 0.015 k Yes 

0.282 71.4 0 .6 0.36 No 

0.0711 3,200 64 18.0 No 
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Table 4. Comparison of Statistical Values to Action Levels 
for the 1607-Hl Overburden Soil Stockpile 

Verification Samples. (2 Pages) 

Remedial Action Goals (mg/kg) • 

Statistical Soil Cleanup 
Soil Does the 

Result Result b Direct Level for 
Cleanup 

(mg/kg) Exposure Groundwater 
Level for Exceed 

River RAGs? 
Protection 

Protection 

0.0957 2,400 48 192 No 

Rev. 0 

Do the Results 
PassRESRAD 

Modeling? 

--
a Lookup values and RAGs obtained from the RDR/RA WP (DOE-RL 2009b) unless otherwise noted. Radionuclide soil activities 

protective of groundwater and the river were calculated using RESRAD Version 6.4 assuming that no uncontaminated vadose zone 
exists between the contaminated zone and groundwater. 

b 95% upper confidence limit or maximum value, depending on data censorship, as described in Appendix C. 
c No value; because the distribution coefficient value for this contaminant is greater than 80 mUg, RESRAD modeling discussed in 

Appendix C of the RDR/RA WP (DOE-RL 2009b) predicts that the contaminant will show no migration within the 100 Area vadose 
zone, and no impact on groundwater or the Columbia River. 

d Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[ 4 ][ d], 1996). The arsenic 
cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section 2. 12.1 of the 
RDR/RAWP (DOE-RL 2009b). 

e Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750(3], 1996) using an airborne 
particulate mass-loading rate of0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

r No Hanford Site-specific or Washington State background value available. 
g No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and 

Risk Calculations database or other databases to calculate cleanup levels (WAC l 73-340-730[3][a][iii] , 1996 [Method B for surface 
waters]). 

h Hanford Site-specific background not available. Value is Washington State background from Natural Background Soil Metals 
Concentrations in Washington State (Ecology 1994). 

i Based on RES RAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b ), the residual concentrations of lead and 
benzo(b)fluoranthene are not predicted to migrate more than 1.8 m (5 .9ft) vertically within 1,000 years (based on the contaminant with 
the lowest distribution coefficient of 30 mUg for lead. RESRAD modeling predicts that any contaminant with a distribution 
coefficient greater than IO mUg will not migrate more than 7.0 m (23 ft) through the soil to groundwater within 1,000 years. 
Therefore, residual concentrations of lead and benzo(b)fluoranthene are predicted to be protective of groundwater and the 
Columbia River. 

j Selenium has a distribution coefficient value of 5 mUg. Therefore, a site specific fate and transport evaluation for selenium was 
developed and discussed in Appendix D. Based on RESRAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 
2009b) and an evaluation of dilution-attenuation in the saturated zone using the formulas from the EPA Soil Screening Guidance: 
User 's Guide (EPA 1996), residual soil concentrations of selenium are predicted to be protective of groundwater and the Columbia 
River. 

k Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs 
are based on EPA-approved analytical methods that may not be available for rapid turnaround analyses. Prior notification and 
concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may differ from any RDL. 

= not applicable RDL = required detection limit 
BG = background RDR/RA WP= Remedial Design Report/Remedial Action Work Plan for the 
COPC = contaminant of potential concern 100 Area 
Ecology= Washington State Department of Ecology RESRAD = RESidual RADioactivity (dose model) 
EPA = U.S. Environmental Protection Agency WAC = Washington Administrative Code 
RAG = remedial action goal 
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Table 5. Comparison of Maximum Values to Action Levels 
for the 1607-Hl Test Pit Focused Verification Sample. 

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

Maximum Shallow Soil Lookup 
Soil Lookup 

Maximum Maximum 
COPC 

Result (pCi/g) Zone Value for Result Exceed Result Pass 
Lookup Groundwater 

Value for River Lookup RESRAD 
Value Protection 

Protection Values? Modeling? 

Uranium-
0.0 (<BG) 1.1 b 1.1 b 1.1 b No 

233/234 
--

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

Maximum Soil Cleanup Maximum 
Soil Cleanup Maximum 

COPC Result Direct Level for 
Level for River Result Exceed 

Result Pass 
(mg/kg) Exposure Groundwater RAGs? 

RESRAD 
Protection 

Protection Modeling? 

Arsenic 1.3 (<BG) 20 b 20 b 20 b No ·-

Barium 40.5 (<BG) 5,600 200 400 No --

Cadmium c 0.055 (<BG) 13.9d 0 .81 b 0.81 b No --

Chromium 9.8 (<BG) 80,000 18.5b 18.5 b No --
Cobalt 4 .8 (<BG) 24 15.7b e No ----
Copper 13.4 (<BG) 2,960 59.2 22.0b No --
Lead 2.7 (<BG) 353 10.2b 10.2 b No --
Manganese 228 (<BG) 3,760 512 b 512 b No --

Nickel 11.2 (<BG) 1,600 19. l b 27.4 No --
Vanadium 33 .5 (<BG) 560 85.J b e No -- --
Zinc 29.9 (<BG) 24,000 480 67.8b No --
Nitrate 0.84 (<BG) 128,000 1,000 2,000 No --
Nitrogen in 
nitrate and 0.57 (<BG) 128,000 1,000 2,000 No --

nitrite 

Sulfate 3.0 (<BG) -- 25,000 -- No --
• Lookup values and RAGs obtained from the RDR/RA WP (DOE-RL 2009b) unless otherwise noted. Radionuclide soil 

activities protective of groundwater and the river were calculated using RESRAD Version 6.4 assuming that no 
uncontaminated vadose zone exists between the contaminated zone and groundwater. 

b Where cleanup levels are less than background, cleanup levels default to background (WAC l73-340-700[4][d], 1996). The 
arsenic cleanup level of20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in 
Section 2.12.1 of the RDR/RAWP (DOE-RL 2009b). 

c Hanford Site-specific background not available. Value is Washington State background from Natural Background Soil 
Metals Concentrations in Washington State (Ecology 1994). 

d Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) using an 
airborne particulate mass-loading rate of 0.000 l g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

e No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup 
Levels and Risk Calculations database or other databases to calculate cleanup levels (WAC l 73-340-730[3][a][iii], 1996 
[Method B for surface waters]). 

= not applicable 
BG = background 
COPC= contaminant of potential concern 
RAG = remedial action goal 

RDR/RA WP = Remedial Design Report/Remedial Action Work Plan for the 
JOO Area 

RESRAD = RESidual RADioactivity (dose model) 
WAC = Washington Administrative Code 
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In Appendix C of the RDR/RA WP (DOE-RL 2009b ), the RESRAD model was run using various 
distribution coefficient (Kci) values and unsaturated/uncontaminated vadose zone thicknesses to 
determine minimum Kci values necessary such that a contaminant will not migrate through the . 
soil column to groundwater within 1,000 years. In the case of the 1607-Hl waste site, the 
contaminant with the lowest Kci value, other than selenium, which exceeds the default 
groundwater or river protection RAGs is dieldrin with a Kci of 25.6 mIJg. The RESRAD model 
evaluations show that contaminants with a Kci of 25.6 mIJg will not migrate more than 2.25 m 
(7.5 ft) in 1,000 years. The vadose zone thickness beneath the 1607-Hl waste site is 
approximately 7.0 m (23.1 ft) thick; therefore, dieldrin (and any other contaminant with a Kci of 
25.6 mIJg or greater) will not migrate from the waste site to groundwater within 1,000 years. 
Therefore, the 1607-Hl residual soil concentrations are predicted to be protective of groundwater 
and the Columbia River. 

Selenium concentrations also exceeded the soil RA Gs for protection of the Columbia River. 
Selenium has a Kci value of 5 mL/g. Therefore, a site-specific fate and transport evaluation for 
selenium was developed and discussed in Appendix D. Based on RESRAD modeling discussed 
in Appendix C of the RDR/RA WP (DOE-RL 2009b) and an evaluation of dilution-attenuation in 
the saturated zone using the formulas from the EPA Soil Screening Guidance: User's Guide 
(EPA 1996), residual soil concentrations of selenium are predicted to be protective of 
groundwater and the Columbia River. 

Carbon-14 was not analyzed as part of the Hanford background study. The carbon-14 detected 
in the 1607-Hl verification samples, while well below the established RAGs, is likely not from 
natural background. Soil sample results from other waste sites analyzed for carbon-14, where it 
is not detected, are reported with detection limits that are lower than the activities measured in 
the 1607-Hl verification soil samples. Since the 1607-Hl septic system received sanitary 
sewage from the 105-H Reactor, it is likely that the carbon-14 is associated with neutron 
activation of carbon in the graphite-moderated reactor. 

Three-Part Test for Nonradionuclides 

When using a statistical sampling approach a RAG requirement for nonradionuclides is the 
WAC 173-340-740(7)(e) three-part test. The WAC 173-340 three-part test consists of the 
following criteria: (1) the cleanup verification 95% UCL value must be less than the cleanup 
level, (2) no single detection can 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 1607-Hl waste site is included in the 95% UCL 
calculations (Appendix C). The results of this evaluation indicate that all residual COPC 
concentrations pass the three-part test in comparison against applicable RAGs, except for lead, 
and aroclor-1254 in comparison against the soil RAGs for groundwater and/or river protection in 
one or more sampling areas. 

An additional application of the three-part test is included for the statistical data sets which 
default to the maximum because less than half of the data set was detected. The results of this 
evaluation indicate that all residual COPC concentrations pass the three-part test in comparison 
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against applicable RAGs, except for lead, selenium, total PCBs (including aroclor-1254 ), 
4,4-DDE, dieldrin, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
benzo(k)fluoranthene in comparison against the soil RAGs for groundwater and/or river 
protection in one or more sampling areas. However, as described above, RESRAD modeling 
predicts that residual concentrations of these CO PCs will not migrate to groundwater within 
1,000 years, and are therefore protective of groundwater and the Columbia River. 

A three-part evaluation was also performed for focused sampling results. Table 5 presents the 
maximum value associated with each detected constituent. As shown in Table 5, no maximum 
results for any contaminants exceed soil RAGs for groundwater and/or river protection. Because 
the data set for each focused sample consists of one sample, no contaminant exceeds greater than 
10% of the data for these analytes. No maximum results exceed more than twice the lowest 
RAG value (for groundwater and river protection). 

As described above, RESRAD modeling predicts that residual concentrations of CO PCs at the 
1607-Hl waste site will not migrate to groundwater within 1,000 years, and are therefore 
protective of groundwater and the Columbia River. 

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 of less than 1.0, an individual contaminant carcinogenic risk of less 
than 1 x 10-6

, and a cumulative carcinogenic risk of less than 1 x 10-5
_ For the 1607-Hl waste 

site, these risk values were not calculated for constituents that were either not detected or were 
detected at concentrations below Hanford Site or Washington State background. All individual 
hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative hazard 
quotient for those noncarcinogenic constituents above background or detected levels was 
1.9 x 10-2

. The cumulative carcinogenic risk value for those noncarcinogenic constituents above 
background or detected levels is 8.5 x 10-1

. The 1607-Hl waste site meets the requirements for 
the direct contact hazard quotient and excess carcinogenic risk as identified in the RDR/RA WP 
(DOE-RL 2009b). 

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained 

Assessment of the risk requirements for the 1607-Hl waste site included calculation of the 
hazard quotient and carcinogenic (excess cancer) risk values for groundwater protection for 
nonradionuclides in Appendix C. The requirements include an individual and cumulative hazard 
quotient of less than 1.0, an individual excess carcinogenic risk of less than 1 x 10-6

, and a 
cumulative excess carcinogenic risk of less than 1 x 10-5

• These risk values were conservatively 
calculated for the entire waste site using the highest value for each COPC from each of the 
decision units. 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 are less than Uiat 
necessary to show no migration to groundwater in 1,000 years using the generic site RESRAD 
model (BHI 2005). Based on this model and a vadose zone of approximately 7.0-m (23.0-ft) 
thickness, a~ of 10.0 or greater is required to show no predicted migration to groundwater in 
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1,000 years. Selenium has al<(! value of 5 mL/g. Therefore, a site-specific fate and transport 
evaluation for selenium was developed and discussed in Appendix D. Based on RESRAD 
modeling discussed in Appendix C of the RDRIRA WP (DOE-RL 2009b) and an evaluation of 
dilution-attenuation in the saturated zone using the formulas from the EPA Soil Screening 
Guidance: User's Guide (EPA 1996), residual soil concentrations of selenium are predicted to 
be protective of groundwater and the Columbia River. 
All individual hazard quotients for noncarcinogenic constituents are less than 1.0. The 
cumulative hazard quotient for the 1607-Hl waste site is 3.3 x 10-1

, which is less than 1.0. The 
only individual carcinogenic risk value was for beta-BHC at 2.8 x 10·1, and therefore, the 
cumulative excess cancer risk value is also 2.8 x 10-1

. Nonradionuclide risk requirements related 
to ground.water are met. 

Attainment of Radionuclide Direct Exposure RA Gs 

Table 6 compares the radionuclide cleanup verification results above background from the 
excavation, overburden, and focused soil samples to the direct exposure single radionuclide 
15 mrem/yr dose-equivalence values and shows the sum of fractions evaluation for comparison 
of the total radionuclide dose to the RAG of 15 mrem/yr above background. The columns on the 
left side of the table are the CO PCs and the radionuclide activities for the samples, corrected for 
background, as appropriate. The fifth column presents the smgle radionuclide 15 mrem/yr dose
equivalence activities, and the last column presents the radionuclide activities divided by the 
dose-equivalence activities. As demonstrated by the summation of these fractions, the 
cumulative dose contributed by residual radionuclide populations will be less than the RAG of 
15 mrem/yr above background. 

COC/COPC 

Carbon-14 

Cesium-137 

Plutonium-238 

Tritium 

Uranium-233/234 

Uranium-238 

Table 6. Attainment of Radionuclide Direct Exposure Remedial 
Action Goals (Statistical Samples). 

95% UCL Statistical Activity Fraction Values (pCi/g) Equivalent to 
Focused 15 mrem/yr 

Excavation Overburden Sample Dose • (pCi/g) Excavation Overburden 

1.51 1.52 -- 8.69 0.174 0.175 

0.030 (<BG) -- -- 6.2 0.0048 --

0.079 -- -- 38.8 0.0020 --
2.15 -- -- 459 0.0047 --

0.0 (<BG) 0.0 (<BG) 0.0 (<BG) 1.1 b 0 0 

0.0 (<BG) 0.0 (<BG) -- I.I b 0 0 

Total 0.1855 0.175 

Equivalent Dose (mrem/yr) 2.783 2.625 

Focused 
Sample 

--

--

--
--
0 

--
0.0 

0.0 

' Single radionuclide 15 mrem/yr dose-equivalence values and derivation methodology are presented in the RDR/RA WP (DOE-RL 2009b ). 
b Where cleanup levels are less than background, cleanup levels default to background (WAC I 73-340-700[4][d], 1996). The arsenic cleanup 

level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section 2.12.1 of the RDR/RA WP 
(DOE-RL 2009b). 

= not applicable 
BG = background 
COC = contaminant of concern 

COPC = contaminant of potential concern 
RDR/RA WP= Remedial Design Repon/Remedial Action Work Plan for the JOO Area 
UCL = upper confidence limit 
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DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the verification sampling approach, 
the field logbook (WCH 2010), and resulting analytical data with the sampling and data quality 
requirements specified by the project objectives and performance specifications. The DQA for 
the 1607-Hl 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 C. The detailed 
DQA is presented in Appendix E. 

SUMMARY FOR INTERIM CLOSURE 

The 1607-Hl waste site has been evaluated in accordance with the Remaining Sites ROD 
(EPA 1999) and the RDR/RA WP (DOE-RL 2009b). The site was remediated by removing 
approximately 1,166 BCM (1,525 BCY) of material for disposal at the ERDF. Approximately 
528 BCM (691 BCY) of soil (overburden) was stockpiled for evaluation for use as clean backfill. 
Statistical sampling results showed that the overburden was not suitable for use as backfill and 
subsequently, was remediated and disposed at the ERDF. Following the additional remediation, 
the results, combined with RESRAD modeling, were used to show residual contaminant 
concentrations met the remedial action objectives (RAOs) and remedial action goals (RAGs) for 
the 1607-Hl waste site. In accordance with this evaluation, the verification sampling results 
support a reclassification of the 1607-Hl waste site to Interim Closed Out. Based on modeling, 
it is believed that contamination did not extend into the deep zone soils; therefore, institutional 
controls to prevent uncontrolled drilling or excavation into the deep zone are not required. 
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APPENDIX A 

ECOLOGICAL RISK COMPARISON TABLE 
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Table A-1. Contaminants Exceeding Ecological Screening Levels for 
the 1607-Hl Waste Site a. 

2007 WAC 173-340 Table 749-3 EPA Ecological Soil Screening Levels b 

Hazardous Substance 
Plants 

Soil 
Wildlife Plants 

Soil Avian c Mammalian c 
Biota Biota 

Metals (mg/kg) 
Background 
Antim ony 5 5 -- -- -- 78 -- 0.27 

Arsen ic V 6.5 d 10 60 132 18 -- 43 46 

Boron -- 0.5 -- -- -- -- -- --
Lead 10.2 50 500 11 8 120 1,700 11 56 
Manganese 512 I, 100 e -- 1,500 220 450 4,300 4,000 
Selenium 0.78 I 70 0.3 0.52 4.1 1.21 0.63 
Vanadium 85. 1 2 -- -- -- -- 7.8 280 

NOTE: Shaded cell s are exceeded by the maximum or the statistical result. 

Rev. O 

Maximum 
or 

Statistical 
Result 

0.42 (<BG) 

16.0 

3.68 
69.7 

317 (<BG) 
1.2 

50.5 (<BG) 

' Exceedance of screening va lues does not necessarily indicate the existence of risk to ecological receptors . All exceedances must be 
evaluated in the context of additional lines of evidence for ecological effects fo llowing a baseline risk assessment for the ri ver corridor 
portion of the Hanford Site, which will include a more complete quantitative ecological risk assessment. 

b Available on the internet at (www.epa.gov/ecotox/ecossl). 
C Wildlife. 
d The Hanford Site background for arsenic is 6.5 mg/kg. An arsenic cleanup level of20 mg/kg has been agreed to by the Tri-Party 

Agreement Proj ect Managers as discussed in Section 2.1.2. 1 of the RDR/RA WP, DOE/RL-96- 17, Rev. 6. 
e Benchmark replaced by Washington State natura l background concentration. 

= not avai lable 
BG = background 
EPA = U.S. Environmental Protection Agency 
RDR/RA WP= Remedial Design Report/Remedial Action Work Plan/or the JOO Area 
WAC = Washington Administrative Code 
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APPENDIXB 

GLOBAL POSITIONING ENVIRONMENTAL RADIOLOGICAL 
SURVEYOR(GPERS)SURVEYS 
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Figure B-1. GPERS Gamma Survey of 1607-Hl Waste Site Excavation. 
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Figure B-2. GPERS Gamma Survey of 1607-Hl Waste Site Overburden. 
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APPENDIXC 

95% UPPER CONFIDENCE LIMIT CALCULATIONS AND 
VERIFICATION SAMPLING RESULTS 

Rev. 0 

DIRECT CONTACT HAZARD QUOTIENT AND CARCINOGENIC RISK 
CALCULATIONS FOR THE 1607-Hl WASTE SITE 
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APPENDIXC 

CALCULATIONS 

Rev. 0 

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: 

1607-Hl Cleanup Verification 95% UCL Calculations, 0100H-CA-V0140, Rev. 0, Washington 
Closure Hanford, Richland, Washington. 

1607-Hl Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations, 
0100H-CA-V0141, Rev. 0, Washington Closure Hanford, Richland, Washington. 

1607-Hl Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater, 
0100H-CA-V0144, 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-H Field Remediation Job No. 14655 

Area: 100-H 

Discipline: Environmental *Calculation No: 0100H-CA-V0140 

Subject: 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

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 IZ] Preliminary D Superseded D Voided 0 

:;t,~~Yttf 1%1W:s:~~~tN,'.~~b~~}~:/? t?J-i~~iEifof;~;~ )}' ~h~~t.t>z~. }f?j~~vj~~1r;/·; fii<"1~~fqf;e~\t ~:'.~'.;/R~~ ji 
0 

Cover= 1 
Sheets= 25 

Attachments = 27 
Total= 53 't ~ s-~7.{, 

\ 

J. D. oglie 0 · E. Queen B. L~edder D. F. Oben}~~~ // 'I' 
~ :\41\)llOOj\J f0-:JJ1J o.l,,,f~ ~.1.0~ ,_ 

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 J. 0 . Skoglie /1. Date 05/16/1 1 Cale. No. 0100H-CA-V~010 Rev. No. O 
Project 100-H Field Remediation Job No. 14655 Checked T. E. Queen_, Date 05116/11 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 1 of 25 

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 

6 nonradionuclide analytes and calculate the relative percent difference (RPO) for primary-duplicate sample pairs for each 

7 contaminant of concern (COC) and contaminant of potentia l concern (COPC), as necessary. 

8 
9 Table of Contents: 

10 Sheets 1 to 4 - Calculation Sheet Summary 
11 Sheet 5 to 16 - Calculation Sheet Verification Data - Excavation and Overburden 
12 Sheet 17 to 23 - Ecology Software (MTCAStat) Results 
13 Sheet 24 & 25 - Calculation Sheet Split - Duplicate Analysis 
14 Attachment 1 - 1607-H1, Verification Sampling Results (27 sheets) 
15 
16 

Given/References: 
17 
18 1) Sample Results (Attachment 1 ). 

19 2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005b), DOE-RL (2001), and Ecology 
20 (1996). 
21 3) DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4, 
22 U.S. Department of Energy, Richland Operations Office, Richland, Washington. · . ''°""· 
23 4) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 5, U.S. Department 
24 of Energy, Richland Operations Office, Richland, Washington. 
25 5) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, 
26 Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
27 
28 

6) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, 

29 Olympia, Washington. 

30 7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 
31 Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of 
32 Ecology, Olympia, Washington. 
33 8) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC II), Publication #94-145, 

Washington State Department of Ecology, Olympia, Washington. 34 
35 9) 
36 

Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, 
Olympia, Washington, <https://fortress.wa.gov/ecy/clardCLARCHome.aspx>. 

37 10) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim Final, 
38 EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D.C. 
39 
40 11) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code. 

41 
42 Solution: 
43 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP 
44 (DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 
45 173-340-740(7)(e) 3-part test for nonradionuclides, and the RPO calculations for each COC/COPC. The hazard quotient and 
46 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification 
47 Package (RSVP). 
48 

~~ ~~~c~~~;~:~ !7:u~:~~~:n~ere performed on statistical data from soil verification samples (Attachment 1) from the 1607-H1 waste 

52 site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet 

53 functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP 

54 (DOE-RL 2009b) is documented by this calculation. Duplicate RPO results are used in evaluation of data quality within the RSVP 

55 for this site. 

56 
57 Methodology: 
58 The 1607-H1 waste site underwent statistical sampling at two decision units; excavation area and overburden area for verification 
59 sampling . One focused sample was also taken. 

Analytical results for all sampling locations are summarized in the tables provided on sheets 3 and 4. Further information of the 
sample data quality is presented in the data quality assessment section of the associated RSVP. 
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CALCULATION SHEET 

Originator J . D. Skoglie Rev. No. 0 

WashfoO,~ Clo•"ra Haofo,d h 
Project 100-H Field Re ediation 
Subject 1607-H1 Waste Site Cleanu 

Date 05/16/11 
Job No. 14655 

Verification 95% UCL Calculations 

Cale. No. 0100H-CA-V01 
Checked T. E. Queen Date 05/1 6/11 

Sheet No. 2 of 25 

1 Summary (continued) 
2 Methodology, continued: 
3 For nonradioactive analytes with si0% 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 by direct inspection of the sample results (Attachment 1 ), the maximum detected value for the data set (which 

7 
includes primary and duplicate samples} is used instead of the 95% UCL, and no further calculations are performed for those 

8 data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL 

9 was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in Ecology (2011} under 

1o WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment for Superfund 
11 (EPA 1989) recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron, 
12 magnesium, ·potassium, silicon , and sodium are not considered site COCs/COPCs and are also not included in these 
13 calculations. The 95% UCL values were not calculated for potassium-40, radium-226, radium-228, thorium-228, and thorium-
14 232 based on natural occurence at the Hanford Site. 
15 
16 All nonradionuclide data reported as being undetected are set to½ the detection limit value for calculation of the statistics 
17 
18 

(Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the 

19 data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done 

20 using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA}, 
21 half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged 
22 before being included in the 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 
28 software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP 
29 
30 

(DOE-RL 2009b} and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable 

31 quantitation limits within a data set}, substitutions for censored data are performed before software input and the resulting data 
32 set treated as uncensored. --~-~ 

33 
34 The WAC 173-340-740(7)(e} 3-part test is performed for nonradionuclide analytes only and determines if: 
35 1} the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
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 either the duplicate or split value for a given analyte are above 
:~ detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-
42 determined for each analytical method and is listed in Table 2-1 of the SAP (DOE-RL 2009a) for certain constituents. All other 

43 constituents will have their own pre-determined TDL's based on the laboratory and method used. Where direct evaluation of the 

44 attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of 
45 the RPO value was not performed. The RPO calculations use the following formula: 
46 
47 
48 
49 
50 

where, 

RPO=[ IM-Sj/((M+S)/2}]*100 

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

51 For quality assurance/quality control (QA/QC) duplicate RPO calculations, a value less than 30% indicates the data compare 
52 favorably. If the RPO is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the 
53 identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified 
54 
55 

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

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

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

58 applicable RSVP. 

59 
60 
61 
62 
63 
64 

. 65 
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Washin on Closure Hanfor CALCULATION SHEET 

Originator J. D. Sko lie Date 05/04/11 Cale. No. 0100H--CA-V0140 
Project 100-H Field Remediation Job No. 14655 Checked T. E. Queen 
Subject 1607-H1 Waste Site Cleanu Verification 95% UCL Calculations 

1 Summary (continued) 
2 Results: 

Rev. No. 0 
Date 05/04/11 

Sheet No. 3 of 25 

3 The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the shallow zone excavation; the 
4 overburden. the WAC H3-340-740(7Xe) 3-part test evaluation. and the RPD calculations, and are for use in risk analysis and the RSVP for this 
5 site. 
6 
7 

8 

R esu Its S ummary- E xcavatIon 

Analyte 
95% UCL Maximum 

Result Result 

Carbon-14 1.51 -
Cesium-137 0.030 -
Plutonium-238 0.073 -
Tritium 2.03 -
Uranium-233/234 0.649 -
Uranium-238 0.588 -
Antimony - 0.208 
Arsenic 9.95 -
Barium 81.5 -
Beryllium 0.226 -
Boron 3.38 -
Cadmium 0.127 -
Chromium 13.0 -
Cobalt 7.03 -
Copoer 15.0 -
Hexavalent chromium 0.12 -
Lead 32.3 -
Manganese 317 -
Mercury - 0.0967 

Molvbdenum 0.388 -
Nickel 11.9 -
Vanadium 50.5 -
Zinc 43.4 -
Fluoride 2.7 -
Nitrogen in nitrate and nitrite• 3.12 -
Sulfate 21.7 -
Aroclor-1254 0.0193 -
Aroclor-1260 - 0.0152 
ODE, 4,4'- - 0.00398 
DDT, 4,4'- - 0.00129 

Units 

oCUg 

pCi/g 
pCi/a 
pCi/g 
pCi/a 
pCi/g 
ma/ka 
mg/kg 
ma/kg 
mg/kg 
mn/lcn 
mg/kg 
ma/kn 
mg/kg 
ma/kg 
mg/kg 
ma/ka 
mg/kg 
ma/kg 
mg/kg 
mg/kg 
ma/kg 
mg/kg 

ma/kg 
mg/kg 
mg/kg 
mg/kg 
ma/kg 
ma/ka 
ma/lea 

R esu ts s ummary• 0 b d ver ur en 

Analyte 
95%UCL Maximum 

Units 
Result Result 

Carbon-14 1.52 - pCi/g 

Uranium-233/234 0.715 - pCi/g 
Uranium-238 0.697 - pCi/a 
Antimony - 0.42 mg/kg 
Arsenic 16.0 - ma/ka 
Barium 79.4 - mg/kg 
Bervllium 0.216 - mg/kg 
Boron 3.68 - mg/kg 
Cadmium 0.107 - mg/kg 
Chromium 12.2 - mglk!I 
Cobalt 6.25 - mg/kg 
Copper 14.3 - mQ/kg 
Hexavalent chromium 0.15 - ma/ka 
Lead 69.7 - mg/kg 
ManQanese 298 - ma/ka 
Mercury - 0.0175 ma/ka 
Molvbdenum 0.363 - mg/kg 
Nickel 11 .2 - mg/kg 
Selenium 1.2 mg/kg 
Vanadium 46.5 - mg/kg 
Zinc 39.2 - mg/kg 
Chloride - 10.5 mg/kg 
Fluoride 1.4 - mg/kg 

Nitrogen in nitrate and nitrite• 21 .0 - mg/kg 
Sulfate 57.2 - mg/kc:i 
BHC, beta - 0.00137 mc:i/kc:i 
Dieldrin - 0.00201 mc:i/kQ 
Benzo(b )fluoranthene - 0.0559 mg/kg 
Bis(2-ethy1hexvtlphthalate - 0.282 mg/kg 
Fluoranthene - 0.0711 ma/ka 

Rev. 0 

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 

Dieldrin - 0.00390 ma/ka Pyrene - 0.0957 mg/kg 
Benzo( a )anthracene - 0.0728 

11::1enzo{aJpyrene u.u67H 
Benzo(k)fluoranthene - 0.0548 

Bis(2-ethvlhexvt\ohthalate - 0.211 
Chrysene - 0.0783 
Di-n-butytphthalate - 0.253 
Fluoranthene - 0.171 

Phenanthrene - 0.153 
Pvrene - 0.233 
3-Part Test Evaluation: 
95% UCL or maximum• > 
Cleanup Limit? YES YES 
> 10% above Cleanup Limit? YES YES 
Anv sample > 2x Cleanup Limit? YES YES 

54 "The 95% UCL result or maximum value, depending on data 
55 censorship, 

ma/ka 
mum, 
mg/kg 

mQ/kQ 
malka 
ma/ka 
ma/ka 

ma/ka 
mn/lcn 

56 • Due to an excessive sample holding time exceedance for EPA . 
57 Method 300.0 (anions) nitrate and nitrite, the reported results are from 
58 EPA Method 353.2 (nitrogen in nitrite and nitrate). 

59 - = not applicable 
60 B = blank contamination (inorganic constituents) 
61 C = Sample was :SSX the blank concentration 
62 CVP = closeout verification package 
63 D = dilution 
64 DE = direct exposure 
65 GW = groundwater 
66 J = estimate 
67 MTCA = Model Toxics Control Act 
68 POL = practical quantitation limit 
69 Q = qualifier 

3-Part Test Evaluation: 

95% UCL or maximum• > 

Cleanup Limit? 
> 10% above Cleanup Limit? 
Any sample > 2x Cleanup Limit' 

ONQC = quality assurance/quality control 
RAG = remedial action goal 

YES 
YES 
YES 

RDR/RAWP = remedial design report/remedial 
action work plan 
RESRAD = RESidual RADioactivity (dose model) 
RPO = relative percent difference 
SAP = sampling and analysis plan 
TDL = target detection limit 
U = undetected 
UCL = upper confidence limit 
WAC= Washington Administrative Code 

Remaining Sites Verification Package for the 1607-H I Septic Tank and Associated Drain Field 
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NO 

YES 

C-6 



Attachment to Waste Site Reclassification Form 20 10-065 

Washington Closure Hanford CALCULATION SHEET 

Originator J . D. Sko lie Date 05/02/11 Cale. No. 0100H-CA-V0140 
Project 100-H Field Remediation Job No. 14655 Checked T. E. Queen ., 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

1 Summary (continued) 
2 Results: 

Rev. No. 0 -----
Date 05/02/11 

Sheet No. 4 of 25 ---- -

3 The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the shallow 
4 zone excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in risk 
4 analysis and the RSVP for this site. 
5 
6 Relative Percent Difference Results and QA/QC 

7 A I na1vsis 
7 

8 
9 

10 
10 
11 
12 
13 
13 
14 
15 
16 
16 
17 

18 

19 

19 

20 

Analyte 

Potassium-40 
Radium-226 
Aluminum 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Silicon 

Vanadium 

Zinc 

Nitrogen in nitrate and 
nitrite 
Sulfate 

Duplicate Analysis 

Excavation Overburden 
21 .6% 4.1% 
19.7% 1.4% 
4.4% 0.4% 
1.1% 0.4% 
6.5% 0.7% 
5.7% 2.4% 
2.8% 4.8% 
4.5% 3.7% 

1.0% 
10.2% 1.1% 
8.0% 2.3% 
4.6% 17.7% 

3.1 % 1.7% 

3.0% 0.2% 

9.2% 7.8% 

27.1% 5.2% 

21 8RPD listed where result produced, based on criteria. If 
22 RPD not required, no value is listed. The significance of 
22 the reported RPO values, including values greater than 
23 30%, is addressed in the data quality assessment 
24 section of the RSVP. 

Focused Samples 
Analyte Result Units 

Uranium-233/234 0.265 pCi/g 
Arsenic 1.30 mg/kci 
Barium 40.5 mg/kg 
Cadmium . 0.055 mg/kg 
Chromium 9.8 mq/kq 
Cobalt 4.8 mg/kg 
Coooer 13.4 mg/ka 
Lead 2.70 mq/kq 
Manganese 228 mg/kg 
Nickel 11 .2 mo/ka 
Vanadium 33.5 mg/kg 
Zinc 29.9 mg/kg 
Nitrate 0.84 mq/kg 
Nitrogen in nitrate and 

0.57 mg/kg 
nitrite 

Sulfate 3.0 mg/kg 

Remaining Sites Verification Package for the 1607-HJ Septic Tank and Associated Drain Field 

Rev. 0 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-H Field Reme on 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

1 1607-H1 Statistical Calculations 
2 Verification Data -Excavation 
3 
4 

5 

6 

7 

8 
9 

10 
11 

12 

13 
14 

15 
16 
17 

18 

Sample 
Area 

EXC-11 

Duplicate of 
J1B9C8 
EXC-1 

EXC-2 

EXC-3 

EXC-4 

EXC-5 
EXC-6 

EXC-7 

EXC-8 
EXC-9 

EXC-10 
EXC-1 2 

Sample Sample 
Number Date 

J1B9C8 7/12/1 0 

J189D0 7/1 2/10 

J1B9B8 7/8/10 

J1B9B9 7/8/1 0 

J1B9C0 7/8/10 

J1B9C1 7/8/10 

J1B9C2 7/8/10 

J1B9C3 7/8/1 0 

J1B9C4 7/9/10 

J1B9C5 7/12/1 0 

J1B9C6 7/12/1 0 

J1B9C7 7/12/10 

J1B9C9 7/12/10 

19 St f f IC a ,s ,ca f omputa ,on npu t D t aa 
20 
21 

22 

23 
24 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 

37 
38 
39 
40 
41 
42 
43 

Sample Sample Sample 
Area Number Date 

EXC-11 
J1B9C8/ 

7/12/10 
J1B9D0 

EXC-1 J1B9B8 7/8/1 0 

EXC-2 J1B9B9 7/8/1 0 

EXC-3 J1B9C0 7/8/10 

EXC-4 J1B9C1 7/8/1 0 
EXC-5 J1B9C2 7/8/10 
EXC-6 J1B9C3 7/8/10 
EXC-7 J1B9C4 7/9/10 
EXC-8 J1B9C5 7/12/1 0 
EXC-9 J1B9C6 7/12/10 

EXC-10 J1B9C7 7/1 2/10 
EXC-12 J1B9C9 7/12/1 0 

Statistical Comoutations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 

Z-statistic 
95% UCL on mean 

Maximum value 

Carbon-14 Ces ium-137 
pCi/a Q MDA pCi/g Q MDA 
1.12 0.784 0.038 u 0.038 

1.27 0.738 0.027 u 0.027 

1.49 0.661 0.028 u 0.028 

0.924 0.636 0.019 u 0.019 

1.18 0.655 0.044 u 0.044 

1.56 0 .665 0.019 u 0.019 

2.24 0.672 0.046 u 0.046 

1.52 0.695 0.061 u 0.061 

1.1 8 0.684 0.026 u 0.026 

1.40 0.765 0.026 u 0.026 

1.33 0.770 0.022 u 0.022 

1.15 0.754 0.024 u 0.024 
1.06 0.732 0.077 0.036 

Carbon-14 Cesium-137 
pCi/a pCi/c 

1.20 0.016 

1.49 0.014 
0.924 0.010 

1.18 0.022 

1.56 0.01 0 
2.24 0.023 
1.52 0.031 
1.18 0.013 
1.40 0.01 3 
1.33 0.011 
1.1 5 0.01 2 
1.06 0.077 

Carbon-14 Cesium-137 

Radionuclide data set. Use 
Radionuclide data set. 

nonparametric z-statistic. 
Use nonparametric z-

statistic. 

12 12 
0% 92% 
1.35 0.021 

0.340 0.019 
1.64 1.64 
1.51 0.030 
2.24 0.077 

Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 

Date 05/04/11 
Job No . 14655 

Plutonium-238 Tritium 

pCi/g Q MDA pCi/a Q MDA 

0.063 u 0.241 0.647 u 1.48 

0 u 0.365 0.302 u 1.41 

0 u 0.308 0 u 3.48 

0 u 0. 306 0.286 u 3.58 

0.337 0.319 1.73 u 3.28 

0.031 u 0.342 0.567 u- 3.55 

0 u 0.430 7.38 2.94 

0.031 u 0.299 1.97 u 3.17 

0.033 u 0.250 0 u 3.29 

0.038 u 0.291 0.659 u 1.44 

0.040 u 0.378 0.322 u 1.50 

0 u 0.278 1.57 1.46 

0.025 u 0.276 0.442 u 1.37 

Plutonium-238 Tri tium 
oCi/~ pCi/a 

0.032 0.475 

0 0 
0 0.286 

0.337 1.73 

0.031 0.567 
0 7.38 

0.031 1.97 
0.033 0 
0.038 0.659 
0.040 0.322 

0 1.57 
0.025 0.442 

Plutonium-238 Tritium 

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

12 12 
92% 83% 
0.029 1.07 
0.093 2.03 
1.64 1.64 

0.073 2.03 
0.337 7.38 

Cale. No. 0100H-CA-V0140 

Checked T. E. Queen ~ 

Uranim-233/234 Uranium-238 
pCi/a Q MDA oCi/a Q MDA 
0.773 0.237 0.588 0.237 

0.563 0.205 0.456 0.205 

0.375 0.119 0.453 0.119 
0.643 0.129 0.558 0.129 

0.518 0.137 0.500 0.137 

0.562 0.179 0.679 0.179 
0.353 0.142 0.31 6 0.142 
0.41 8 0.1 52 0.596 0.152 
0.654 0.1 56 0.511 0.156 
0.681 0. 174 0.590 0.174 
0.789 0.252 0.460 0.252 

0.757 0.232 0.696 0.232 
0.557 0.213 0.584 0.213 

Uranim-233/234 Uranium-238 
pCl/! pCl/a 

0.668 0.522 

0.375 0.453 
0.643 0.558 

0.51 8 0.500 

0.562 0.679 
0.353 0.316 
0.41 8 0.596 
0.654 0.511 
0.681 0.590 
0.789 0.460 
0.757 0.696 
0.557 0.584 

Uranim-233/234 Uranlum-238 

Radionuclide data set. 
Radionuclide data set. Use 

Use nonparametric z. 
nonparametric z-statistic. 

statistic. 

12 12 
0% 0% 

0.581 0.539 
0.144 0.104 
1.64 1.64 

0.649 0.588 
0.789 0.696 

Remaining Sites Verification Package for the 1607-HJ Septic Tank and Associated Drain Field 

Rev. No. 0 
Date 05/04/11 

Sheet No. 5 of 25 

Rev. 0 
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Washington Closure Hanford 
Originator J. D. Sko lie ( 

Project 100-H Field Remedi ' ,on 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

1 1607-H1 Statistical Calculations 
2 Verification Data -Excavation 
3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
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 

Sample Sample Sample 
Area Number Date 

EXC-11 J1B9C8 7/12/10 
Duplicate of 

J1B9DO 7/12/10 
J1B9C8 
EXC-1 J189B8 7/8/10 
EXC-2 J1B989 7/8/10 
EXC-3 J1B9C0 7/8/10 
EXC-4 J189C1 7/8/10 
EXC-5 J1B9C2 7/8/10 
EXC-6 J189C3 7/8/10 
EXC-7 J189C4 7/9/10 
EXC-8 J1B9C5 7/12/10 
EXC-9 J189C6 7/12/10 

EXC-10 J189C7 7/12/10 
EXC-12 J1B9C9 7/12/10 

Statistica IC omoutation lnout Data 
Sample Sample Sample 

Area Number Date 

EXC-11 
J1B9C8/ 

7/12/10 
J1B9D0 

EXC-1 J189B8 7/8/10 
EXC-2 J189B9 7/8/10 
EXC-3 J1B9C0 7/8/10 
EXC-4 J1B9C1 7/8/10 
EXC-5 J1B9C2 7/8/10 
EXC-6 J1B9C3 7/8/10 
EXC-7 J1B9C4 7/9/10 
EXC-8 J189C5 7/12/10 
EXC-9 J1B9C6 7/12/10 

EXC-10 J1B9C7 7/12/10 
EXC-12 J189C9 7/12/10 

Statistical 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 
(mg/kg] 

WAC 173-340 3-PART TEST 
95% UCL > Cleanup Limit? 

> 10% above Cleanup Limit? 
Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Arsenic Barium 
mq/kq Q PQL mq/kq Q PQL 
9.67 0.851 81 .3 0.425 

10.1 1.00 82.2 0.502 

7.22 0.884 91 .8 0.442 
5.47 0.957 71 .7 0.478 
5.84 0.656 49.2 0.328 
8.16 0.840 73.1 0.420 
10.6 0.881 73.0 0.441 
5.91 0.728 65.3 0.364 
9.14 0.690 68.3 0.344 
3.56 0.796 63.3 0.398 
6.61 0.740 92.3 0.370 
15.3 0.652 65.6 0.326 
7.03 0.851 88.5 0.425 

Arsenic Barium 
mg/k~ mg/k 

9.89 81 .8 

7.22 91 .8 
5.47 71 .7 
5.84 49.2 
8.16 73.1 
10.6 73.0 
5.91 65.3 
9.14 68.3 
3.56 63.3 
6.61 92.3 
15.3 65.6 
7.03 88.5 

Arsenic Barium 

Large data set (n 2:10), use Large data set (n 2:10), 
MTCAStat lognormal use MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 
7.89 73.7 
3.07 12.9 
9.95 81 .5 
15.3 92.3 

DE, GW & 
20 River 200 GW Protection 

Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3- Because all values are 
part test criteria when below background (132 
compared to the most mg/kg) the WAC 173-340 

stringent RAG. 3-part test is not required. 

Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 

Date 09/23/10 
Job No. _1_46_5_5 ___ _ 

Bervllium 
mq/kq Q PQL 
0.249 0.170 

0.244 0.201 

0.279 0.177 
0.282 0.191 
0.167 0.131 
0.265 0:168 
0.270 0.176 
0.240 0.146 
0.235 0.137 
0.230 0.159 
0.290 0.148 
0.220 0.130 
0.272 0.170 

Beryllium 
mg/kg 

0.247 

0.279 
0.282 
0.167 
0.265 
0.270 
0.240 
0.235 
0.230 
0.290 
0.220 
0.272 

Bervllium 
Large data set (n 2:10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
0% 

0.250 
0.0345 
0.226 
0.290 

GW & River 
1.51 

Protection 

NA 
NA 
NA 

Because all values are 
below background (1 .51 

mg/kg) the WAC 173-340 
3-part test is not required. 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen~ 

Boron Cadmium 
mq/kq Q PQL mg/kg Q PQL 
3.79 1.70 0.114 B 0.213 

3.85 2.01 0.125 B 0.251 

3.65 1.77 0.128 B 0.221 
2.43 1.91 0.134 B 0.239 
1.06 B 1.31 0.112 B 0.164 
1.41 B 1.68 0.128 B 0.210 
2.48 1.76 0.125 B 0.220 
1.88 1.46 0.115 B 0.182 
1.19 B 1.37 0.127 B 0.172 
2.36 1.59 0.114 B 0.199 
3.30 1.48 0.122 B 0.185 
1.70 1.30 0.0949 B 0.163 
4.42 1.70 0.134 B 0.213 

Boron Cadmium 
mg/kg mg/ki 

3.82 0.120 

3.65 0.128 
2.43 0.134 
1.06 0.112 
1.41 0.128 
2.48 0.125 
1.88 0.115 
1.19 0.127 
2.36 0.114 
3.30 0.122 
1.70 0.0949 
4.42 0.134 

Boron Cadmium 

Large data set (n 2:10). use Large data set (n 2:10), 
MTCAStat lognormal use MTCAStat normal 

distribution. distribution .. 

12 12 
0% 0% 
2.48 0.121 
1.10 0.0110 
3.38 0.127 
4.42 0.134 

GW &River 
320 GW Protection 0.81 

Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3- Because all values are 
part test criteria when below background (0.81 
compared to the most mg/kg) the WAC 173-340 

stringent RAG. 3-part test is not required. 

Rev. No. 0 
Date ----=-09""1"'2""31'"'1-=o--

Sheet No. __ 6;;....;;..of'-'2c.;5'--_ 

Chromium 
ma/ka Q PQL 
12.7 0.851 

12.0 1.00 

12.9 0.884 
13.2 0.957 
10.0 0.656 
12.9 0.840 
12.7 0.881 
11 .7 0.728 
12.9 0.690 
13.7 0.796 
13.4 0.740 
11 .5 0.652 
13.1 0 .851 

Chromium 
mg/kg 

12.4 

12.9 
13.2 
10.0 
12.9 
12.7 
11 .7 
12.9 
13.7 
13.4 
11 .5 
13.1 

Chromium 
Large data set (n 2:10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
0% 
12.5 
1.02 
13.0 
13.7 

GW & River 
18.5 

Protection 

NA 
NA 
NA 

Because all values are 
below background (18.5 

mg/kg) the WAC 173-340 3 
part test is not required. 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field 

Rev. 0 

Cobalt Copper 
ma/ka Q PQL mg/ka Q PQL 
6.58 2.55 14.7 1.70 

6.24 3.01 14.3 2.01 

7.03 2.65 14.6 1.77 
7.29 2.87 14.5 1.91 
5.29 1.97 13.4 1.31 
7.54 2.52 15.8 1.68 
6.82 2.64 14.5 1.76 
6.50 2.18 13.9 1.46 
6.64 2.06 16.6 1.37 
6.67 2.39 15.6 1.59 
7.23 2.22 12.9 1.48 
5.94 1.95 13.4 1.30 
7.11 2.55 13.8 1.70 

Cobalt Copper 
mg/k~ mgik!I 

6.41 14.5 

7.03 14.6 
7.29 14.5 
5.29 13.4 
7.54 15.8 
6.82 14.5 
6.50 13.9 
6.64 16.6 
6.67 15.6 
7.23 12.9 
5.94 13.4 
7.11 13.8 

Cobalt Copper 

Large data set (n 2:10), use Large data set (n 2:10), 
MTCAStat normal use MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 
6.71 14.5 

0.627 1.09 
7.03 15.0 
7.54 16.6 

River 
15.7 GW Protection 22.0 

Protection 

NA NA 
NA NA 
NA NA 

Because all values are Because all values are 
below background (15.7 below background (22.0 

mg/kg) the WAC 173-340 3 mg/kg) the WAC 173-340 
part test is not required. 3-part test is not required. 
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Wa.h/ogJoo Clo,offl Haofonl ~ 
Originator J. D. Skoglie 

Project 100-H Field Remediation 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

1 1607-H1 Statistical Calculations 
2 Verification Data Excavation . 

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 

Sample Sample Sample 

Area Number Date 
EXC-11 J1B9C8 7/12/10 

Duplicate of 
J1B9DO 7/12/10 

J1B9C8 
EXC-1 J1B9B8 7/8/10 
EXC-2 J1B9B9 7/8/10 
EXC-3 J1B9C0 7/8/10 
EXC-4 J1B9C1 7/8/10 
EXC-5 J1B9C2 7/8/10 
EXC-6 J1B9C3 7/8/10 
EXC-7 J1B9C4 7/9/10 
EXC-8 J1B9C5 7/12/10 
EXC-9 J1B9C6 7/12/10 

EXC-10 J1B9C7 7/12/10 
EXC-12 J1B9C9 7/12/10 

Statistical Computation Input Data 

Sample Sample Sample 
Area Number Date 

EXC-11 
J189C8/ 

7/12/10 
J1B9DO 

EXC-1 J189B8 7/8/10 
EXC-2 J1B9B9 7/8/10 
EXC-3 J189C0 7/8/10 
EXC-4 J1B9C1 7/8/10 
EXC-5 J1B9C2 7/8/10 
EXC-6 J1B9C3 7/8/10 
EXC-7 J1B9C4 7/9/10 
EXC-8 J1B9C5 7/12/10 
EXC-9 J1B9C6 7/12/10 

EXC-10 J1B9C7 7/12/10 · 
EXC-12 J1B9C9 7/12/10 

Statistical Comoutatlons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 

95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit fo1 
nonradlonucllde and RAG type 

(ma/ka' 
WAC 173-340 3-PART TEST 

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Hexavalent chromium Lead 

ma/ka Q PQL ma/ka Q PQL 
0.20 u 0.20 24.0 0.851 

0.20 u 0.20 24.4 1.00 

0.11 B 0.20 21.6 0.884 
0.14 B 0.20 12.4 0.957 
0.15 B 0.20 10.7 0.656 
0.09 B 0.20 18.8 0.840 
0.12 B 0.20 34.9 0.881 
0.20 u 0.20 19.2 0.728 
0.12 B 0.20 29.5 0.690 
0.20 u 0.20 5.98 0.796 
0.20 u 0.20 5.96 0.740 
0.20 u 0.20 31.7 0.652 
0.20 u 0.20 27.8 0.851 

Hexavalent chromium Lead 
ma/kc ma/k 

0.10 24.2 

0.11 21 .6 
0.14 12.4 
0.15 10.7 
0.09 18.8 
0.12 34.9 
0.10 19.2 
0.12 29.5 
0.10 5.98 
0.10 5.96 
0.10 31 .7 
0.10 27.8 

Hexavalent chromium Lead 
Large data set (n 2:10), 

Large data set (n 2:10), 
lognonmal and nonmal 

use MTCAStat lognonmal 
distribution rejected, use 

z-statistic. 
distribution. 

12 12 
50% 0% 
0.11 20.2 

·0.02 9.86 

0.12 32.3 

0.15 34.9 

River GW &River 
2 

Protection 
10.2 

Protection 

NO YES 
NO YES 
NO YES 

A detailed assessment will 
The data set meets the 3-

be perfonmed. The data 
part test criteria when 

set meets the 3-part test 
compared to the most 

criteria when compared to 
stringent RAG. 

the direct exposure RAG. 

Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 

Date 09/23/10 
Job No . ...;1....;4.;:;.65;;;.;5;;._ __ _ 

Manganese 

ma/kn Q PQL 
287 0.851 

265 1.00 

312 0.884 
320 0.957 
221 0.656 
341 0.840 
306 0.881 
282 0.728 
307 0.690 
280 0.796 
340 0.740 
263 0.652 
315 0.851 

Manganese 
ma/ka 

276 

312 
320 
221 
341 
306 
282 
307 
280 
340 
263 
315 

Manaanese 

Large data set (n 2:10), 
use MTCAStat lognonmal 

distribution. 

12 
0% 
297 
34.3 

317 

341 

GW & River 
512 

Protection 

NA 
NA 
NA 

Because all values are 
below background (512 

mg/kg) the WAC 173-340 
3-part test is not required. 

Cale. No. 0100H-CA-V0140 

Checked T. E. Queen s~ 
Molybdenum Nickel 

ma/ka Q POL ma/ka Q PQL 
0.260 B 0.851 12.0 2.13 

0.323 B 1.00 11 .2 2.51 

0.393 B 0.884 11 .7 2.21 
0.447 B 0.957 12.0 2.39 
0.361 B 0.656 8.84 1.64 
0.415 B 0.840 11 .5 2.10 
0.421 B 0.881 11 .1 2.20 
0.386 B 0.728 11 .8 1.82 
0.347 B 0.690 11 .2 1.72 
0.277 B 0.796 12.4 1.99 
0.293 B 0.740 12.1 1.85 
0.245 B 0.652 11 .1 1.63 
0.284 B 0.851 11 .8 2.13 

Molybdenum Nickel 
ma/ka ma/ki 

0.292 11.6 

0.393 11 .7 
0.447 12.0 
0.361 8.8 
0.415 11 .5 
0.421 11 .1 
0.386 11 .8 
0.347 11 .2 
0.277 12.4 
0.293 12.1 
0.245 11 .1 
0.284 11 .8 

Molybdenum Nickel 

Large data set (n 2:10), use 
Large data set (n 2:10), 

MTCAStat lognonmal 
lognonmal and nonmal 

distribution rejected, use 
distribution. 

z-statistic. 

12 12 
0% 0% 

0.347 11.4 
0.0669 0.91 

0.388 11 .9 

0.447 12.4 

8.0 GW Protection 19.1 GW Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3- Because all values are 
part test criteria when below background (19.1 
compared to the most mg/kg) the WAC 173-340 

stringent RAG. 3-part test is not required. 

Rev. No. -'o _____ _ 
Date 09/23/10 

Sheet No. _7_o°"f-"2"'5 ___ _ 

Vanadium 

ma/ka Q PQL 
46.1 0.851 

44.7 1.00 

52.1 0.884 
53.6 0.957 · 
46.5 0.656 
52.3 0.840 
51 .1 0.881 
47.8 0.728 
44.5 0.687 
48.1 0.796 
49.0 0.740 
43.0 0.652 
50.9 0.851 

Vanadium 
ma/ka 

45.4 

52.1 
53.6 
46.5 
52.3 
51 .1 
47.8 
44.5 
48.1 
49.0 
43.0 
50.9 

Vanadium 

Large data set (n 2:10), use 
MTCAStat lognormal 

distribution. 

12 
0% 
48.7 
3.39 

50.5 

53.6 

85.1 GW Protection 

NA 
NA 
NA 

Because all values are 
below background (85.1 

mg/kg) the WAC 173-340 3 
part test is not required. 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field 

Rev. 0 

Zinc Aroclor-1254 

ma/ka Q PQL mo/ka Q PQL 
40.5 2.55 0.00701 J 0.0132 

39.3 3.01 0.00998 J 0.0131 

41 .1 2.65 0.0131 u 0.0131 
42.3 2.87 0.0133 u 0.0133 
46.8 1.97 0.0385 0.0128 
45.7 2.52 0.0238 0.0310 
41 .0 2.64 0.0134 u 0.0134 
42.6 2.18 0.0201 0.0132 
42.1 2.06 0.0301 0.0129 
36.2 2.39 0.0133 u 0.0133 
41.6 2.22 0.0130 u 0.0130 
39.0 1.95 0.0131 u 0.0131 
43.6 2.55 0.0132 u 0.0132 

Zinc Aroclor-1254 
ma/kc ma/k 

39.9 0.00850 

41.1 0.00655 
42.3 0.00665 
46.8 0.0385 
45.7 0.0238 
41.0 0.00670 
42.6 0.0201 
42.1 0.0301 
36.2 0.00665 
41.6 0.00650 
39.0 0.00655 
43.6 0.00660 

Zinc Aroclor-1254 

Large data set (n 2:10), use 
Large data set (n 2:10), 

MTCAStat lognonmal 
lognormal and nonmal 

distribution rejected, use 
distribution. 

z-statistic. 

12 12 
0% 58% 
41 .8 0.0139 
2.83 0.0113 

43.4 0.0193 

46.8 0.0385 

River GW & River 
67.8 0.017 

Protection Protection 

NA YES 
NA YES 
NA YES 

A detailed assessment 
Because all values are will be performed. The 

below background (67.8 data set meets the 3-part 
mg/kg) the WAC 173-340 3 test criteria when 

part test is not required . compared to the direct 
exposure RAG. 
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Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 

Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-H Field Remedi n 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

Date 09/23/10 
Job No. _1:...46=55::.,_ __ _ 

1 1607-H1 Statlstlcal Calculations 
2 Verification Data -Excavation 

_ 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 

Sample Sample Sample Fluoride 
Nitrogen in nitrate anci 

Sulfate _: .. _: ..... 
Area Number Date mn/ka a POL mn/kn a POL mn/kn 0 POL 

EXC-11 J1B9C8 7/12/10 1.9 B 2.2 5.22 0.18 36.9 2.2 
Duplicate of 

J1B900 7/12/10 1.3 B 2.2 4.76 0.18 28.1 2.2 
J1B9C8 
EXC-1 J1B9B8 7/8/10 1.2 B 2.3 1.42 0.18 4.7 2.3 

EXC-2 J1B9B9 7/8/10 7.2 2.5 0.60 0.20 4.6 2.5 

EXC-3 J1B9C0 7/8/10 1.0 B 2.6 3.69 0.20 16.6 2.6 
EXC-4 J1B9C1 7/8/10 1.6 B 2.3 0.84 0.19 5.7 2.3 
EXC-5 J1B9C2 7/8/10 1.6 B 2.3 0.82 0.19 7.0 2.3 
EXC-6 J1B9C3 7/8/10 0.8 B 2.2 3.42 0.18 7.6 2.2 
EXC-7 J1B9C4 7/9/10 1.7 B 2.3 0.99 0.18 27.1 2.3 
EXC-8 J1B9CS 7/12/10 1.0 B 2.3 0.45 0.18 3.5 2.3 
EXC-9 J1B9C6 7/12/10 1.2 B 2.3 0.95 0.18 6.6 2.3 
EXC-10 J1B9C7 7/12/10 1.6 B 2.5 1.73 0.20 18.3 2.5 
EXC-12 J1B9C9 7/12/10 1.7 B 2.1 1.16 0.17 13.4 2.1 

Statistical Comcutation lnout Data 

Sample Sample 
Nitrogen in nitrate and 

Sample Fluoride nitrite• Sulfate 
Area Number Date ma/kc ma/kJ ma/ka 

EXC-11 
J1B9C8/ 

7/12/10 1.6 4.99 32.5 
J1B900 

EXC-1 J1B9B8 7/8/10 1.2 1.42 4.7 
EXC-2 J1B9B9 7/8/10 7.2 0.60 4.6 
EXC-3 J1B9C0 7/8/10 1.0 3.69 16.6 
EXC-4 J189C1 7/8/10 1.6 0.84 5.7 
EXC-5 J1B9C2 7/8/10 1.6 0.82 7.0 
EXC-6 J1B9C3 7/8/10 0.8 3.42 7.6 
EXC-7 J1B9C4 7/9/10 1.7 0.99 27.1 
EXC-8 J1B9CS 7/12/10 1.0 0.45 3.5 
EXC-9 J1B9C6 7/12/10 1.2 0.95 6.6 

EXC-10 J1B9C7 7/12/10 1.6 1.73 18.3 
EXC-12 J189C9 7/12/10 1.7 1.16 13.4 

Statistical Comoutations 
Nitrogen m nitrate ana 

Fluoride 
_,._,._. 

Sulfate 
Large data set (n 2:10), 

Large data set (n 2:10), Large data set (n 2:10), 
lognormal and normal 

95% UCL based on 
distribution rejected, use 

use MTCAStat lognormal use MTCAStat lognormal 

z-statistic. 
distribution. distribution. 

N 12 12 12 
% < Detection limit 0% 0% 0% 

Mean 1.9 1.76 12.3 
Standard deviation 1.7 1.46 9.6 
95% UCL on mean 2.7 3.12 21 .7 

Maximum value 7.2 5.22 36.9 

Most Stringent Cleanup Limit fo, GW GW 
nonradlonuclide and RAG type 96 Protection 

1000 
Protection 

25000 GW Protection 

lma/ka' 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? NO NA NA 
> 10% above Cleanup Limit? NO NA NA 

Anv sample > 2X Cleanup Limit? NO NA NA 

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

WAC 173-340 Compliance? 
part test criteria when below background (11 .8 below background (237 
compared to the most mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 

stringent RAG. 3-part test is not required. 3-part test is not required. 

• Due to a sample holding time exceedance, non-detected Method 300.0 rntnte data were reJected; and all detected Method 
300.0 nitrate and nitrite data are considered estimated. It was anticipated that the hold time requirement for IC anions 
(Method 300.0) would not be met; therefore EPA Method 353.2 was also requested. Data from EPA Method 353.2 was 
used to calculate the 95% UCL. Method 353.2 nitrogen results are assumed to exist entirely as nitrate based on the 
environmental fate of nitrite. 

Remaining Sites Verification Package for the 1607-H I Septic Tank and Associated Drain Field 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen ~ 

Rev. No. __ __,0::,_ __ 

Date 09/23/10 
Sheet No. --. .-8=of..:;2'"5-=--

Rev.0 
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Washington -Closure Hanford o,,,,. ... J . o .• ..,,,. ~ 
Project 100-H Field Remediation 

Attachment to Waste Site Reclassification Form 2010-065 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 09/27 /1 0 
Job No. 14655 

Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 
1 1607-H1 Maximum Calculations 
2 Verification Data -Excavation 
3 
4 
5 

6 

7 

8 

9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 S 
20 
21 
22 

23 

24 
25 
26 

27 

28 

Sample Sample Sample 
Area Number Date 

EXC-11 J1B9C8 7/12/10 
Duplicate of 

J1B9DO 7/12/10 
J1B9C8 
EXC-1 J1B9B8 7/8/10 
EXC-2 J1B9B9 7/8/10 
EXC-3 J1B9C0 7/8/10 
EXC-4 J1B9C1 7/8/10 
EXC-5 J1B9C2 7/8/10 
EXC-6 J1B9C3 7/8/10 
EXC-7 J1B9C4 7/9/10 
EXC-8 J1B9C5 7/12/10 
EXC-9 J1B9C6 7/12/10 

EXC-10 J1B9C7 7/12/10 
EXC-12 J1B9C9 7/12/10 

tatistlca IC omputat ons 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit fo, 
nonradlonuclide and RAG type 

(mq/kq} unless otherwise noted 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Antimony Mercury 
mq/kq Q PQL mg/kg Q PQL 
0.851 u 0.851 0.0162 B 0.0258 

1.00 u 1.00 0.00949 B 0.0244 

0.884 u 0.884 0.0283 u 0.0283 

0.957 u 0.957 0.0277 u 0.0277 

0.656 u 0.656 0.0268 0.0263 
0.840 u 0.840 0.0252 u 0.0252 

0.881 u 0.881 0.0232 u 0.0232 
0.728 u 0.728 0.0258 u 0.0258 
0.208 B 0.690 0.0967 0.0274 
0.796 u 0.796 0.0258 u 0.0258 
0.740 u 0.740 0.0226 u 0.0226 
0.652 u 0.652 0.0238 u 0.0238 
0.851 u 0.851 0.0266 u 0.0266 

Antlmonv Mercury 
92% I I 75% I I 

0.208 I I 0.0967 I I 

5 GW & River 0.33 GW &River 
Protection Protection 

NA NA 

NA NA 
NA NA 

Because all values are below Because all values are below 
background (5.0 mg/kg) the 3- background (0.33 mg/kg) the 

part test is not required. · 3-part test is not required. 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field 

Aroclor-1260 DOE, 4,4'- DDT, 4,4'-
mg/ka Q PQL ma/ka Q PQL ma/ka Q PQL 
0.0132 u 0.0132 0.00132 UD 0.00132 0.00132 UD 0.00132 

0.0130 J 0.0131 0.00132 UD 0.00132 0.00132 UD 0.00132 

0.0131 u 0.0131 0.00131 UD 0.00131 0.00131 · UD 0.00131 
0.0133 u 0.0133 0.00134 UD 0.00134 0.00134 UD 0.00134 
0.0152 0.0128 0.00128 UD 0.00128 0.00128 UD 0.00128 
0.00895 J 0.0131 0.00131 UD 0.00131 0.00131 UD 0.00131 
0.0134 u 0.0134 0.00134 UD 0.00134 0.00134 UD 0.00134 
0.00884 J 0.0132 0.00132 UD 0.00132 0.00132 UD 0.00132 
0.0148 0.0129 0.00398 JD 0.00129 0.00129 JD 0.00129 
0.0133 u 0.0133 0.00133 UD 0.00133 0.00133 UD 0.00133 
0.0130 u 0.0130 0.00130 UD 0.00130 0.00130 UD 0.00130 
0.0131 u 0.0131 0.00131 UD 0.00131 0.00131 UD 0.00131 
0.0132 u 0.0132 0.00132 UD 0.00132 0.00132 UD 0.00132 

Aroclor-1260 DDE,4,4'- DDT, 4,4'-
58% I I 92% I I 92% I I 

0.0152 I I 0.00398 I I 0.001 29 I I 

0.017 GW & River 0.0033 0.0033 

Protection River Protection River Protection 

NO YES NO 

NO NO NO 
NO NO NO 

The data set meets the 3-
A detailed assessment will be 

The data set meets the 3-
part test criteria when 

performed. The data set 
part test criteria when 

compared to the most 
meets the 3-part test criteria 

compared to the most 
stringent RAG. 

when compared to the direct 
stringent RAG. 

exposure RAG. 

Cale. No. 0100H-CA-V0140 

Checked~ 

Dieldrin Benzo(a Janthracene 
mg/ka Q PQL m<1/k<1 Q PQL 

0.00132 UD 0.00132 0.331 u 0.331 

0.00132 UD 0.00132 0.331 u 0.331 

0.00131 UD 0.00131 0.332 u 0.332 
0.00134 UD 0.00134 0.335 u 0.335. 
0.00128 UD 0.00128 0.338 u 0.338 
0.00131 UD 0.00131 0.332 u 0.332 
0.00134 UD 0.00134 0.0728 J 0.0728 
0.00132 UD 0.00132 0.332 u 0.332 
0.00129 UD 0.00129 0.331 u 0.331 
0.00133 UD 0.00133 0.331 u 0.331 
0.00390 JD 0.00130 0.332 u 0.332 
0.00131 UD 0.00131 0.331 u 0.331 
0.00132 UD 0.00132 0.331 u 0.331 

Dieldrln Benzo(a)anthracene 
92% I I 92% I I 

0.00390 I I 0.0728 I I 

0.0033 GWand River 0.015 GWand River 
Protection Protection 

YES YES 

NO YES 
NO YES 

A detailed assessment will be A detailed assessment will be 
performed. The data set performed. The data set 

meets the 3-part test criteria meets the 3-part test criteria 
when compared to the direct when compared to the direct 

exposure RAG. exposure RAG. 

Rev. No. 0 
Date 09/27/10 

Sheet No. 9 of 25 

Benzo(alpvrene 
m<1/kq Q PQL 
0.331 u 0.331 

0.331 u 0.331 

0.332 u 0.332 
0.335 u 0.335 
0.338 u 0.338 
0.332 u 0.332 
0.0678 J 0.0678 
0.332 u 0.332 
0.331 u 0.331 
0.331 u 0.331 
0.332 u 0.332 
0.331 u 0.331 
0.331 u 0.331 

Benzo(a}pyrene 
92% I I 

0.0678 I I 

0.015 GW and River 
Protection 

YES 

YES 
YES 

A detailed assessment will 
be performed. The data set 
meets the 3-part test criteria 
when compared to the direct 

exposure RAG. 

Rev. 0 

Benzo(k)fluoranthene 
mq/ka Q. PQL 
0.331 u 0.331 

0.331 u 0.331 

0.332 u 0.332 

0.335 u 0.335 
0.338 u 0.338 

0.332 u 0.332 
0.0548 J 0.0548 
0.332 u 0.332 
0.331 u 0.331 
0.331 u 0.331 
0.332 u 0.332 

0.331 u 0.331 
0.331 u 0.331 

Benzo(klfluoranthene 
92% I I 

0.0548 I I 

0.015 GW and River 
Protection 

YES 

YES 
YES 

A detailed assessment will be 
performed. The data set 

meets the 3-part test criteria 
when compared to the direct 

exposure RAG. 
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Washington Closure Hanford 

1 1607-H1 Maximum Calculatlons 
2 Verification Data -Excavation 
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 

Sample Sample Sample 
Area Number Date 

EXC-11 J189C8 7/12/10 
Duplicate of 

J1B9D0 7/12/10 
J189C8 
EXC-1 J18988 7/8/10 

EXC-2 J1B989 7/8/10 

EXC-3 J1B9CO 7/8/10 

EXC-4 J1B9C1 7/8/10 

EXC-5 J189C2 7/8/10 

EXC-6 J189C3 7/8/10 
EXC-7 J189C4 7/9/10 

EXC-8 J189C5 7/12/10 

EXC-9 J1B9C6 7/12/10 
EXC-10 J189C7 7/12/10 
EXC-12 J189C9 7/12/10 

Statistical Comoutations 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) unless otherwise noted 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 
Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Attachment to Waste Site Reclassification Form 2010-065 

~ Originator J. D. Skoglie 
Project 100-H Field Reme'aiation 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 09/27 /1 O 
Job No. 14655 

Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

Bis(2-ethylhexyl)phthalate Chrvsene Dl-n-butylphthalate Fluoranthene Phenanthrene 
mq/kq Q PQL mq/kq Q PQL mq/kq Q PQL ma/ka Q PQL · ma/ka Q PQL 
0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 

0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 

0.211 J 0.232 0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 
0.335 u 0.335 0.335 u 0.335 0.335 u 0.335 0.335 u 0.335 0.335 u 0.335 
0.338 u 0.338 0.338 u 0.338 0.338 u 0.338 0.338 u 0.338 0.338 u 0.338 
0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 
0.332 u 0.332 0.0783 J 0.0783 0.332 u 0.332 0.171 J 0.171 0.153 J 0.153 
0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 
0.331 u 0.331 0.331 u 0.331 0.253 J 0.253 0.331 u 0.331 0.331 u 0.331 
0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 
0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 
0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 
0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 

Bis(2-ethvlhexvllohthalate Chrvsene Dl-n-butvlohthalate Fluoranthene Phenanthrene 
92% I I 92% I I 92%- I I 92% I I 92% I I 

0.211 I I 0.0783 I I 0.253 I I 0.171 I I 0.153 I I 

0.36 0.1 160 18.0 240 

River Protection River Protection GW Protection River Protection GW Protection 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

The data set meets the 3-part The data set meets the 3-part 
The data set meets the 3-

The data set meets the 3-part 
The data set meets the 3-

test criteria when compared to test criteria when compared to 
part test criteria when 

test criteria when compared to 
part test criteria when 

the most stringent RAG. the most stringent RAG. 
compared to the most 

the most stringent RAG. 
compared to the most 

stringent RAG. stringent RAG. 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field 

mg/ka 
0.331 

0.331 

0.332 

0.335 
0.338 

0.332 
0.233 
0.332 

0.331 
0.331 
0.332 

0.331 
0.331 

92% 
0.233 

48 

Pvrene 
Q 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 

Pvrene 
I I 
I I 

Calc.No.~/\J.J 
Checked~ 

PQL 
0.331 

0.331 

0.332 

0.335 
0.338 

0.332 
0.233 

0.332 
0.331 
0.331 

0.332 

0.331 
0.331 

GW & River 
Protection 

NO 
NO 
NO 

The data set meets the 3-
part test criteria when 
compared to the most 

stringent RAG . 

Rev. No. 0 
Date 09/27/10 

Sheet No. 1 O of 25 

Rev. 0 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-H Field Remediation 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

1 1607-H1 Statistical Calculations 
2 Verification Data -Overburden 
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 

Sample Sample Sample 
Area Number Date 

08-3 J189O4 717/10 

Duplicate of 
J189F4 717/10 

J1B9D4 
OB-1 J1B9D2 717/10 
0 8-2 J1B9D3 717/10 
OB-4 J1B9D5 7/7/10 
OB-5 J1B9D6 717/10 
08-6 J189D7 717/10 
08-7 J1B9D8 7/8/1 0 
08-8 J1B9D9 7/8/10 
08-9 J1B9FO 7/8/1 0 
OB-10 J1B9F1 7/8/10 
08-11 J189F2 7/8/10 
08-12 J1B9F3 7/8/10 

Statistical Computation lnout Data 
Sample Sample Sample 

Area Number Date 

08-3 
J189D4/ 

7/7/10 
J189F4 

08-1 J1B9D2 7/7/10 
OB-2 J1B9D3 7/7/10 
08-4 J1B9O5 7/7/10 
OB-5 J1B9D6 7/7/10 
OB-6 J1B9D7 717/10 
OB-7 J1B9D8 7/8/10 
08-8 J1B9D9 7/8/10 
08-9 J1B9FO 7/8/10 
08-10 J1B9F1 7/8/10 
08-11 J189F2 7/8/10 
08-12 J189F3 7/8/10 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 

Z-statistic 
95% UCL on mean 

Maximum value 

Carbon-14 Uranium-233/234 
pCi/q Q MDA pCi/q Q MDA 

1.25 J 0.728 0.685 0.187 

0.914 J 0.765 0.795 0.174 

1.25 J 0.695 0.745 0.173 
1.25 J 0.704 0.823 0.150 
1.29 J 0.712 0.697 0.137 

0.222 UJ 0.772 0.370 0.167 
0.930 J 0.734 0.607 0.145 
1.74 0.693 0.469 0.128 
1.93 0.688 0.783 0.130 
1.77 0.639 0.612 0.180 
1.47 0.631 0.597 0.158 
1.39 0.632 0.835 0.355 
1.34 0.672 0.304 0.198 

Carbon-14 Uranium-233/234 
pCi/~ pCi/~ 

1.08 0.740 

1.25 0.745 
1.25 0.823 
1.29 0.697 

0.222 0.370 
0.930 0.607 
1.74 0.469 
1.93 0.783 
1.77 0.612 
1.47 0.597 
1.39 0.835 
1.34 0.304 

Carbon-14 Uranium-233/234 

Radionuclide data set. Use 
Radionuclide data set. 

nonparametric z-statistic. 
Use nonparametric z-

statistic. 

12 12 
8% 0% 
1.31 0.632 
0.447 0.1 74 
1.64 1.64 
1.52 0.715 
1.93 0.835 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field 

Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 

Uranium-238 
pCi/g Q MDA 
0.709 0.187 

0.613 0.174 

0.632 0.173 
0.607 0.150 
1.02 0.137 

0.545 0.167 
0.702 0.145 
0.519 0.128 
0.579 0.130 
0.259 0.180 
0.638 0.158 
0.742 0.355 
0.394 0.137 

Uranium-238 
oCi/1 

0.66 

0.632 
0.607 
1.02 

0.545 
0.702 
0.519 
0.579 
0.259 
0.638 
0.742 
0.394 

Uranium-238 

Radionuclide data set. Use 
nonparametric z-statistic. 

12 
0% 

0.608 
0.186 
1.64 

0.697 
1.02 

Date 04/26/11 
Job No. 14655 

Cale. No. 0100H-CA-V0140 
Checked T. E. Quee~ 

Rev. No. 0 
Date 04/26/11 

Sheet No. 11 of 25 

Rev.0 

C-15 



Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-H Field Remed· tion 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

1 1607-H1 Statistical Calculations 
2 Verification Data -Overburden 
3 
4 
5 

Sample 
Area 

08-3° 

Sample Sample 
Number Date 
J1FXV8 3/23/11 

6 

7 
8 
9 

Duplicate of 
J1FXW1 3/23/11 

J1FXV8" 
08-1 J189O2 7/7/10 
08-2° J1FXV7 3/23/11 
08-4 J189O5 7/7/10 
08-5 J189O6 7/7/10 
08-6 J189O7 7/7/10 
08-7" J1FXV9 3/23/11 

08-8° J1FXWO 3/23/11 
08-9 J189FO 7/8/10 
08-10 J189F1 7/8/10 
08-11 J189F2 7/8/10 
08-12 J189F3 7/8/10 

10 
11 
12 
13 
14 
15 
16 
17 
19 S 
20 

I IC tatIst ca omou tati on nout D ata 

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 

08-3" 
J1FXV8/ 

3/23/11 
J1FXW1 

08-1 J189O2 7/7/10 
08-2° J1FXV7 3/23/11 
08-4 J189O5 7/7/10 
08-5 J189D6 7/7/10 
08-6 J189O7 7/7/10 
08-7" J1FXV9 3/23/11 

08-8" J1FXWO 3/23/11 
08-9 J189F0 7/8/10 

OB-10 J189F1 7/8/10 
OB-11 J189F2 7/8/10 
OB-12 J189F3 7/8/10 

tatistica IC omoutatlons 

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 
(mg/kg) 

WAC 173-340 3-PART TEST 
95% UCL > Cleanup Limit? 

> 10% above Cleanup Limit? 
Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Arsenic Barium 
mg/kg Q PQL mg/kg Q PQL 
3.50 0.670 58.8 0.077 

3.40 0.710 66.5 0.082 

8.28 0.850 63.9 0.425 
4.30 0.650 68.6 0.075 
15.6 0.799 86.5 0.400 
9.06 0.752 61 .8 0.376 
12.3 0.659 78.9 0.330 
3.40 0.690 93.6 0.080 
26.6 0.77 85.9 0.089 
8.80 0.746 68.4 0.373 
10.6 0.812 72.2 0.406 
9.83 0.686 60.9 0.343 
11 .3 0.951 75.8 0.476 

Arsenic Barium 
mg/k~ mg/k!J 

3.45 62.7 

8.28 63.9 
4.30 68.6 
15.6 86.5 
9.06 61 .8 
12.3 78.9 
3.40 93.6 
26.6 85.9 
8.80 68.4 
10.6 72.2 
9.83 60.9 
11 .3 75.8 

Arsenic Barium 

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

distribution. distribution. 

12 12 
0% 0% 
10.3 73.3 
6.31 10.9 
16.0 79.4 
26.6 93 .6 

DE,GW& 
20 River 200 GW Protection 

Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3- Because all values are 
part test criteria when below background (132 
compared to the most mg/kg) the WAC 173-340 

stringent RAG. 3-part test is not required. 

Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 

Date 04/26/11 
Job No. -'1-'4..;..65"--5'-----

Bervllium 
mg/kg Q PQL 
0.033 u 0.033 

0.042 B 0.035 

0.215 0.170 
0.033 u 0.033 
0.231 0.160 
0.218 0.150 
0.236 0.132 
0.046 B 0.035 
0.080 B 0.039 
0.267 0.149 
0.245 0.162 
0.219 0.137 
0.244 0.190 

Beryllium 
mg/kg 

0.0293 

0.215 
0.017 
0.231 
0.218 
0.236 
0.046 
0.080 
0.267 
0.245 
0.219 
0.244 

Beryllium 

Large data set {n ~10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
8% 

0.171 
0.0964 
0.216 
0.267 

GW &River 
1.51 

Protection 

NA 
NA 
NA 

Because all values are 
below background {1.51 

mg/kg) the WAC 173-340 
3-part test is not required. 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen~ 

Boron Cadmium 
mg/kg Q PQL ma/ka Q PQL 

1.70 B 0.99 0.054 B 0.041 

1.80 B 1.10 0.072 B 0.044 

2.79 1.70 0.109 B 0.213 
2.80 M 0.97 0.093 BM 0.041 
7.26 1.60 0.102 B 0.200 
2.13 1.50 0.102 B 0.188 
3.33 1.32 0.106 B 0.165 
1.90 B 1.00 0.084 B 0.043 
3.00 1.10 0.048 u 0.048 
1.95 1.49 0.112 B 0.187 
1.93 1.62 0.119 B 0.203 
2.96 1.37 0.0989 B 0.171 
3.85 1.90 0.121 B 0.238 

Boron Cadmium 
mg/kg mg/k~ 

1.75 0.063 

2.79 0.109 
2.8 0.093 
7.26 0.102 
2.13 0.102 
3.33 0.106 
1.90 0.084 
3.00 0.024 
1.95 0.112 
1.93 0.119 
2.96 0.0989 
3.85 0.121 

Boron Cadmium 
Large data set {n <!:1 O), Large data set {n <!:10), 
lognormal and normal lognormal and normal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. 

12 12 
0% 8% 
2.97 0.094 
1.50 0.0272 
3.68 0.107 
7.3 0.121 

GW &River 
320 GW Protection 0'81 Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3- Because all values are 
part test criteria when below background (0.81 
compared to the direct mg/kg) the WAC 173-340 

exposure RAG. 3-part test is not required. 

• Result presented is from re-sample data. Original sample results are provided in Attachment 1. 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field 

Rev. 0 

Rev. No. O 
Date __ 0""4'"'/2""6'"'/1.,..1~-

Sheet No. 12 of 25 

Chromium Cobalt Copper 
ma/ka Q POL ma/ka Q PQL ma/ka Q PQL 

9.0 0.059 5.70 X 0.1 12.7 0.22 

9.7 0.062 6.20 X 0.11 15.2 0.23 

11 .7 0.850 6.52 2.55 16.1 1.70 
10.2 0.057 5.7 X 0.099 -14.2 0.21 
10.6 0.799 5.93 2.40 12.4 1.60 
12.7 0.752 6.30 2.26 13.5 1.50 
11 .9 0.659 6.22 1.98 14.0 1.32 
10.9 0.061 6.2 X 0.10 14.6 0.23 
11 .9 0.068 6.2 X 0.1 2 12.5 0.25 
14.0 0.746 6.35 2.24 14.0 1.49 
11 .9 0.812 6.21 2.44 13.9 1.62 
11.7 0.686 5.63 2.06 12.7 1.37 
11 .1 0.951 6.05 2.85 13.6 1.90 

Chromium Cobalt Copper 
mg/kg mg/k~ m<llk! 

9.4 5.95 14.0 

11 .7 6.52 16.1 
10.2 5.70 14.2 
10.6 5.93 12.4 
12.7 6.30 13.5 
11 .9 6.22 14.0 
10.9 6.20 14.6 
11.9 6.20 12.5 
14.0 6.35 14.0 
11.9 6.21 13.9 
11 .7 5.63 12.7 
11.1 6.05 13.6 

Chromium Cobalt Copper 

Large data set {n <!:10), use Large data set {n <!:10), use Large data set {n ~10), 
MTCAStat lognormal MTCAStat lognormal use MTCAStat lognormal 

distribution. distribution. distribution. 

12 12 12 
0% 0% 0% 

11 .5 6.11 13.8 
1.20 0.263 1.01 
12.2 6.25 14.3 
14.0 6.52 16.1 

GW & River River 
18.5 

Protection 
15.7 GW Protection 22.0 Protection 

NA NA NA 
NA NA NA 
NA NA NA 

Because all values are Because all values are Because all values are 
below background (18.5 below background (15.7 below background (22.0 

mg/kg) the WAC 173-340 3 mg/kg) the WAC 173-340 3 mg/kg) the WAC 173-340 
part test is not required. part test is not required. 3-part test is not required. 
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Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 

Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-H Field Remediati n 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

1 1607-H1 Statistical Calculations 
2 Verification Data -Overburden 
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 

Sample Sample Sample 
Area Number Date 

OB-3° J1FXV8 3/23/11 
Duplicate of 

J1FXW1 3/23/11 
J1FXV8° 

OB-1 J1B9O2 7/7/10 
os-2• J1FXV7 3/23/11 
OB-4 J1B9O5 7/7/10 
OB-5 J1B9O6 7/7/10 
OB-6 J1B9O7 7/7/10 
OB-7° J1FXV9 3/23/11 

os-8· J1FXW0 3/23/11 
OB-9 J1B9F0 7/8/10 

OB-10 J1B9F1 7/8/10 
OB-11 J1B9F2 7/8/10 
OB-12 J1B9F3 7/8/10 

Statistical Camoutation lnout Data 
Sample Sample Sample 

Area Number Date 

OB-3. 
J1FXV8/ 

3/23/11 
J1FXW1 

OB-1 J1B9O2 7/7/10 
OB-2• J1FXV7 3/23/1 1 
OB-4 J1B9O5 7/7/10 
OB-5 J1B9O6 7/7/10 
OB-6 J1B9O7 7/7/1 0 
OB-1• J1FXV9 3/23/11 

08-8• J1FXW0 3/23/11 
OB-9 J1B9F0 7/8/10 

OB-10 J189F1 7/8/1 0 
08-11 J189F2 7/8/10 
OB-12 J1B9F3 7/8/10 

Statistical C omoutations 

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 

(mq/kg) 
WAC 173-340 3-PART TEST 

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

Any sample > 2X Cleanup limit? 

WAC 173-340 Compliance? 

Lead Manaanese 
ma/ka a PQL ma/ka a PQL 

15.4 0.270 271 0.10 

14.8 0.290 287 0.11 

25.3 0.850 286 0.850 
9.70 0.270 283 0.099 
50.9 0.799 267 0.799 
29.1 0.752 284 0.752 
39.4 0.659 285 0.659 
8.50 0.280 311 0.100 
152 0.320 350 0.120 
29.9 0.746 287 0.746 
36.8 0.812 281 0.812 
33.2 0.686 250 0.686 
36.5 0.951 266 0 .951 

Lead Manganese 
mca/k• mca/k,1 

15.1 279 

25.3 286 
9.70 283 
50.9 267 
29.1 284 
39.4 285 
8.50 311 
152 350 
29.9 287 
36.8 281 
33.2 250 
36.5 266 

Lead Manaanese 

Large data set (n ~1 0), use 
Large data set (n ~ 10), 

MTCAStat lognormal 
lognormal and normal 

distribution. 
distribution rejected , use 

z-statistic. 

12 12 
0% 0% 
38.9 286 
37.8 25.0 

69.7 298 

152 350 

GW &River GW &River 
10.2 

Protection 
512 

Protection 

YES NA 
YES NA 
YES NA 

A detailed assessment will 
Because all values are 

be performed. The data set 
meets the 3-part test criteria 

below background (512 

when compared to the 
mg/kg) the WAC 173-340 

direct exposure RAG. 
3-part test is not required . 

Date 04/26/11 
Job No. 14655 ------

MoJ,bdenum 
mQ/k11 Q PQL 
0.300 B 0.26 

0.280 u 0.28 

0.278 B 0.850 
0.370 B 0.260 
0.318 B 0.799 
0.281 B 0.752 
0.271 B 0.659 
0.270 B 0.270 

0.300 u 0.300 
0.324 B 0.746 
0.332 B 0.812 
0.284 B 0.686 
0.618 B 0.951 

Molybdenum 
mca/ka 

0.220 

0.278 
0.370 
0.318 
0.281 
0.271 
0.270 
0.150 
0.324 
0.332 
0.284 
0.618 

Molybdenum 
Large data set (n ~10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
8% 

0.310 
0.112 

0.363 

0.618 

8.0 GW Protection 

NO 
NO 
NO 

The data set meets the 3-
part test criteria when 
compared to the most 

stringent RAG. 

. . 
• Result presented is from re-sample data. Ongmal sample results are provided in Attachment 1 . 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen ~ 

Nickel Vanadium 
m11/kca Q PQL mca/kca Q PQL 

9.70 X 0.12 40.4 0.095 

9.90 X 0.13 41 .5 0.10 

10.8 2.13 48.1 0.850 
11 .1 X 0.12 43.1 0.093 
9.63 2.00 46.2 0.799 
11.9 1.88 47.2 0.752 
11.0 1.65 47.9 0.659 
10.5 X 0.13 43.6 0.098 
10.8 X 0.1 4 40.8 0.110 
11 .5 1.87 47.9 0.746 
11 .6 2.03 47.6 0.812 
10.7 1.71 42.6 0.686 
9.83 2.38 44.0 0.951 

Nickel Vanadium 
mca/kca mcalkl 

9.80 41 .0 

10.8 48.1 
11 .1 43.1 
9.63 46.2 
11.9 47.2 
11 .0 47.9 
10.5 43.6 
10.8 40.8 
11.5 47.9 
11.6 47.6 
10.7 42.6 
9.83 44.0 

Nickel Vanadium 

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

distribution. distribution. 

12 12 
0% 0% 
10.8 45.0 
0.73 2.79 

11 .2 46.5 

11.9 48.1 

19.1 GW Protection 85.1 GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are Because all values are 
below background (19.1 below background (85.1 

mg/kg) the WAC 173-340 3- mg/kg) the WAC 173-340 
part test is not required. 3-part test is not required . 

Rev. No.--'o _____ _ 
Date 04/26/11 

Sheet No. 13 of 25 ------

Zinc 
mg/kg Q PQL 
34.7 X 0.40 

39.0 X 0.43 

37.5 2.55 
37.2 X 0.39 
38.2 2.40 
37.8 2.26 
39.0 1.98 
39.5 X 0.42 

40.6 X 0.47 
39.2 2.24 
40.1 2.44 
34.2 2.06 
38.6 2.85 

Zinc 
m11/k11 

36.9 

37.5 
37.2 
38.2 
37.8 
39.0 
39.5 
40.6 
39.2 
40.1 
34.2 
38.6 

Zinc 

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

distribution. 

12 
0% 
38.2 
1.71 

39.2 

40.6 

67.8 River Protection 

NA 
NA 
NA 

Because all values are 
below background (67.8 

mg/kg) the WAC 173-340 3 
part test is not required . 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2010-065 

Waohfog<on C/oouro Hantom ~ 
Originator J. D. Skoglie 

Project 100-H Field Remediation 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

1 1607-H1 Statistical Calculations 
2 Verification Data -Overburden 

3 

4 
5 

Sample 

Area 
OB-3 

Sample Sample 

Number Date 
J1B9D4 7/7/10 

6 

7 

8 
9 

Duplicate of 
J1B9D2 7/7/10 

J1B9D4 
OB-1 J1B9D2 7/7/10 

OB-2 J1FXV7 7/7/10 
OB-4 J1B9D5 7/7/10 
08-5 J1B9D6 7/7/10 
OB-6 J1B9D7 7/7/10 
08-7 J1FXV9 7/8/10 
08-8 J1FXWO 7/8/10 
OB-9 J1B9FO 7/8/10 
OB-10 J1B9F1 7/8/10 
OB-11 J1B9F2 7/8/10 
OB-12 J1B9F3 7/8/10 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 S . IC tatisbca omputallon nput D ata 

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 

OB-3 
J1B9D4/ 

7/7/10 
J1B9F4 

OB-1 J1B9D2 7/7/10 
OB-2 J1B9D3 7/7/10 
OB-4 J1B9D5 7/7/10 
08-5 J1B9D6 7/7/10 
OB-6 J1B9D7 7/7/10 
OB-7 J1B9D8 7/8/10 
OB-8 J1B9D9 7/8/10 
OB-9 J1B9FO 7/8/10 
OB-10 J1B9F1 7/8/10 
OB-11 J1B9F2 7/8/10 
OB-12 J1B9F3 7/8/10 

tat stIca IC omputat,ons 

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 

(mg/kg) 
WAC 173-340 3-PART TEST 

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Hexavalent chromium Fluoride 

ma/ka a PQL ma/ka Q PQL 
0.12 B 0.20 1.2 B 2.5 

0.15 B 0.20 2.1 B 2.3 

0.18 B 0.20 0.8 B 2.6 

0.11 B 0.21 1.1 B 2.3 
0.15 B 0.20 1.4 B 2.6 
0.17 B 0.20 1.4 B 2.2 
0.10 B 0.20 1.0 B 2.5 
0.16 B 0.20 1.4 B 2.3 
0.18 B 0.21 1.4 B 2.4 
0.20 u 0.20 1.3 B 2.5 
0.20 u 0.20 1.1 B 2.4 
0.20 u 0.20 1.4 B 2.5 
0.21 u 0.21 1.2 B 2.3 

Hexavalent chromium Fluoride 
ma/kc ma/kq 

0. 14 1.7 

0.18 0.8 
0.11 1.1 
0.15 1.4 
0.17 1.4 
0.10 1.0 
0.16 1.4 
0.18 1.4 
0.10 1.3 
0.10 1.1 
0.10 1.4 
0.11 1.2 

Hexavalent chromium Fluoride 
Large data set (n ~10), 

Large data set (n ~10), 
lognormal and normal 

use MTCAStat normal 
distribution rejected·, use 

distribution. 
z-statistic. 

12 12 
33% 0% 
0.13 1.3 

0.034 0.2 
0.15 1.4 
0.18 2.1 

River GW 
2 

Protection 
96 Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3- Because all values are 
part test criteria when below background (2.81 
compared to the most mg/kg) the WAC 173-340 

stringent RAG. 3-part test is not required. 

CALCULATION SHEET 

Date 04/26/11 
Job No . ...;1_;4.;:.65=-c5::-.. __ _ 

Nitrogen in nitrate and 
nltrlteb 

ma/ka a PQL 
26.7 D 0.99 

24.7 D 0.94 

2.42 0.21 

28.7 D 0.91 
7.11 0.21 
1.56 0.18 
4.75 0.20 
2.27 0.19 
1.09 0.19 
1.02 0.20 
0.99 0.19 
2.95 0.20 
5.36 0.18 

Nitrogen m nitrate and 
nitriteb 
ma/ka 

25.7 

2.42 
28.7 
7.11 
1.56 
4.75 
2.27 
1.09 
1.02 
0.99 
2.95 
5.36 

Nitrogen in nitrate and 
nitriteb 

Large data set (n ~10). 
use MTCASlat lognormal 

distribution. 

12 
0% 
6.99 
9.65 
21.0 
28.7 

1000 GW Protection 

NO 
NO 
NO 

The data set meets the 3-
part test criteria when 
compared to the most 

stringent RAG. 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen:_w;, 

Sulfate 

ma/ka a POL 
131 D 12.4 

138 D 11 .7 

4.7 2.6 

160 D 11 .4 
17.1 2.6 
3.8 2.2 
17.6 2.5 
9.5 2.3 
7.0 2.4 
3.6 2.5 
3.6 2.4 
5.5 2.5 
7.5 2.3 

Sulfate 
ma/ka 

135 

4.7 
160 
17.1 
3.8 
17.6 
9.5 
7.0 
3.6 
3.6 
5.5 
7.5 

Sulfate 
Large data set (n ~10), 
lognormal and normal 

distribution rejected , use 
z-statistic. 

12 
0% 

31 .2 
54.7 
57.2 
160 

25000 GW Protection 

NA 
NA 
NA 

Because all values are 
below backgrounu (237 

mg/kg) the WAC 173-340 3-
part test is not required . 

Due to a sample holding time exceedance. non-detected Method 300.0 rntnte data were reJected, and all detected Method 300.0 nitrate and rntnte data 
are considered estimated. It was anticipated that the hold time requirement for IC anions (Method 300.0) would not be met; therefore EPA Method 353.2 
was also requested . Data from EPA Method 353.2 was used to calculate-the 95% UCL Method 353.2 nitrogen results are assumed to exist entirely as 
nitrate based on the environmental fate of nitrite . 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field 

Rev. No . ..c.0 ____ _ 
Date 04/26/11 

Sheet No. 14 of 25 ------

Rev. 0 
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Washington Closure Hanford 

1 1607-H1 Maximum Calculations 
2 Verification Data -Overburden 
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 

Sample Sample Sample 
Area Number Date 
0 8-3 J189D4 717110 

Duplicate of 
J189F4 717/10 

J1B904 
0 8-1 J18902 717110 

0 8-2 J18903 717110 

0 8-4 J18905 717110 

0 8-5 J18906 717110 

0 8-6 J18907 717110 

OB-7 J1B908 718/10 

OB-8 J1B909 718/10 
0 8-9 J1B9FO 718110 

OB-10 J 189F1 7/8/10 

OB-11 J 1B9F2 718/10 
0 8-1 2 J1B9F3 718/10 

Statistical Comoutatlons 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionucllde and RAG type 

!mo/kol unless otherwise noted 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

o,,;oa,M J. D. Sk991;, ~ 
Project 100-H Field Rem~tion 

Attachment to Waste Site Reclassification Form 20 I 0-065 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 04126111 
Job No. 14655 

Subject 1607-H1 W aste Site Cleanup Verification 95% UCL Calculations 

BHC, beta Dieldrin Benzo(b)fluoranthene Bis(2-eth~ lhexyl)phthalate Fluoranthene 
molko Q PQL mo/ko Q PQL ma/ka Q PQL m<1/k<1 Q PQL mCllkCI Q PQL 

0.001 26 uo 0.00126 0.001 26 uo 0.001 26 0.333 u 0.333 0.333 u 0.333 0.0552 J 0.333 

0.00133 UD 0.00133 0.00133 uo 0.00133 0.333 u 0.333 0.282 J 0.333 0.333 u 0.333 

0.00132 uo 0.00132 0.00132 UD 0.00132 0.337 u 0.337 0.337 u 0.337 0.337 u 0.337 

0.00137 JO 0.00137 0.00137 UD 0.00137 0.340 u 0.340 0.340 u 0.340 0.340 u 0.340 

0.00131 uo 0.00131 0.00131 uo 0.00131 0.338 u 0.338 0.338 u 0.338 0.338 u 0.338 

0.001 31 uo 0.00131 0.00131 UD 0.00131 0.333 u 0.333 0.333 u 0.333 0.333 u 0.333 

0.001 26 UD 0.001 26 0.00126 uo 0.001 26 0.335 u 0.335 0.335 u 0.335 0.335 u 0.335 

0.00135 UD 0.00135 0.00135 uo 0.00135 0.0559 J 0.336 0.336 u 0.336 0.0711 J 0.0711 

0.001 29 uo 0.00129 0.00129 uo 0.001 29 0.339 u 0.339 0.339 u 0.339 0.339 u 0.339 

0.00134 uo 0.00134 0.00134 uo 0.00134 0.335 u 0.335 0.335 u 0.335 0.335 u 0.335 

0.00134 uo 0.00134 0.00134 uo 0.00134 0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 

0.00134 UD 0.00134 0.00134 UD 0.00134 0.335 u 0.335 0.193 J 0.335 0.335 u 0.335 

0.00136 uo 0.00136 0.00201 JO 0.00201 0.339 u 0.339 0.339 u 0.339 0.339 u 0.339 

BHC, beta Dieldrin Benzolb)fluoranthene Bis(2-ethvlhexvllohthalate Fluoranthene 
92% I I 92% I I 92% I I 83% I I 83% I I 

0.00137 I I 0.00201 I I 0.0559 I I 0.282 I I 0.0711 I I 

0.00486 0.0033 GW & River 0.015 GW & River 0.36 18.0 

GW Protection Protection Protection River Protection River Protection 

NO NO YES · NO NO 

NO NO NO NO NO 
NO NO YES NO NO 

A detailed assessment will be 
The data set meets the 3-

The data set meets the 3-part The data set meets the 3-part performed. The data set The data set meets the 3-part 
test criteria when compared to test criteria when compared to meets the 3-part test criteria test criteria when compared to 

part test criteria when 

the most stringent RAG. the most stringent RAG. when compared to the direct the most stringent RAG. 
compared to the most 

exposure RAG. 
stringent RAG . 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field 

Checked T. E. Queen 

Pyrene Chloride 
mo/k<1 Q PQL m<1/k<1 Q PQL 
0.0751 J 0.0751 7.2 2. 5 

0.333 u 0.333 8.7 2.3 

0.337 u 0.337 2.6 u 2.6 
0.340 u 0.340 10.5 2.3 
0.338 u 0.338 2.6 u 2.6 
0.333 u 0.333 2.2 u 2.2 
0.335 u 0.335 2.5 u 2.5 

0.0957 J 0.0957 2.3 u 2.3 
0.339 u 0.339 3.8 2.4 
0.335 u 0.335 2.5 u 2.5 
0.332 u 0.332 2.4 u 2.4 

0.335 u 0.335 2.5 u 2.5 

0.339 u 0.339 2.3 u 2.3 

Pvrene Chloride 
83% I I 75% 1 1 

0.0957 I I 10.5 1 1 

48 25000 

GW Protection GW Protection 

NO NO 

NO NO 

NO NO 

The data set meets the 3- The data set meets the 3-
part test criteria when part test criteria when 
compared to the most compared to the most 

stringent RAG. stringent RAG. 

Rev. No. 0 
Date 04/26/11 

Sheet No. 15 of 25 
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Washington Closure Hanford 

1 1607-H1 Maximum Calculations 
2 Verification Data -Overburden 
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 

Sample Sample Sample 
Area Number Date 
OB-3• J1FXV8 3/23/1 1 

Duplicate of 
J1FXW1 3/23/11 

J1Fxv8• 
OB-1 J1B9D2 7/7/10 

OB-2• J1FXV7 3/23/11 
OB-4 J1B9D5 7/7/10 
OB-5 J1B9D6 7/7/10 

OB-6 J1B9D7 7/7/10 

OB•7• J1FXV9 3/23/11 

OB-a• J1FXW0 3/23/11 
OB-9 J1B9F0 7/8/10 

OB-10 J189F1 7/8/10 
OB-11 J1B9F2 7/8/10 
OB-12 J1B9F3 7/8/10 

Statistical Computations 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for 
nonradlonuclide and RAG type 

(mQ/ka) unless otherwise noted 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Originator J. D. Skoglie 
Project 100-H Field Remediation 

Attachment to Waste Site Reclassification Form 2010-065 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 05/02/11 
Job No. 14655 

Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

Antimony Mercury Selenium 
ma/ka Q PQL ma/ka Q PQL ma/ka Q PQL 
0.380 u 0.380 0.0062 u 0.0062 1.2 0.870 

0.410 u 0.410 0.0060 u 0.0060 0.930 u 0.930 

0.850 UJ 0.850 0.0103 B 0.0248 0.255 u 0.255 

0.420 B 0.380 0.00600 u 0.00600 0.890 B 0.850 

0.799 UJ 0.799 0.0271 u 0.0271 0.240 u 0.240 
0.752 UJ 0.752 0.0105 B 0.0233 0.226 u 0.226 
0.659 UJ 0.659 0.0175 B 0.0269 0.198 u 0.198 
0.400 u 0.400 0.0058 u 0.0058 0.900 u 0.900 

0.450 u 0.450 0.00600 u 0.00600 1.0 u 1.0 
0.746 u 0.746 0.0269 u 0.0269 0.224 u 0.224 
0.812 u 0.812 0.0266 u 0.0266 0.244 u 0.244 
0.686 u 0.686 0.0247 u 0.0247 0.206 u 0.206 
0.951 u 0.951 0.01 36 B 0.0231 0.285 u 0.285 

Antimony Mercury Selenium 
92% I I 67% I I 83% I I 

0.420 I I 0.0175 I I 1.2 I I 

5 GW & River 0.33 GW & River 1 

Protection Proteclion River Protection 

NA NO YES 

NA NO NO 
NA NO NO 

Because all values are below Because all values are below 
A detailed assessment will be 

background (5 mg/kg) the background (0.33 mg/kg) the 
performed. The data set 

WAC 173-340 3-part test is WAC 173-340 3-part test is 
meels the 3-part test criteria 

not required. not required. 
when compared to the direct 

exposure RAG. 
. . 

• Result presented 1s from re-sample data. Ongmal sample results are provided m Attachment 1 . 

Remaining Sites Verification Package for the 1607-HJ Septic Tank and Associated Drain Field 

Checked T. E. Queen 
Rev. No. 0 

Date 05/02/11 
Sheet No. 16 of 25 
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26 
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Wa,hln"'-M C/~uro Hanfonl ~ 
Originator J. D. Skoglie 

Project 100-H Field Remediati 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Arsenic 95% UCL Calculation 

9.89 
J1B9C8/ 
J189D0 

7.22 J1B9B8 
5.47 J1B9B9 Number of samples Uncensored values 
5.84 J1 B9C0 Uncensored 12 Mean 
8.16 J1B9C1 Censored Lognormal mean 
10.6 J1B9C2 Detection limit or PQL Std. devn. 
5.91 J189C3 Method detection limit Median 
9.14 J189C4 TOTAL 12 Min. 
3.56 J1B9C5 Max. 
6.61 J1B9C6 
15.3 J1B9C7 
7.03 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.967 r-squared is: 0.902 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 9.95 

DATA ID Boron 95% UCL Calculation 

3.82 
J1B9C8/ 
J1B9DO 

3.65 J1B9B8 
2.43 J1B9B9 Number of samples Uncensored values 
1.06 J1B9C0 Uncensored 12 Mean 
1.41 J1B9C1 Censored Lognormal mean 
2.48 J1B9C2 Detection limit or PQL Std. devn. 
1.88 J1B9C3 Method detection limit Median 
1.19 J1B9C4 TOTAL 12 Min. 
2.36 J1B9C5 Max. 
3.30 J1B9C6 
1.70 J1B9C7 
4.42 J1 B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.971 r-squared is: 0.956 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 3.38 

7.89 
7.94 
3.07 
7.13 
3.56 
15.3 

2.48 
2.51 
1.10 
2.40 
1.06 
4.42 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field 

Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 

Date 04/26/11 
Job No. --'-1,:.:4::,:6::..55~-

Ecology Software (MTCAStat) Results, 1607-H1 Excavation 

DATA ID Barium 95% UCL Calculation 

81 .8 
J189C8/ 
J1B9D0 

91 .8 J1B9B8 
71 .7 J1B9B9 Number of samples Uncensored values 
49.2 J1 B9C0 Uncensored 12 Mean 
73.1 J1B9C1 Censored Lognormal mean 
73.0 J1B9C2 Detection limit or PQL Std. devn. 
65.3 J1B9C3 Method detection limit Median 
68.3 J1B9C4 TOTAL 12 Min. 
63.3 J1 B9C5 Max. 
92.3 J1B9C6 
65.6 J1B9C7 
88.5 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.932 r-squared is: 0.945 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 81 .5 

DATA ID Cadmium 95% UCL Calculation 

0.120 
J1 B9C8/ 
J1 B9D0 

0.128 J1B9B8 
0.134 J1B9B9 Number of samples Uncensored values 
0.112 J1B9C0 Uncensored 12 Mean 
0.128 J1B9C1 Censored Lognormal mean 
0.125 . J1 B9C2 Detection limit or PQL Std. devn. 
0.115 J1 B9C3 Method detection limit Median 
0.127 J1B9C4 TOTAL 12 Min. 
0.114 J1 B9C5 Max. 
0.122 J1B9C6 

0.0949 J1B9C7 
0.134 J1 B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.869 r-squared is: 0.902 
Recommendations: 
Use normal distribution. 

UCL (based on I-statistic) is 0.127 

73.7 
73.8 
12.9 
72.4 
49.2 
92.3 

0.121 
0.121 

0.0110 
0.124 

0.0949 
0.134 

Cafe. No. 0100H-CA-V0140 
Checked T. E. Queen::J) 1 

Rev. No. 0 
Date 04/26/11 

Sheet No. 17 of 25 

DATA ID Beryllium 95% UCL Calculation 

0.247 
J1B9C8/ 
J1B9D0 

0.279 J1B9B8 
0.282 J1B9B9 Number of samples Uncensored values 
0.167 J1B9CO Uncensored 12 Mean 0.250 
0.265 J1B9C1 Censored Lognormal mean 0.250 
0.270 J1B9C2 Detection limit or PQL Std. devn. 0.0345 
0.240 J1B9C3 Method detection limit Median 0.256 
0.235 J1B9C4 TOTAL 12 Min. 0.167 
0.230 J1B9C5 Max. 0.290 
0.290 J1B9C6 
0.220 J189C7 
0.272 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.839 r-squared is: 0.894 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 0.226 

DATA ID Chromium 95% UCL Calculation 

12.4 
J1 B9C8/ 
J1B9D0 

12.9 J1 B988 
13.2 J1B9B9 Number of samples Uncensored values 
10.0 J1 B9C0 Uncensored 12 Mean 12.5 
12.9 J189C1 Censored Lognormal mean 12.5 
12.7 J1B9C2 Detection limit or PQL Std. devn. 1.02 
11 .7 J1B9C3 Method detection limit Median 12.9 
12.9 J1B9C4 TOTAL 12 Min. 10.0 
13.7 J1B9C5 Max. 13.7 
13.4 J189C6 
11.5 J1B9C7 
13.1 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.816 r-squared is: 0.847 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 13.0 

Rev. 0 

C-21 



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

Attachment to Waste Site Reclassification Form 2010-065 Rev.0 

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 
4 
4 
4 
44 
4 

1 
2 
3 

5 

Wa,hlngmn Cl~w• Han-~ 
Originator J. D. Skoglie 

Project 100-H Field Remedia ~ 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Cobalt 95% UCL Calculation 

6.41 
J1B9C8/ 
J1B9D0 

7.03 J1B9B8 
7.29 J1B9B9 Number of samples Uncensored values 
5.29 J1B9C0 Uncensored 12 Mean 
7.54 J1B9C1 Censored Lognormal mean 
6.82 J1B9C2 Detection limit or PQL Std. devn. 
6.50 J1B9C3 Method detection limit Median 
6.64 J1B9C4 TOTAL 12 Min. 
6.67 J1B9C5 Max. 
7.23 J1B9C6 
5.94 J1B9C7 
7.11 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.899 r-squared is: 0.929 
Recommendations : 
Use normal distribution. 

UCL (based on I-statistic) is 7.03 

DATA ID Lead 95% UCL Calculation 

24.2 
J1B9C8/ 
J1B9DO 

21 .6 J1B9B8 
12.4 J1B9B9 Number of samples Uncensored values 
10.7 J1B9C0 Uncensored 12 Mean 
18.8 J1B9C1 Censored Lognormal mean 
34.9 J1B9C2 Detection limit or POL Std. devn. 
19.2 J1B9C3 Method detection limit Median 
29.5 J1B9C4 TOTAL 12 Min. 
5.98 J1B9C5 Max. 
5.96 J1B9C6 
31.7 J1B9C7 
27.8 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.900 r-squared is: 0.967 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 32.3 

6.71 
6.71 

0.627 
6.75 
5.29 
7.54 

20.2 
21 .1 
9.86 
20.4 
5.96 
34.9 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field 

DATA 

14.5 

14.6 
14.5 
13.4 
15.8 
14.5 
13.9 
16.6 
15.6 
12.9 
13.4 
13.8 

DATA 

276 

312 
320 
221 
341 
306 
282 
307 
280 
340 
263 
315 

CALCULATION SHEET 

Date 04/26/11 
Job No. 14655 

Ecology Software (MTCAStat) Results 1607-H1 Excavation 
' 

ID Copper 95% UCL Calculation 
J1 B9C8/ 
J1B900 
J1B9B8 
J1B9B9 Number of samples Uncensored values 
J1B9C0 Uncensored 12 Mean 14.5 
J1B9C1 Censored Lognormal mean 14.5 
J1B9C2 Detection limit or POL Std. devn. 1.09 
J1B9C3 Method detection limit Median 14.5 
J1B9C4 TOTAL 12 Min. 12.9 
J1B9C5 Max. 16.6 
J1B9C6 
J1B9C7 
J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.957 r-squared is: 0.947 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 15.0 

ID Manganese 95% UCL Calculation 
J1B9C8/ 
J1B9D0 
J1B9B8 
J1B9B9 Number of samples Uncensored values 
J1B9C0 Uncensored 12 Mean 297 
J1B9C1 Censored Lognormal mean 297 
J1B9C2 Detection limit or POL Std. devn. 34.3 
J1B9C3 Method detection limit Median 307 
J1B9C4 TOTAL 12 Min. 221 
J1B9C5 Max. 341 
J1B9C6 
J1B9C7 
J1B9C9 

Lognormai distribution? Normal distribution? 
r-squared is: 0.901 r-squared is: 0.933 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 317 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen ;Jffb· 

Rev. No. 0 
Date 04/26/11 

Sheet No. 18 of 25 

DATA ID Hexavalent chromium 95% UCL Calculation 

0.10 
J1 B9C8/ 
J1B9D0 

0.11 J1B9B8 
0.14 J1B9B9 Number of samples Uncensored values 
0.15 J1B9C0 Uncensored 12 Mean 0.11 

0.09 J1B9C1 Censored Lognormal mean 0.11 

0.12 J1B9C2 Detection limit or POL Std. devn. 0.02 

0.10 J1B9C3 Method detection limit Median 0.10 
0.12 J1B9C4 TOTAL 12 Min. 0.09 
0.10 J1B9C5 Max. 0.15 

0.10 J1B9C6 
0.10 J1B9C7 
0.10 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.842 r-squared is: 0.815 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 0.12 

DATA ID Molybdenum 95% UCL Calculation 

0.292 
J1B9C8/ 
J1B9DO 

0.393 J1B9B8 
0.447 J1B9B9 Number of samples Uncensored values 
0.361 J1B9C0 Uncensored 12 Mean 0.347 
0.415 J1B9C1 Censored Lognormal mean 0.347 
0.421 J1B9C2 Detection limit or PQL Std. devn. 0.0669 
0.386 J1B9C3 Method detection limit Median 0.354 
0.347 J1B9C4 TOTAL 12 Min. 0.245 
0.277 J1B9C5 Max. 0.447 
0.293 J1B9C6 
0.245 J1B9C7 
0.284 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.945 r-squared is: 0.950 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.388 
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Washington Closure Hanford 
Originator J. D. Sk lie 

Project 1 00-H Field Remedia I0n 
Subject 1607-H1 W aste Site Cleanup Verification 95% UCL Calculations 

DATA ID Nickel 95% UCL Calculation 

11 .6 
J1 B9C8/ 
J1B9DO 

11 .7 J1B9B8 
12.0 J1B9B9 Number of samples Uncensored values 
8.84 J1B9CO Uncensored 12 Mean 
11 .5 J1B9C1 Censored Lognormal mean 
11 .1 J1B9C2 Detection limit or PQL Std. devn. 
11 .8 J1B9C3 Method detection limit Median 
11 .2 J1B9C4 TOTAL 12 Min. 
12.4 J1B9C5 Max. 
12.1 J1B9C6 
11 .1 J1B9C7 
11.8 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0.682 r-squared is: 0.727 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 11 .9 

DATA ID Aroclor-1254 95% UCL Calculation 

8.50 
J1B9C8/ 
J1B9DO 

6.55 J1B9B8 
6.65 J1B9B9 Number of samples Uncensored values 
38.5 J1B9CO Uncensored 12 Mean 
23.8 J1B9C1 Censored Lognormal mean 
6.70 J1B9C2 Detection limit or POL Std. devn. 
20 .1 J1B9C3 Method detection limit Median 
30 .1 J1B9C4 TOTAL 12 Min. 
6.65 J1B9C5 Max. 
6.50 J1B9C6 
6.55 J1B9C7 
6.60 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .741 r-squared is: 0.721 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 19.3 

11.4 
11.4 
0.91 
11.7 
8.84 
12.4 

13.9 
13.8 
11.3 
6.68 
6.50 
38.S 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field 

CALCULATION SHEET 

Date 04/26/1 1 
Job No. _ _..;;.1.::.4=,6:::5...:,5-'----

Ecology Software (MTCAStat) Results 1607-H1 Excavation . 
DATA ID Vanadium 95% UCL Calculation 

45.4 
J1 B9C8/ 
J1B9DO 

52.1 J1B9B8 
53.6 J1B9B9 Number of samples Uncensored values 
46.5 J1B9CO Uncensored 12 Mean 
52.3 J1B9C1 Censored Lognormal mean 
51 .1 J1B9C2 Detection limit or POL Std. devn. 
47.8 J1B9C3 Method detection limit Median 
44.5 J1B9C4 TOTAL 12 Min. 
48.1 J1B9C5 Max. 
49.0 J1B9C6 
43.0 J1B9C7 
50.9 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is : 0 .971 r-squared is: 0.974 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 50.5 

DATA ID Fluoride 95% UCL Calculation 
J1B9C8/ 

1.6 
J1B9DO 

1.2 J1B9B8 
7.2 J1B9B9 Number of samples Uncensored values 
1.0 J1B9CO Uncensored 12 Mean 
1.6 J1B9C1 Censored Lognormal mean 
1.6 J1B9C2 Detection limit or PQL Std. devn. 
0.8 J1B9C3 Method detection limit Median 
1.7 J1B9C4 TOTAL 12 Min. 
1.0 J1B9C5 Max. 
1.2 J1B9C6 
1.6 J1B9C7 
1.7 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0 . 715 r-squared is: 0.462 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 2.7 

48 .7 
48.7 
3.39 
48.6 
43.0 
53.6 

1.9 
1.8 
1.7 
1.6 
0.8 
7.2 

Cale. No. 0100H-CA-V0140 

Checked T. E. Queen ~ 

Rev. No. 0 
Date 04/26/11 

Sheet No. 19 of 25 

DATA ID Zinc 95% UCL Calculation 

39.9 
J189C8/ -
J1B9DO 

41 .1 J1B9B8 
42.3 J1B9B9 Number of samples Uncensored values 

46 .8 J1B9CO - Uncerisored 12 Mean 41 .8 

45.7 J1B9C1 Censored Lognormal mean 41 .8 

41 .0 J1B9C2 Detection limit or PQL Std. devn. 2.83 

42.6 J1B9C3 Method detection limit Median 41.9 

42.1 J1B9C4 TOTAL 12 Min. 36.2 

36.2 J1B9C5 Max. 46.8 

41 .6 J1B9C6 
39.0 J1B9C7 
43.6 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .959 r-squared is: 0.964 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 43.4 

DATA ID Nitrogen in nitrate and nitrite 95% UCL Calculation 
J1B9C8/ 

4 .99 
J1B9DO 

1.42 J1B9B8 
0 .60 J1B9B9 Number of samples Uncensored values 

3.69 J1B9CO Uncensored 12 Mean 1.76 

0.84 J1B9C1 Censored Lognormal mean 1.77 

0 .82 J1B9C2 Detection limit or PQL Std. devn. 1.46 

3.42 J1B9C3 Method detection limit Median 1.08 

0.99 J1B9C4 TOTAL 12 Min. 0.45 

0.45 J1B9C5 Max. 4.99 

0.95 J1B9C6 
1.73 J1B9C7 
1.16 J1B9C9 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .944 r-squared is: 0 .795 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 3.12 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 
Washington Closure Hanford p 
Originator J. D. Skoglie Jtj Date ___ 0::..4.:.:./2::..6:::./..:.11.;_ __ 

Project 100-H Field Remediation Job No. ___ 1c....4;...;;6..;;.5..;;.5 __ _ 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

DATA 

32.5 

4.7 
4.6 
16.6 
5.7 
7.0 
7.6 

27.1 
3.5 
6.6 
18.3 
13.4 

Ecology Software (MTCAStat) Results, 1607-H1 Excavation 
ID Sulfate 95% UCL Calculation 

J189C8/ 
J189D0 
J18988 
J18989 

· J189C0 
J189C1 
J189C2 
J189C3 
J189C4 
J189C5 
J189C6 
J189C7 
J1B9C9 

Number of samples 
Uncensored 

Censored 
Detection limit or POL 
Method detection limit 

TOTAL 

Lognormal distribution? 
r-squared is: 0.945 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 

12 

12 

Uncensored values 
Mean 

Lognormal mean 
Std. devn. 

Median 
Min. 
Max. 

Normal distribution? 
r-squared is: 0.841 

21.7 

12.3 
12.5 

9.6 
7.3 
3.5 

32.5 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen~ 

Remaining Sites Verification Package for the 1607-HJ Septic Tank and Associated Drain Field 

Rev.0 

Rev. No. O 
Date 04/26/11 

Sheet No. 20 of 25 
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Washington Closure Hanford% 
Originator J. D. Skoglie 

Project 100-H Field Remediation 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Arsenic 95% UCL Calculation 

3.45 
J1FXV8/ 
J1FXW1 

8.28 J189D2 
4.30 J1FXV7 Number of samples Uncensored values 
15.6 J189D5 Uncensored 12 Mean 
9.06 J189D6 Censored Lognormal mean 
12.3 J189D7 Detection limit or PQL Std. devn. 
3.40 J1FXV9 Method detection limit Median 
26.6 J1FXW0 TOTAL 12 Min. 
8.80 J189F0 Max. 
10.6 J1 89F1 
9.83 J189F2 
11 .3 J189F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.929 r-squared is: 0.835 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 16.0 

DATA ID Boron 95% UCL Calculation 
J1FXV8/ 

1.75 J1FXW1 
2.79 J189D2 
2.80 J1FXV7 Number of samples Uncensored values 
7.26 J189D5 Uncensored 12 Mean 
2.13 J1 89D6 Censored Lognormal mean 
3.33 J189D7 Detection limit or PQL Std. devn. 
1.90 J1FXV9 Method detection limit Median 
3.00 J1FXW0 TOTAL 12 Min. 
1.95 J189F0 Max. 
1.93 J189F1 
2.96 J1B9F2 
3.85 J189F3 

Lognormal distribution? Normal distribution? 
r-squared is : 0.868 r-squared is: 0.701 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 3.68 

10.3 
10.5 
6.31 
9.45 
3.40 
26.6 

2.97 
2.96 
1.50 
2.80 
1.75 
7.26 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field 

CALCULATION SHEET 

Date 04/26/11 
Job No. ---'-1"-4::,6::.5-':-5"--

Ecology Software (MTCAStat) Results 1607-H1 Overburden 
' 

DATA ID Barium 95% UCL Calculation 
J1FXV8/ 

62.7 J1FXW1 
63.9 J1B9D2 
68.6 J1FXV7 Number of samples Uncensored values 
86.5 J1B9D5 Uncensored 12 Mean 
61 .8 J1B9D6 Censored Lognormal mean 
78.9 J189D7 Detection limit or POL Std. devn. 
93.6 J1FXV9 Method detection limit Median 
85.9 J1FXW0 TOTAL 12 Min. 
68.4 J1B9F0 Max. 
72.2 J189F1 
60.9 J189F2 
75.8 J1B9F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.945 r-squared is: 0.932 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 79.4 

DATA ID Cadmium 95% UCL Calculation 
J1FXV8/ 

0.0630 J1FXW1 
0.109 J189D2 
0.0930 J1FXV7 Number of samples Uncensored values 
0.102 J189D5 Uncensored 12 Mean 
0.102 J189D6 Censored Lognormal mean 
0.106 J1B9D7 Detection limit or POL Std. devn. 
0.0840 J1FXV9 Method detection limit Median 
0.0240 J1FXWO TOTAL 12 Min. 
0.112 J189FO Max. 
0.119 J1B9F1 
0.0989 J189F2 
0.121 J1B9F3 

Lognormal distribution? Nonmal distribution? 
r-squared is: 0.628 r-squared is: 0.801 
Recommendations: 
Reject BOTH lognonmal and nonmal distributions 

UCL (based on Z-statistic) is 0.107 

73.3 
73.3 
10.9 
70.4 
60.9 
93.6 

0.0945 
0.0976 
0.0272 
0.102 

0.0240 
0.121 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen~-

Rev. No. 0 
Date 04/26/11 

Sheet No. 21 of 25 

DATA ID Beryllium 95% UCL Calculation 
J1 FXV8/ 

0.0293 J1FXW1 
0.215 J189D2 
0.0165 J1FXV7 Number of samples Uncensored values 
0.231 J1B9D5 Uncensored 12 Mean 0.171 
0.218 J1B9D6 Censored Lognormal mean 0.204 
0.236 J1B9D7 Detection limit or POL Std. devn. 0.0964 
0.0460 J1FXV9 Method detection limit Median 0.219 
0.0800 J1FXW0 TOTAL 12 Min. 0.017 
0.267 J1B9F0 Max. 0.267 
0.245 J1B9F1 
0.219 J1B9F2 
0.244 J1B9F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.748 r-squared is: 0.795 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 0.216 

DATA ID Chromium 95% UCL Calculation 
J1FXV8/ 

9.35 J1FXW1 
11 .7 J1B9D2 
10.2 J1FXV7 Number of samples Uncensored values 
10.6 J1B9D5 Uncensored 12 Mean 11 .5 
12.7 J1B9D6 Censored Lognormal mean 11 .5 
11 .9 J1B9D7 Detection limit or PQL Std. devn. 1.20 
10.9 J1FXV9 Method detection limit Median 11 .7 
11 .9 J1FXWO TOTAL 12 Min. 9.35 
14.0 J189F0 Max. 14.0 
11 .9 J1B9F1 
11 .7 J1B9F2 
11.1 J189F3 

Lognormal distribution? Nonmal distribution? 
r-squared is: 0.954 r-squared is: 0.949 • 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 12.2 

Rev. 0 
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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 

DATA 

5.95 
6.52 
5.70 
5.93 
6.30 
6.22 
6.20 
6.20 
6.35 
6.21 
5.63 
6.05 

DATA 

15.1 
25.3 
9.70 
50.9 
29.1 
39.4 
8.50 
152 
29.9 
36.8 
33.2 
36.5 

ID 
J1FXV8/ 
J1FXW1 
J1B9D2 
J1FXV7 
J1B9D5 
J1B9D6 
J1B9D7 
J1FXV9 
J1FXWO 
J1B9FO 
J1B9F1 
J1B9F2 
J1B9F3 

ID 
J1FXV8/ 
J1FXW1 
J1B9D2 
J1FXV7 
J1B9D5 
J1B9D6 
J1B9D7 
J1FXV9 
J1FXWO 
J1B9FO 
J1B9F1 
J1B9F2 
J1B9F3 

Cobalt 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 12 Mean 6.11 

Censored Lognormal mean,,. 6.11 
Detection limit or PQL Std. devn. 0 .263 
Method detection limit Median 6.20 

TOTAL 12 Min. 5.63 
Max. 6.52 

Lognormal distribution? Normal distribution? 
r-squared is: 0.942 r-squared is: 0 .948 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 6.25 

Lead 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 12 Mean 38.9 

Censored Lognormal mean 39.0 
Detection limit or PQL Std. devn. 37.8 
Method detection limit Median 31.6 

TOTAL 12 Min. 8.50 
Max. 152 

Lognormal distribution? Normal distribution? 
r-squared is: 0.910 r-squared is: 0.615 
Recommendations: 
Use lognormal distribution. 

UCL (Land's methoil) is 69.7 

Remaining Sites Verification Package for the 1607-H I Septic Tank and Associated Drain Field 

Attachment to Waste Site Reclassification Form 2010-065 

DATA 

14.0 
16.1 
14.2 
12.4 
13.5 
14.0 
14.6 
12.5 
14.0 
13.9 
12.7 
13.6 

DATA 

279 
286 
283 
267 
284 
285 
311 
350 
287 
281 
250 
266 

CALCULATION SHEET 

Date __ 0::..4;.;.;/2;;;..;6;.;../1.;..1 __ 
Job No. __ 1;_4;...;.6..;;.55c.____ 

Ecology Software (MTCAStat) Results, 1607-H1 Overburden 
ID Copper 95% UCL Calculation 

J1FXV8/ 
J1FXW1 
J1B902 
J1FXV7 Number of samples Uncensored values 
J1B905 Uncensored 12 Mean 
J1B906 Censored Lognormal mean 
J1B907 Detection limit or PQL Std. devn. 
J1FXV9 Method detection limit Median 
J1FXWO TOTAL 12 Min. 
J1B9FO Max. 
J1B9F1 
J1B9F2 
J1B9F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.914 r-squared is: 0.901 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 14.3 

ID Manganese 95% UCL Calculation 
J1FXV8/ 
J1FXW1 
J1B9D2 
J1FXV7 Number of samples Uncensored values 
J1B905 Uncensored 12 Mean 
J1B9D6 Censored Lognormal mean 
J1B907 Detection limit or PQL Std. devn. 
J1FXV9 Method detection limit Median 
J1FXWO TOTAL 12 Min . 
J1B9FO Max. 
J1B9F1 
J1B9F2 
J1B9F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .843 r-squared is: 0.812 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 298 

13.8 
13.8 
1.01 
13.9 
12.4 
16.1 

-

286 
286 
25.0 
284 
250 
350 

Cale. No. 0100H-CA-V0140 

Checked T . E. Queen ~ , 

Rev. No. 0 
Date 04/26/11 

Sheet No. 22 of 25 

DATA ID Hexavalent chromium 95% UCL Calculation 

0.14 
J1B904/ 
J1B9F4 

0.18 J1B902 
0.11 J1B903 Number of samples Uncensored values 

0.15 J1B905 Uncensored 12 Mean 0.13 

0.17 J1B9D6 Censored Lognormal mean 0.13 

0.10 J1B9D7 Detection limit or PQL Std. devn. 0.034 

0 .16 J1B9D8 Method detection limit Median 0.12 

0 .18 J1B909 TOTAL 12 Min. 0.10 

0 .10 J1B9FO Max. 0.18 
0.10 J1B9F1 
0.10 J1B9F2 
0.11 J1B9F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.852 r-squared is: 0 .853 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 0.15 

DATA ID Molybdenum 95% UCL Calculation 
J1FXV8/ 

0.22 J1FXW1 
0.278 J1B902 
0.37 J1FXV7 Number of samples Uncensored values 

0 .318 J1B905 Uncensored 12 Mean 0.31 
0.281 J1B906 Censored Lognormal mean 0.31 
0 .271 J1B907 Detection limit or PQL Std. devn. 0.112237 
0.27 J1FXV9 Method detection limit Median 0 .2825 
0.15 J1FXWO TOTAL 12 Min. 0.15 

0 .324 J1 B9FO Max. 0.618 
0.332 J1B9F1 
0.284 J1B9F2 
0.618 J1B9F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.868 r-squared is: 0.764 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 0.3630 

Rev.0 
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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 

Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-H Field Remedia on 

Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Nickel 95% UCL Calculation 
J1FXV8/ 

9.80 J1FXW1 
10.8 J1B9D2 
11 .1 J1FXV7 Number of samples Uncensored values 
9.63 J189D5 Uncensored 12 Mean 
11 .9 J189D6 Censored Lognormal mean 
11 .0 J1B9D7 Detection limit or PQL Std. devn. 
10.5 J1FXV9 Method detection limit Median 
10.8 J1FXWO TOTAL 12 Min. 
11 .5 J189FO Max. 
11 .6 J189F1 
10.7 J189F2 
9 .83 J189F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.954 r-squared is: 0.960 
Recommendations : 
Use lognormal distribution. 

UCL (Land's method) is 11.2 

DATA ID Fluoride 95% UCL Calculation 

1.7 
J189D4/ 
J189F4 

0.8 J189D2 
1.1 J1B9D3 Number of samples Uncensored values 
1.4 J189D5 Uncensored 12 Mean 
1.4 J189D6 Censored Lognormal mean 
1.0 J189D7 Detection limit or POL Std. devn. 
1.4 J1B908 Method detection limit Median 
1.4 J1B909 TOTAL 12 Min. 
1.3 J1B9FO Max. 
1.1 J1B9F1 
1.4 J1B9F2 
1.2 J1B9F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.891 r-squared is: 0.920 
Recommendations: 
Use normal distribution. 

UCL (based on !-statistic) is 1.4 

10.8 
10.8 

0.730 
10.8 
9 .63 
11 .9 

1.3 
1.3 
0.2 
1.4 
0 .8 
1.7 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field 

Attachment to Waste Site Reclassification Form 2010-065. 

CALCULATION SHEET 

Date 04126/11 
Job No. --.,-14"'"6_5_5 __ 

Ecology Software (MTCAStat) Results, 1607-H1 Overburden 
DATA ID Vanadium 95% UCL Calculation 

J1FXV8/ 
41 .0 J1FXW1 
48.1 J1B9D2 
43.1 J1FXV7 Number of samples Uncensored values 
46.2 J1B9D5 Uncensored 12 Mean 45.0 
47.2 J189D6 Censored Lognormal mean 45.0 
47.9 J189D7 Detection limit or PQL Std. devn. 2 .79 
43.6 J1FXV9 Method detection limit Median 45.1 
40.8 J1FXWO TOTAL 12 Min. 40.8 
47.9 J189FO Max. 48.1 
47.6 J189F1 
42.6 J189F2 
44.0 J1B9F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .900 r-squared is: 0.901 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 46.5 

DATA ID Nitrogen in nitrate and nitrite 95% UCL Calculation 

25.7 
J1B9D4/ 
J189F4 

2.42 J189D2 
28.7 J1B9D3 Number of samples Uncensored values 
7.1 1 J18905 Uncensored 12 Mean 6 .99 
1.56 J1B9D6 Censored Lognormal mean 6.87 
4.75 J1B9D7 Detection limit or POL Std. devn. 9 .65 
2.27 J1B908 Method detection limit Median 2 .69 
1.09 J1B909 TOTAL 12 Min. 0 .99 
1.02 J189FO Max. 28.7 
0.99 J189F1 
2.95 J1B9F2 
5.36 J189F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.913 r-squared is: 0 .640 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 21 .0 

Cale. No. 0100H-CA-V0140 
Checked T . E. Queen :::w; Rev. No. O 

Date 04/26/11 
Sheet No. 23 of 25 

DATA ID Zinc 95% UCL Calculation 
J1FXV8/ 

36.9 J1FXW1 
37.5 J189D2 
37.2 J1FXV7 Number of samples Uncensored values 
38.2 J189D5 Uncensored 12 Mean 38.2 

37.8 J189D6 Censored Lognormal mean 38.2 

39.0 J1B9D7 Detection limit or POL Std. devn. 1.71 

39.5 J1FXV9 Method detection limit Median 38.4 

40.6 J1FXWO TOTAL 12 Min. 34.2 

39.2 J189FO Max. 40.6 

40.1 J189F1 
34.2 J1B9F2 
38.6 J189F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .915 r-squared is: 0 .931 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 39.2 

DATA ID Sulfate 95% UCL Calculation 

135 
J189D4/ 
J189F4 

4 .70 J189D2 

160 J1B903 Number of samples Uncensored values 
17.1 J189D5 Uncensored 12 Mean 31 .2 
3.80 J1B9D6 Censored Lognormal mean 26.7 
17.6 J1B9D7 Detection limit or PQL Std. devn. 54.7 

9 .50 J1B908 Method detection limit Median 7.25 
7.00 J1B909 TOTAL 12 Min. 3.60 
3.60 J1B9FO Max. 160 

3.60 J1B9F1 
5.50 J189F2 
7.50 J1B9F3 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .807 r-squared is: 0.544 
Recommendations: 
Reject BOTH lognormal and normal distributions 

UCL (based on Z-statistic) is 57.2 
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Wa.Mnqron C~•urn Hanfom ~ 
Originator J. D. Skoglie 

Project 100-H Field Remediation 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

Duplicate Analvsis - 1607-H1 Waste Site Excavation 
2 
3 
4 

5 

6 
7 
8 
9 

Sampling 
Area 

EXC-11 
Duplicate of 

J1B9C8 
Analysis: 

Duplicate 
Analysis 

Sample Sample 
Number Date 
J1B9C8 7/12/10 

J1B9D0 7/12/10 

TDL 
Both> POL? 

Both >SxTDL? 
RPO 

Difference > 2 TDL? 

Carbon-14 
pCi/q Q MDA 
1.12 0.784 

1.27 0.738 

1 
Yes (continue) 

No-Stop (acceptable) 

No • acceptable 
10 
11 
12 
13 
14 
15 
16 

Duplicate Analysis - 1607-H1 Waste Site Excavation 
Sampling HEIS Sample Arsenic 

Area Number Date mo/ka 0 POL 
EXC-11 J1B9C8 7/12/10 9.67 0.851 

Duplicate of 
10.1 1.00 

J1B9C8 J1B9D0 7/12/10 
naivsIs: 

TDL 10 
Both> POL? Yes (continue) 

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

Difference > 2 TDL? No • acceptable 

17 

18A 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Duolicate Analvsis • 1607-H1 Waste Site Excavation 
Sampling HEIS Sample Iron 

Area Number Date mg/kg a PQL 
EXC-1 1 J1B9C8 7/12/10 181 00 17.0 

Duplicate of 
17300 20.1 

J189C8 J1B9D0 7/12/10 
Analysis: 

TDL 5 
Both> POL? Yes (continue) 

Duplicate Both >5xTDL? Yes (calc RPDl 
Analysis RPO 4.5% 

Difference > 2 TDL? Not aeplicable 

29 

30 
31 
32 
33 
34 
35 
36 
37 Duplicate Analysis• 1607-H1 Waste Site Excavation 

38 

39 
40 

41 

Sampling 
Area 

EXC-11 
Duplicate of 

J1B9C8 
42 Anal IS. 

43 

HEIS 

Number 
J1B9C8 

J1B9D0 

TDL 

Sample Sodium 

Date mQ/kQ Q PQL 
7/12/10 240 42.5 

7/12/10 
224 50.2 

50 

Potassium-40 
pCi/q Q MDA 
12.8 0.245 

15.9 0.285 

0.5 

Yes (calc RPO) 
21.6% 

Not applicable 

Barium 
ma/kg 0 PQL 
81 .3 0.425 

82.2 0.502 

2 
Yes (continue) 
Yes (calc RPO) 

1.1% 
Not applicable 

Lead 
mq/kq o PQL 
24.0 0.851 

24.4 1.00 

5 
Yes (continue) 

No-Stop (acceptable) 

No • acceetable 

Vanadium 

mq/kq a PQL 
46.1 0.851 

44.7 1.00 

2.5 

Attachment to Waste Site Reclassification Form 2010-065 

CALCULATION SHEET 

Date ___ 0_9_/2_7_/_1 o __ _ 
Job No. ____ 14_6_5_5 __ _ 

Radium-226 Radium-228 
pCI/Q Q MDA pCi/Q Q MDA 
0.535 0.049 0.754 0.099 

0.652 0.048 0.950 0.125 

0.1 0.2 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

19.7% 
Not applicable No • acceptable 

Beryllium Boron 
mq/kQ Q PQL mg/kg 0 POL 
0.249 0.170 3.79 1.70 

0.244 0.201 3.85 2.01 

0.2 2 
Yes (continue) Yes (continue) 

No-Stoe (acceetablel No-Stoe (acceetable) 

No • acceptable No • acceetable 

Ma~nesium Manganese 
mq/kq a PQL mq/kq 0 PQL 
4320 4.25 287 0.851 

3900 5.02 265 1.00 

75 5 
Yes (continue) Yes (continue\ 
Yes (calc RPO) Yes (calc RPO) 

10.2% 8.0% 
Not applicable Not applicable 

Zinc Aroclor-1254 

ma/ka Q PQL mg/kg a PQL 
40.5 2.55 0.00701 J 0.0132 

39.3 3.01 0.00998 J 0.0131 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen 3w. 

Thorium-228 GEA Thorium-232 GEA 
pCi/q Q MDA pCi/q Q MDA 
0.806 0.034 0.754 0.099 

0.945 0.033 0.950 0.125 

1 1 
Yes (continue) Yes (continue) 

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

No • acceptable No • acceptable 

Cadmium Calcium 
ma/ka Q PQL mg/kg Q PQL 
0.1 14 B 0.213 5720 17.0 

0.125 B 0.251 5360 20.1 

0.2 100 
No-Stoe (acceptable) Yes (continue) 

Yes (calc RPDI 
6.5% 

No • acceetable Not apelicable 

Mercury Mol bdenum 
mo/ko a PQL mo/ko 0 PQL 
0.0162 B 0.0258 0.260 B 0.851 

0.00949 B 0.0244 0.323 B 1.00 

0.2 2 
No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No • acceptable 

Fluoride 
Nitrogen in nitrate and 

nitrite 
mq/kq Q PQL mq/kq a PQL 

1.9 B 2.2 5.22 0.18 

1.3 B 2.2 4.76 0.18 

Rev. No. O 
Date 09/27 /10 

Sheet No. 24 of 25 

Uranium-233/234 
pCI/Q Q MDA 
0.773 0.237 

0.563 0.205 

1 
Yes (continue) 

No-Stcip (acceptable) 

No - acceptable 

Chromium 
mq/kQ Q PQL 
12.7 0.851 

12.0 1.00 

1 
Yes (continue) 
Yes (calc RPO\ 

5.7% 
Not aeelicable 

Nickel 
ma/ka a PQL 

12.0 2.13 

11 .2 2.51 

4 
Yes (continue) 

No-Sloe lacceetablel 

No - acceetable 

Phosphate 

mq/kq a PQL 
7.4 2.2 

5.3 2.2 

Uranium-238 
pCl/q Q MDA 
0.588 0.237 

0.456 0.205 

1 
Yes (continue) 

No-Stop (acceptable) 

No • acceptable 

Cobalt 
mq/kQ Q PQL 
6.58 2.55 

6.24 3.01 

2 
Yes (continue) 

No-Sloe (acceetable) 

No • acceelable 

Potassium 
ma/ka Q PQL 
1420 85.1 

1420 100 

400 
Yes (continue) 

No-Stoe (acceetable) 

No • acceptable 

Sulfate · 

mq/kq Q PQL 
36.9 2.2 

28.1 2.2 

44r-----,---;:;--;-;-:-;:=~-t---:;--:---:-:---,:---r---:-:--:---:-:---,:---t--~---:--:-:--7"""--t----:--,......-,::-,---','=--,-:-:-:----+----:--,--:------:-~-....,...,....,..-+-----:-.,.....-....,..:;.:..:....:.,............,.----1i---,-,-....,--_::;.. _ __, __ 1--_..,...,.__,,.....::---,---1 0.02 5 0.75 5 5 
Both> POL? Yes(continue Yes (continue Yes (continue No-Stop acceptable) No-Sto acce table Yes(continue Yes continue Yes continue 

45 Duplicate 
46 Analysis 
47 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

No-Sto acce table 

No • acce table 

Yes calc RPO 
3.1% 

Not a licable 

Yes calc RPO Yes calc RPO No-Sto acce table Yes calc RPO 
3.0% 9.2% 27.1% 

Not a 48~---~------~-----'----~--~~---...._ ___ ......._ ___ __._......;..;.;;_..c;.;;.~..;.;_.;;.'-'---....L..-.:..:..::.._::;.:=c..;;;;.;:.;.;:;.._...1...._---C-'=.:==::.;.:.---'---'-:..::.......:::..::.;:..::,:.=..::.....-.,___....:...:.::..:....;;===----' licable No • acceptable No • acce table Not a licable No • acce table Not a licable 

Remaining Sites Verification Package for the I 607-H 1 Septic Tank and Associated Drain Field 
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Aluminum 
mo/ko Q POL 
8370 17.0 

8010 20.1 

5 
Yes (continue) 
Yes (calc RPO) 

4.4% 
Not aeelicable 

Conner 
mq/kQ Q POL 

14.7 1.70 

14.3 2.01 

1 
Yes (continue) 
Yes (calc RPO) 

2.8% 
Not aeelicable 

Silicon 
mo/ka Q PQL 

467 5.11 

489 6.02 

2 
Yes (continue) 
Yes (calc RPO) 

4.6% 
Not applicable 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-H Field Re ation 
Subject 1607-H1 Waste Site Cleanup Verification 95% UCL Calculations 

1 
2 
3 
4 

Duplicate Analysis -1607-H1 Waste Site Overburden 
Sampling 

Area 
OB-3 

Duplicate of 
5 

6A 
7 
8 
9 

10 
11 
12 

J1B904 
naIvsIs: 

Duplicate 
Analysis 

Sample Sample 
Number Date 
J1B904 7/7/10 

J1B9F4 7/7/10 

TOL 
Both> PQL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

up cate 13 D Ii 
14 

naIvsIs • . A I • 1607 H1 W aste 

15 
16 

17 

18 
19 
20 
21 
22 
23 
24 

Sampling 
Area 
OB-3 

Duplicate of 
J1B904 

Analysis: 

Duplicate 
Analysis 

HEIS Sample 
Number Date 
J1B904 7/7/10 

J1B9F4 7/7/10 

TOL 
Both> PQL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

up11cate 25 o r 
26 

aIvsIs • . An I • 1607 H1 W aste 
Sampling HEIS Sample 

27 Area Number Date 
28 OB-3 J1B904 7/7/10 

Duplicate of 
J1B9F4 7/7/10 

J1B904 
Analysis: 

TOL 
Both> PQL? 

Duplicate Both >5xTDL? 
Analysis RPO 

Difference > 2 TDL? 

Carbon-14 
oCi/a Q MOA 
1.25 J 0.728 

0.914 J 0.765 

1 
Yes {continue! 

No-Stop (acceptable) 

No - acceptable 

Ite ve ur en s· 0 rb d 
Arsenic 

mg/kg Q PQL 
31 .6 0.630 

31 .6 0.752 

10 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Ite ve ur en s· O rb d 
Hexavalent chromium 
mg/kg Q PQL 
0.12 B 0.20 

0.1 5 B 0.20 

0.5 
No-Stop (acceptable) 

No - acceptable 

29 

30 
31 
32 
33 
34 
35 
36 
37 Duplicate Analysis - 1607-H1 Waste Site Overburden 

38 

39 
40 

41 

42 
43 
44 
45 
46 
47 
48 

Sampling 
Area 
OB-3 

Duplicate of 
J1B904 

Analysis: 

Duplicate 
Analysis 

HEIS Sample 

Number Date 
J1B904 7/7/10 

J1B9F4 7/7/10 

TDL 
Both> PQL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

Silicon 

ma/ka Q PQL 
391 J 3.78 

467 J 4.51 

2 
Yes (continue) 
Yes (calc RPO) 

· 17.7% 
Not applicable 

Potassium-40 
oCi/a Q MOA 
14.2 0.244 

14.8 0.213 

0.5 

Yes (calc RPO) 
4.1% 

Not applicable 

Barium 
ma/ka Q PQL 
97.5 0.315 

97.9 0.376 

2 
Yes (continue) 
Yes (calc RPO) 

0.4% 
Not applicable 

Iron 
mg/kg Q PQL 
18700 12.6 

19400 15.0 

5 
Yes (continue) 
Yes (calc RPOl 

3.7% 
Not applicable 

Sodium 

mq/kq Q PQL 
244 31.5 

246 37.6 

50 
Yes {continue) 

No-Stop (acceptable) 

No - acceotable 

Attachment to Waste Site Reclassification Form 20 10-065 

CALCULATION SHEET 

Date ___ 0_9_/2_3 __ /1_0 __ _ 
Job No. ___ 1_4-'-65c..;5;.._ __ 

Radium-226 Radium-228 
pCi/g Q MOA oCi/a Q MOA 
0.62 0.055 0.977 0.124 

0.629 0.039 1.02 0.095 

0.1 0.2 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

1.4% 
Not aoolicable No - acceptable 

Bervllium Boron 
ma/ka Q PQL mq/kQ Q PQL 
0.288 0.126 5.11 1.26 

0.288 0.150 4.84 1.50 

0.2 2 
Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable 

Lead Ma11nesium 
mg/kg a PQL ma/ka Q PQL 

102 0.630 4470 3.15 

101 0.752 4520 3.76 

5 75 
Yes (continue) Yes (continue) 
Yes (calc RPDl Yes (calc RPO) 

1.0% 1.1% 
Not applicable Not applicable 

Vanadium Zinc 

ma/ka Q PQL ma/ka Q PQL 
46.0 0.630 45.7 1.89 

46.8 0.752 45.8 2.26 

2.5 1 
Yes (continue) Yes (continue! 
Yes (calc RPO) Yes (calc RPO) 

1.7% 0.2% 
Not applicable Not aoolicable 

Cale. No. 0100H-CA-V0140 
Checked T. E. Queen °JW,-

Thorium-228 GEA Thorium-232 GEA 
oCi/a Q MOA pCi/a a MOA 
0.826 0.032 0.977 0.124 

0.930 0.035 1.02 0.095 

1 1 
Yes (continue) Yes (continue) 

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

No - acceotable No - acceotable 

Cadmium Calcium 
ma/ka Q PQL ma/kQ Q PQL 
0.0967 B 0.158 5360 12.6 

0.104 B 0.188 5400 15.0 

0.2 100 
No-Stop (acceptable) Yes (continue) 

Yes (calc RPO) 
0.7% 

No - acceptable Not applicable 

Mancianese Mercurv 
ma/ka Q PQL mg/kg Q PQL 

306 0.630 0.0133 B 0.0252 

313 0.752 0.0163 B 0.0275 

5 0.2 
Yes (continue) No-Stop !acceptable) 
Yes (calc RPO) 

2.3% 
Not applicable No - acceotable 

Chloride Fluoride 

ma/ka Q PQL ma/ka Q PQL 
7.2 2.5 7.2 2.5 

8.7 2.3 8.7 2.3 

2 5 
Yes {continue) Yes (continue) 

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

No - acceptable No - acceptable 

Rerru1ining Sites Verification Package for the 1607-H I Septic Tank and Associated Drain Field 

Rev. No. 0 
Date 09/23/1 O 

Sheet No. 25 of 25 

Uranium-233/234 
oCi/a a MDA 
0.685 0.187 

0.795 0.174 

1 
Yes (continue) 

No-Stop (acceptable) 

No - acceotable 

Chromium 
mQ/kQ Q PQL 

12.9 0.630 

12.6 0.752 

1 
Yes (continue! 
Yes (calc RPO) 

2.4% 
Not applicable 

Mol,bdenum 
ma/ka Q PQL 
0.307 B 0.630 

0.310 B 0.752 

2 
No-Stop (acceptable! 

No - acceotable 

Nitrogen in nitrate and 
nitrite 

ma/ka Q PQL 
26.7 D 0.99 

24.7 D 0.94 

0.75 
Yes (continue) 
Yes (calc RPDl 

7.8% 
Not applicable 

Uranium-238 
oCi/a Q MDA 
0.709 0.187 

0.613 0.174 

1 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Cobalt 
ma/kg Q PQL 
6.58 1.89 

6.70 2.26 

2 
Yes !continue! 

No-Stop (acceptable) 

No - acceotable 

Nickel 
ma/ka Q PQL 

11.3 1.58 

12.5 1.88 

4 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Phosphate 

ma/ka Q PQL 
6.4 J 2.5 

6.6 J 2.3 

5 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Rev. 0 

Aluminum 
ma/ka Q PQL 
9010 12.6 

9050 15.0 

5 
Yes (continue) 
Yes (calc RPO) 

0.4% 
Not aoolicable 

Copper 
mg/kg Q PQL 

14.2 1.26 

14.9 1.50 

1 
Yes (continue) 
Yes (calc RPDl 

4.8% 
Not applicable 

Potassium 
ma/ka Q PQL 
1600 63.0 

1560 75.2 

400 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Sulfate 

mcvkCI Q PQL 
131 D 12.4 

138 D 11.7 

5 
Yes (continue) 
Yes (calc RPO) 

5.2% 
Not aoolicable 
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Attachment l. 1607-Hl Wnste Site Verification Snmplc Resul ts (Rndionuclides). 

Sample Location HEIS Number Sample Date 
Americium-241 GEA 

pCi/g Q 
EXC- 11 JJB9C8 7i l2/10 0,03 8 u 

Duplicate of 
JI B9DO 7/ 12/10 0.039 u 

J IB9C'8 
EXC-1 J1B9B8 7/8/10 0.045 u 
EXC-2 Jll39B9 7/8/10 0.032 u 
EX(\3 JIB9CO 7/8/10 0.373 u 
EXC-4 JlB9Cl 7/8/ 10 0.034 u 
EXC-5 JJB9C2 7/8/10 0.122 u 
EXC-6 J 1139C3 7/8/10 0.344 u 
EXC-7 J1B9C4 7/9/10 0.178 u 
EXC-8 J1B9C5 7/12/10 0.091 u 
EXC-9 J1B9C6 7/ 12/ 10 0.041 u 
EXC-10 J1B9C7 7/12/ 10 0.093 u 
EXC-12 J 1B9C9 7/12/10 0.044 u 

OB-3 J1B9D4 7/7/10 0.114 u 
Duplicate of 

J 1B9F4 7/7/10 0.109 u 
J1139D4 

OB- I JIB9D2 717/10 0.047 u 
OB-2 J 1B9D3 717i l0 0.117 u 
0B-4 J1B9D5 717110 0.050 u 
OB-5 J189D6 7/7/10 0.170 u 
OB-6 J 1B9D7 ·7/7/10 0.042 u 
OB-7 JIB9D8 7/8/10 0.103 u 
OB-8 J 1B9D9 7/8/1 0 0.112 u 
OB-9 J 1B9FO 7/8/IO 0.043 u 

OB-10 J189F l 7/8/10 0,040 u 
OB-11 JIB9F2 7/8/ 10 0.359 u 
08-12 J IB9F3 7/8/ IO 0.110 u 

q\:lA';RS~1l;,;~,; .. '.',.>'.11,t-891:l.b '-.,.; , ~:;;°·!7.i l~/;J O~'/s, ""'t1;1Qi20t \ti t.tr:v,;;·t 
FS- 1 J IFXW2 3/23/11 -0.0567 u 

Acronyn•~ and notes apply to all oflhe tables in this attachment. 

' Resamplcd due to cxcecdance of cleanup criteria. 
Note: Data qualified with 13, C, and/or J are considered acceptable values. 

= B blank contammallon (morganic constituents) 
H EIS= Hanford Environmental lnfonnation System 
J = estimate 
L = dilution indicating physical and chemical interference arc present 
M = Sample duplicate precision not met 
PQL = practical quantitation limit 
Q = qualifier 
R = rejected 
U = undetected 

MDA 
0.038 

0.039 

0.045 
0.032 
0.373 
0.034 
0.122 
0.344 
0.178 
0.091 
0.041 
0.093 
0.044 
0.114 

0.109 

0.047 
0.117 
0.050 
0.170 
0.042 
0.103 
0.112 
0.043 
0.040 
0.359 
0.110 

-fdo,zot ,;F 
0.128 

Barium-133 
pCi/g Q MDA 
0.026 u 0.026 

0.028 u 0.028 

0.031 u O.oJI 
0.022 u 0.022 
0.048 u 0.048 
0.021 u 0.021 
0.026 u 0.026 
0.043 u 0.043 
0.040 u 0.040 
0.022 u 0.022 
0.024 u 0.024 
0.022 u 0.022 
0.032 u 0.032 
O.D28 u 0.028 

0.026 u 0.026 

0.030 u 0.030 
0.03 1 u 0.031 
0.033 u 0.033 
0.027 u 0.027 
0.025 u 0.025 
0.027 u 0.027 
0.026 u 0.026 
0.026 u 0.026 
0.027 u 0.027 
0.047 u 0.047 
0.027 u 0.027 

f ;,::o:ot.ri:: ;;y:-t.J'·r;, rtoi<rjr ,,:; 
-0.00469 u 0.0354 

Carbon-14 Cesium-137 Cobalt-60 
pCi/g Q MDA pCi/1!! Q MDA pCi/2 Q MDA 
1.12 0.784 0.038 lJ 0.038 0.024 u 0.024 

1.27 0.738 0.021 · u 0.027 O.Q25 u I O.Q25 

1.49 0.661 0.028 u 0.028 0.029 I u 0.029 
0.924 0.636 0.019 u 0.019 0.020 u 0.020 
1.18 0.655 0.044 u 0.044 0.047 u 0.047 
1.56 0.665 0.019 u 0.019 0.023 u 0.023 
2.24 0.672 0.046 u 0.046 0.017 u 0.017 
1.52 0.695 0.061 u 0.061 0.047 u 0.047 
1.18 0.684 0.026 u 0.026 0.024 u 0.024 
1.40 0.765 0.026 u 0.026 0.026 u 0.026 
1.33 0.770 0.022 u 0.022 0.025 u O.Q25 
1.15 0.754 0.024 u 0.024 0.024 u 0.024 
1.06 0.732 0.077 0.036 O.Q28 u 0.Q28 
1.25 J 0.728 0.030 u 0.030 0.050 u 0.050 

0.914 J 0.765 0.031 u O.Q31 0.020 u 0.020 
·-· 

1.25 J 0.695 0.031 u 0.03 1 0.028 u 0.D28 
1.25 J 0.704 0.026 u 0.026 0.023 u 0.023 
1.29 J 0.712 0.029 u 0.029 0.033 u o·.033 

0.222 UJ 0.772 0.024 u 0.024 0.023 u O.OH 
0.93 J 0.734 0.027 u 0.027 O.D28 u O.Q28 
1.74 0.693 O.DIS ll 0.018 0.021 u 0.021 
l.93 0.688 O.D28 u 0.028 0.029 u 0.029 
1.77 0.639 O.Q28 u 0.028 0.031 u 0.03 1 
1.4 7 0.631 0.033 u 0.033 0.027 u 0.027 
1.39 0.632 0.069 u 0.069 0.041 u 0.041 
1.34 0.672 0.031 u 0.031 0.027 u 0.027 

;;~:n1-:z~S11(: i~\Si]? ;r;;:W75'5-l:'.: ,;;:Q'~ii~,i (tt~;~ itf·o:;d~J~t: ';,;if'();Q2J]!J, ii'.(!~; .:;,,-;;o:ilz"?..;", 
0.362 u 0.449 -0.00727 VA 0.0272 0.0048 u 0.0307 
Attachment I IY Sheet No. 1 of 27 

Originator J. D. Sko1die ./tr Date 5/2/1 I 
Checked T. E. Queen \~ P) Date 5/2/1 I 
Cale. No. - -OIOOH CA VOl40 ---- Re . No. V 0 
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Sample Location 

EXC- 11 
Duplicate of 

J 189C8 
EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-7 
EXC-8 
EXC-9 
EXC- 10 
EXC-12 

OB-3 
Duplicate of 

JIB9D4 
OB-I 
OB-2 
OB-4 
OB-5 
OB-6 
08-7 
08-8 
OB -9 

OB-JO 
OB- JI 
OB-12 

,;. :/:f,'r.s8tf11;::;,,; 
FS-1 

HEIS Number Sample Date 

J1B9C8 7/12/10 

Jl89D0 7/12/10 

)18988 7/8/10 
J189B9 7/8/10 
JIB9CO 7/8/10 
JIB9CI 7/8/10 
J1B9C2 7/8/10 
JIB9C3 7/8/10 
J1B9C4 7/9/ 10 
Jl89C5 7/12/10 
J!B9C6 7/12/10 
Jl89C7 7/12/ 10 
Jl89C9 7/12/ 10 
J!B9D4 7/7/10 

JIB9F4 ?n/10 

JJB9D2 7/7/10 
JIB9D3 ?n/ 10 
1189D5 7/7/10 
JIB9D6 7/7/10 
JIB9D7 7/7/10 
JIB9D8 7/8/10 
J 189D9 7/8/10 
JIB9FO 7/8/ 10 
JIB9Fl 7/8/10 
JJB9F2 7/8/10 
JIB9F3 7/8/ 10 

+~~-iJ'.f§'@:1:ht: );1::J'.7:!i'~!lhff 
JIFXW2 3/23/11 

AttacJ1ment I. 16U7-Hl Waste :Site Venllcat1011 :Sam 
Eurooium-152 Eurooium-154 

oCi/e 0 MDA oCi/e 0 MDA 
0.059 u 0.059 0.081 u 0.081 

0.069 u 0.069 0.095 u 0.095 

0.072 u 0.072 0.097 u 0.097 
0.050 u 0.050 0.069 u 0.069 
0.114 u 0.114 0.153 u 0.153 
0.052 u 0,052 0.079 u 0.079 
0.044 u 0.044 0.052 u 0.052 
0.100 u 0.100 0.125 u 0,125 
0.067 u 0.067 0.079 u 0.079 
0.066 u 0.066 0.090 u 0.090 
0.051 u 0.051 0.078 u 0.078 
0.061 u 0.061 0.085 u 0.085 
0.074 u 0.074 0.093 u 0.093 
O.Q75 u O.D75 0.097 u 0.097 

0.068 u 0.068 0.075 u 0.075 

0.061 u 0.061 0.097 u 0.097 
0.073 u 0.073 0.077 u 0.077 
0.083 u 0.083 0.118 u 0.118 
0.062 u 0.062 0 ,075 u 0.075 
0.054 u 0.054 0.082 u 0.082 
0.062 u 0.062 0.071 u 0.071 
0.071 u 0.071 0.096 u 0.096 
0.067 u 0.067 0.103 u 0.103 
0.064 u 0.064 0.086 u 0.086 
0.108 u 0.108 0.124 u 0.124 
0.071 u 0.071 0.100 u 0.100 

:\:;:jJ]pff?:~ ~i~ il.MJA11k{ t-1·0:oss;,1~ ;{~ t}l :¥!fM~~ii: 
0.00302 u 0.078 1 0.0362 u 0.0952 

pie Kesults (Kadionuclidcs). 
Europium-155 Nickel-63 Plutonium-238 

oCii!! 0 
0,067 u 
0.068 u 
0.082 u 
0.062 u 
0.124 lJ 
0.081 u 
0.080 u 
0.113 u 
0.090 u 
0.066 u 
0.072 u 
0.068 u 
0.079 u 
0.081 u 
0.084 u 
0.101 u 
0.092 u 
0.088 u 
0.095 u 
0.074 u 
0.096 u 
0.085 u 
0.060 u 
0070 u 
0.118 u 
0.132 u 

}!'~Ji;tt;;\; i;?i~it 
-0 .00876 u 

Attachment 
Origioator 
Checked 
Cale. No. 

MDA pCi/1! 
0.067 0.238 

0.068 -0.372 

0.082 1.23 
0.062 0.464 
0.124 1.34 
0.081 -0 .123 
0.080 0.310 
0.113 0.782 
0.090 1.45 
0.066 1.05 
0.072 -0.83 
0.068 0.560 
0.079 -0 ,085 
0.081 -0.189 

0.084 -0.552 

0.101 -1.2 
0.092 0 
0.088 -1.43 
0.095 -0.078 
0,074 -0.528 
0.096 1.90 
0.085 2. 11 
0.060 0.464 
0.070 .1 .42 
0.118 0.889 
0.132 -0.425 

Ni\:mt~.~rr ffj~~~gsfr, 
0.0918 1.35 

J. D. Skog_lie 
T. E. Queen 

0 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

I u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

~li'J'.r/~ 
u 

OIOOH-CA-V0140 

MDA oCi/2 
3.16 0.063 

3.30 -0 .099 

3.15 -0.032 
2.88 0 
2.93 0.337 
3.05 0.031 
2.89 -0,078 
3.07 0.031 
2,77 0.033 
3.21 0,038 
3. I 5 0.040 
3.19 -0.058 
3.40 0.025 
2.57 -0.036 

2.68 -0.037 

2.63 -0.029 
2.47 0 
2.70 0 
2.66 -0 .045 
2.76 -0.034 
3.07 -0.054 
3.02 0.030 
2.88 -0,023 
3.02 0 
3.01 0 
2.88 0 

t~\\i}~tM;;t; ~Hq,,~jijil\i 
14.2 0 

Sheet No. 
Date 
Date 

Rev, No. 

0 MDA 
u 0.241 

u 0.365 

u 0.308 
u 0.306 

0.319 
u 0.342 
u 0.430 
u 0.299 
u 0.250 
u 0.291 
u 0.378 
u 0.278 
u 0.276 
u 0.277 

u 0.406 

u 0.225 
u 0.398 
u 0.339 
u 0.343 
u I 0.375 

I u i 0.260 
u : 0.229 
u 0.177 
u 0.351 ---
u 0.305 
u 0.213 

'.~{Y1~!: =ifiQ)~J~j~f 
u 0.117 

2 of27 
5/2/ 11 
5/2/ 11 
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Sample Location 

EXC- 11 
Duplicate of 

J IB9C8 
EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-7 
EXC-8 
EXC:-9 
EXC- 10 
EXC- 12 
08-3 

Duplicate of 
Jl 89D4 

OB- I 
OB-2 
0B-4 
OB-5 
OB-6 
OB-7 
0 8 -8 
08-9 
OB-10 
OB-I I 
08-12 

: '/· .'r,s:1f ,i•<'"e 
FS- 1 

H F.JS Number Sample Date 

J 1B9C8 7/12/10 

J I B9D0 7/12/10 

J1B9B8 7/8/1_0 
JIB9B9 7/8/10 
JIB9CO 7/8/10 
J1 B9C l 7/8/10 
l1B9C:2 7/8/ 10 
Jl B9C3 7/8/10 
JI B9C4 7/9/10 
JI B9C5 7/ 12/ 10 
l I B9C6 7/ 12/10 
Jl B9C7 7112/10 
l1B9C9 7/12/10 
11B9D4 7/7/10 

J IB9F4 717110 

11B9D2 1n110 
JI 89D3 7/7/10 
J 189D5 7/7/10 
J1B9D6 7/7/10 
ll89D7 7/7/10 
J 189D8 7/8/10 
J 18 9D9 7/8/10 
Jl 89FO 7/8/10 
J lB9Fl 7/8/10 
J189F2 7/8/10 
J l89F3 718110 

· , -;U~b)::r;: ~:! (iZf'f2JfQ·;\; 
J IFXW2 3/23/1 1 

A 1. 1607-Hl W Site Verifi Sample Results {Rad· tides} 
Plutonium-239/240 Potassium-40 

pCi/2 0 MDA pCi/c 0 MDA 
0.031 u 0.241 12.8 0.245 

-0 .033 u 0.253 15.9 0.285 

0.032 u 0.246 13.3 0.235 
0.032 u 0.244 13.7 0.183 
0.026 u 0.198 13 .7 0.588 

0 u 0.237 15.0 0.225 
-0.039 u 0.298 13 .9 0.160 
0 .094 u 0.239 13.9 0,279 

0 u 0.250 16.0 0.206 
0 lJ 0.29 1 13.4 0.263 
0 u 0.302 14.6 0.250 
0 u 0.222 13,8 0,240 

0 ,050 u 0.191 13.4 0.290 
0 .108 u 0.277 14,2 0.244 

0 .110 u 0.28 1 14.8 0.213 

0 .147 u 0.225 14.6 0.310 
0 .042 u 0.3 18 15.0 0.240 
0 .035 u 0.270 14.7 0.380 
0 .090 u 0 .343 13 .8 0.217 
0 .238 u 0.260 14.9 0.299 

0 u 0.208 14 .8 0.203 
0 .030 u 0.229 14. l 0.299 
0 ,023 u ' 0.177 14.6 0.354 

0 u 0.243 13 ,0 0.226 
-0,032 u 0.244 14.3 0.306 
-0,028 u ! 0.2 13 13.9 0.222 

·;:~•. 'i::; .. ct~11{,f:· i1ii.J( .\ \/Qi~;; j,; IS . I 0.309 

0 u 0.117 ~::;,--~'.f~4i-"':~":· ~- ;(~'::-~~~ .:.'>:~/~,-~;/ -, 

Radium-226 Radium-228 Silver-108 metastable 
pCi/2 0 MDA pCi/2 0 
0.535 0.049 0.754 

0.652 0.048 0.950 

0.670 0.058 0 .864 
0.592 0.040 0.713 
0.509 0.083 0.739 
0,735 0.048 0.890 
0.557 0.032 0.762 
0.552 0.076 0.807 
0.577 0.049 0.831 
0.475 0.044 0.7 16 
0.676 0.046 1.04 
0.56 1 0.044 0 .839 
0.65 1 0.055 0 .978 
0.620 0.055 0.977 

0.629 0,039 1.02 

0.648 . 0.050 0.830 
0.688 0.051 0.984 
0.580 0.072 0.830 
0.564 0,043 0.805 
0.566 0.048 0.906 
0.6 17 0.042 0 .975 
0.612 0.048 0.9 18 
0,640 0.052 0.9 12 
0.46 1 0.049 0.759 
0.669 O.D78 0.836 
0.550 0,053 0.847 
0.752 i 0.056 1.04 

:. -~~t:;··r.:: \:1'; '.:'J ',:l)t,';fl(:~;- ~ ;.;$?i!Ji!.1- ;~:/~~~ 
Allachmenl 
Originator 
Checked 
Cale. No. 

J. D. Sko_g_lie 
T. E . .Queen 

OIOOH-CA-V0 140 

MDA pCi/2 
0.099 0.016 

0.125 0.018 

0.14 1 0.020 
0.106 0.014 
0.153 0.030 
0.103 0.0 16 
0.073 0,012 
0.171 0.026 
0. 11 3 0.018 
0.092 0.017 
0.11 0 0.016 
0.092 0.017 
0.119 0.0 19 
0.124 0.020 

0.095 0.017 

0.107 O.D18 
0.119 0.02 1 
0.156 0.023 
0.094 0,017 
0.11 1 0.016 
0.096 0.0 17 
0. 132 0.0 19 
0.122 0.020 
0.105 0.018 
0.182 0.029 
0.139 0.0 19 
0.119 '{~ .,9,9~)Y~ 

!fJr:~JiI\'f:;:t: 0.00441 
Sheel No. 

Date 
Date 

Rev. No. 

0 MDA 
u 0.016 

u 0.018 

u 0.020 
u 0.014 
u 0.030 
u 0.0 16 
u 0.012 
u 0.026 
u 0.0 18 
u . 0.017 

u ' 0.016 
u ' 0,0 17 

u 0.0 19 
u 0.020 

u 0.017 

u 0.0 18 

u ' 0.021 

u ' 0.023 
u 0.017 
u 0.016 
u 0.0 17 
U I 0,0 19 
U I 0.020 
u 0.0 18 
u 0.029 
u 0.019 

;5-q:_f, §;,~iQ2l~ci~ 
u 0.0233 
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Sample Location 

EXC-11 
Duplicate of 

J 1B9C8 
EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 

EXC-6 
EXC-7 

EXC-8 
EXC-9 

EXC-10 

EXC'-12 
OB-3 

Duplicate of 

J 1139D4 
08-1 
OB-2 
OB-4 
OB-5 
OB-6 
OB-7 
OB-8 

08-9 
013-10 
08-11 
08-12 

·;·.t:{/}fS}i 1i~f\l;~~ 
FS-1 

HEIS Number Sample Date 

JIB9C8 7/12/ 10 

JIB9D0 7/12/10 

J1B9B8 7/8/10 
JIB9B9 7/8/10 
JIB9CO 7/8/JO 
JIB9Cl 7/8/10 

· JJB9C2 7/8/10 
JIB9C3 7/8/10 
JIB9C4 7/9/10 
J\B9C5 7/12/10 

JIB9C6 7/12/10 
JIB9C'7 7/12/10 
JIB9C9 7/12/10 
JIB9D4 7/7/10 

J1B9F4 7nno 

JIB9D2 7ntl0 
J1B9D3 7/7/10 
11B9D5 7/7/10 
J1B9D6 ?n/10 
JIB9D7 1n110 
JIB9D8 7/8/10 
11B9D9 7/8/JO 
JIB9FO 7/8/10 
JIB9FI 7/8/10 
J!B9F2 7/8/10 
JIB9F3 7/8/10 

':>)'.?I,fB~j);i}fy,( ::;:~7/l'~f 9.;;/•r 
JIFXW2 3/23/1 1 

-- -· - - - . . . s sam 

Thorium-228 GEA Thorium-232 GEA 

pCi/g Q MDA pCi/g 0 MDA 
0.806 0.034 0.754 0.099 

0.945 0.033 0.950 0.125 

0.893 O.D35 0.864 0.141 

0.903 0.029 0.713 0.106 
0.6 19 0 .056 0.739 0.153 
0.853 0.029 0.890 0.103 
0.782 0.025 0.762 0.073 
0.714 0.052 0.807 0.171 
0.814 0 .034 0.831 0.113 

0584 0.027 0.716 0.092 
0.909 0.029 1.04 0.110 
0.713 0.027 0.839 0.092 

I.I I 0.058 0.978 0.119 
0.826 0.032 0.977 0.124 

0.930 0.035 1.02 0.095 

0.763 0.033 0.830 0.107 

0.977 O.Q38 0.984 0.119 
1.04 0.068 0.830 0.156 

0.787 0.036 0.805 0.094 
0 .762 0.031 0.906 0.111 
I.JI 0.051 0.975 0.096 

0.720 0.032 0.918 0.132 

0.880 0.038 0.912 0.122 
0 .76 1 0.036 0.759 0.105 
0.800 0.051 ' 0.836 0.182 

0.735 0.032 0.847 0.139 

0.983 0.038 1.04 0.119 

),:.;ir< .. ~:-Jr.f)i::t\;~: ·:::~ ;~ ;~,.?' :~:/;/~?-~~\iJ;~} [} .. ~:~ .t:Or\~~)+1 :::; EJt~:.:-:fr ';?:~'? ;i(~~~J 

Ole R R - - - I 

Total beta radiostrontium Tritium Un\nium-233/234 

pCi/1( Q MDA oCii!! Q MDA pCi/g Q MDA 
-0.026 u 0.239 0.647 u 1.48 0.773 0.237 

-0.025 u 0.247 0.302 u 1.41 0.563 0.205 

0.138 u 0.291 -0.334 u 3.48 0.375 0. 119 
0.053 u 0.298 0 .286 u 3.58 0.643 0.129 
-0.126 u 0.314 1.73 u 3.28 0.518 0. 137 
-0 .023 u 0.384 0.567 u 3.55 0.562 0. 179 
-0.065 u 0.320 7.38 2 .94 0.353 0.142 

0.036 u 0.328 1.97 u 3.17 0.418 0.152 
0.043 u 0.314 -2 .27 u 3.29 0.654 0.156 
-0 .040 u 0.216 0.659 u 1.44 0.681 0.174 

0.034 u 0.246 0.322 u 1.50 0.789 0.252 
0.091 u 0.309 1.57 1.46 0.757 0.232 
-0 .063 u 0.225 0.442 . u 1.37 0.557 0.213 
-0 .046 u 0.309 0.461 ' UJ 3 .6 I 0.685 0.187 

0.014 u 0.296 -0.828 UJ I 3.46 0.795 0.174 

0.078 u 0.292 -0.205 UJ 3.22 0.745 0.173 

0.053 u 0.243 -1.46 UJ 3.4 0.823 0.150 
-0.064 u 0.328 -0.911 UJ 3.36 0.697 0.137 
-0.100 u 0.306 1.05 UJ 3.13 0.370 0.167 
0.042 u 0.313 -0.148 UJ 3.09 0.607 0.145 

0.036 u 0.330 0.754 u 3.15 0.469 0.128 
-0.031 u 0.307 2.48 u 3.17 0.783 0.130 

-0.045 u 0.209 0.880 u 3.06 0.612 I 0.180 

0. 106 u 0.226 1.50 u 2 .94 0.597 0.158 
-0.035 u 0.206 1.18 u 2.96 0.835 0.355 

-0.032 u 0.204 0.711 u 3.18 0.304 I 0.198 

(1m;gf1,11; }i~ ~t: :J;,tfi'.&io/J; }7J:~:i}~(t i:~:V.~~ iWJ1!:{1~::~~1~~ ;1:,: Q;j,%(.i:;·} iNiH~it!i,t1&;tt 
0.0622 u 0.188 0.0 156 u 0.0201 0.265 0.152 
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Sample Loca tion 

EXC- 11 

Duplicate of 
JIB9C8 
EXC- 1 
EXC-2 
EXC-3 
EXC'-4 
EXC-5 
EXC-6 
EXC-7 
EXC-8 
EXC-9 

EXC-10 
EXC-12 

OB-3 
Duplicate of 

J1B9D4 
08-1 
08-2 
OB-4 
08-5 
0 8 -6 
OB-7 
0 8 -8 
OB-9 
0 8 -10 
0 8 -1 1 
OB- 12 

:~~\~A~;pJ;l;l}~ki~;:I 
FS-1 

HEIS Number Sample Date 

JI B9C8 7/ 12/1 0 

J l 89DO 7/ 12/ 10 

J 1898 8 7/8/10 
JI B989 7/8/ 10 
Jl89CO 7/8/ 10 
Jl89C I 7/8/ 10 
J l 89C2 7/8/ 10 
JJB9C3 7/8/ 10 
JIB9C4 7/9/ 10 
JiB9C5 7/ 12/10 
J 189C6 7/ 12/10 
Jl 8 9C7 7/ 12/10 
JI B9C9 7/ 12/ 10 
JIB9D4 7/7/10 

J 189F4 ?n/1 0 

J IB9D2 7/7/ 10 
J l89D3 7/7/ 10 
) 18905 ?n/ 10 
JJB9D6 7/7/ 10 
J l89D7 ?n/10 
J IB9D8 7/8/ 10 
JIB9D9 7/8/ 10 
J!B9FO 7/8/ 10 
JI B9F I 7/8/ 10 
Ji 8 9F2 7/8/ 10 
J 189F3 7/8/10 

\Fl)J}:i~PJit-:~! 3f~i!rrtf~f,tqJf~ 
JIFXW2 3/23/1 1 

1. 1607-Hl Waste Site Verifi s R {Rad ' 
Uranium-235 Uranium-235 GEA Uranium-238 Uraniu m-238 GEA 

oCi/2 0 MDA oCi/2 0 MDA oCi/2 0 MDA oCi/2 0 MDA 
0.112 I u 0.286 0.152 u I 0.152 0.588 I 0.237 2 .89 u 2.89 I 

' 0.162 u 0.248 0.131 I u 0.137 0 .456 0.205 3.10 u 3.10 
; 

0.057 u 0.145 0.185 u 0.1 85 0.453 I 0.11 9 3.35 u 3.35 
0.061 u 0.157 0 .124 u 0.124 0.558 0.129 2 .34 u 2.34 
0.022 u 0.165 0.254 u 0.254 0.500 0.137 5.64 u 5.64 
0.028 u 0.217 0.114 u 0.114 0.679 0 .179 2 .73 u 2.73 
0.045 u 0.172 0.125 u 0.125 0.3 16 0.142 l.89 u l.89 
0.024 u 0.184 0.232 u 0.232 0.596 0.152 4.48 u 4.48 
0.049 u 0.189 0.180 u 0.180 0.511 0.156 3.06 u 3.06 
0.082 u 0.210 0 .142 u 0.142 0.590 0.174 3.1 9 u 3. 19 

0 u 0.304 0 .134 u 0.134 0.460 0.252 2.87 u 2.87 
0.037 u 0.280 0.141 u 0.141 0.696 0.232 3.30 u 3.30 
0.034 u 0.258 0.182 u 0.182 0.584 0.2 13 3.48 u 3.48 
0.059 u 0.226 0.175 u 0.175 0.709 0. 187 3.45 u 3.45 

0.028 u 0.2 10 0.167 u 0.1 67 0.613 0.174 2 .56 u 2.56 

0.055 u 0.209 0.152 u 0.152 0.632 0.173 3.26 u 3.26 -
0.095 u 0.182 0.187 u 0.187 0.607 0. 150 3.18 u 3.18 

. ···---·· --- -~-
0.043 u 0.166 0.20 1 u 0.201 1.02 0.137 3.78 I u 3.78 

0 u 0.202 0.1 78 u 0.178 0.545 0.167 2.49 u 2.49 
0.023 u 0.176 0.1 40 u 0.140 0.702 0.145 3.07 u 3.07 

0 u 0.155 0 .158 u 0.158 0.51 9 0.128 2 .74 u 2.74 ·-
0.02 1 u 0.158 0. 165 u 0.165 0.579 0 .130 3.55 u 3.55 
0.028 u 0.218 0.145 u 0.145 0.259 0.180 3.67 u 3.67 
0.075 u 0.191 0.159 u 0.159 0.638 0.158 2 .94 u 2.94 
0.393 u 0.430 0.234 u 0.234 0 .742 0.355 5.14 u 5.14 
0.022 u 0.166 0.167 u 0.167 0.394 0.137 3.76 u 3.76 

~~~{-~Jii1RJ,; ]ffefji; ,:1;,,0:-1 ~j,7,;{ 0.198 u 0.198 ;J/ Q';}ft~~i;~ i\r~~: i;~§m~.Q;f ~ 3.08 u 3.08 

-0.0076 u 0.133 !t$°~)i~ .. ~~~~; rLi~:.!;;#: /1;;5:~1:~ ~~-~::; O.l05 u 0.177 ~ti~'?~~~ ~"\'\'<!~~' 1•;:,;2]1f(~•g,~ 
Attachment I Sheet No. 
Originator J. D. Skoglie Date 
Checked T. E. Queen Date 
Cale. No. OIOOH-CA-V0 140 R~v. No. 
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Att:id1me11t l. 1607-H l W:iste Site Verification Sam le Results (Metals). 

Sample Location 
HEIS 

Sample Date 
Aluminum 

Number m p L 

EXC-11 J1B9C8 7/12/10 8370 17.0 u 0.851 0.425 0.170 3.79 1,70 
Duplicate of 

JIB9D0 7/12/10 8010 20. 1 1.00 u 1.00 10.1 1.00 82.2 0.502 0.244 0.201 3.85 2.01 
JI B9C8 
EXC-1 J\B9B8 7/8/10 9170 17.7 0.884 u 0.884 7.22 0.884 91.8 0.442 0.279 0.177 3.65 1.77 
EXC-2 JI B9B9 7/8/10 9000 19.1 0.957 u 0.957 5.47 0.957 71.7 0.478 0.282 0.191 2.43 1.91 
EXC-3 JIB9C0 7/8/10 6110 13.1 0.656 u 0.656 5.84 0.656 49.2 0.328 0.167 0.131 1.06 B 1.3 I 
EXC-4 JIB9CJ 7/8/10 8220 16.8 0.840 u 0.840 8.16 0.840 73.1 0.420 0.265 0.168 1.41 B 1.68 
EXC-5 JIB9C2 7/8/10 8610 17.6 0.881 u 0.881 10.6 0.881 73.0 0.441 0.270 0.176 2.48 1.76 

EXC-6 JIB9C3 7/8/10 7600 14.6 0.728 u 0.728 5.91 0.728 65 .3 0.364 0.240 0.146 1.88 1.46 
EXC-7 JIB9C4 7/9/10 7860 13.7 0.208 B 0.690 9.14 0.690 68 .3 0.344 0.235 0.137 1.19 B 1.37 
EXC-8 JIB9C5 7/12/10 82 10 15 .9 0.796 u 0.796 3.56 0.796 63.3 0.398 0.230 . 0.159 2.36 1.59 
EXC-9 JIB9C6 7/12/10 9950 14.8 0.740 u 0.740 6.61 0.740 92.3 0.370 0.290 0.148 3.30 1.48 

EXC-10 7/12/ 10 u 0.652 15.3 65.6 0.326 

1.10 

u 0.033 M 
OB-4 JI B9D5 717/10 7670 16.0 0.799 UJ 0.799 I 5.6 0.799 86.5 0.400 0.23 I 0.160 7.26 1.60 

OB-5 J\B9D6 7/7/10 7870 15.0 0.752 UJ 0.752 9.06 0.752 61.8 0.376 0.218 o_.1so 2.13 I.SO 
OB-6 J1B9D7 7/7/10 8160 13.2 0.659 UJ 0.659 12.3 0.659 78.9 0.330 0.236 0.132 3.33 1.32 

i, )t"ti10B;t-.~:t,::;,t :~:;.i:1,rMPt 1:: !.::krJ.1s11 o:;aii? {3: ·:oa.!ti;:,; Vi!i:: !tt-t:•: ,\ ~:;9;i}.J9.W'.1 hU.li 1~r,qrnMtt ;J~s.-,_gg;; ':tif; i~JJ;$ii21; tra~i~~it 1~wt 1:Q;ii~~f §\~rt ·9~;ti1 \i'tt¥: l~rc.Rl1illi.i: :q~li!:~iif i,tt41'i ,fiilt \i.t~ 
OB-7 re-sam le JIFXV9 3/23/11 8390 1.6 0.400 U 0.400 3.40 0.690 93.6 0.080 0.046 B 0.Q35 1.90 B 1.00 

i.- rtf;f(oB;sf ~f:~'!: ;"1tJ:t~9~9.t1 tiii}ltE/.i.P'toi ;(t~ ~8.Q'.k/; t~':ii '.7,'?f$,':·1tw1 J,tg'.tt\1,7&'.:111 iffilJ' S[tt~f/.8f ?\2~;~1t Jjj•t;i' }iM~lt ;~if{Ot#.l) :~~\', Jl:~~-:W /\,;_:Q';--t ~'!~ i~• I1i();~~'$!'.'.i -~;,a; J::fi';@f.j, e-t,1 :i:s'.61\r 
OB-8 re-sam le JIFXW0 3/23/11 9000 1.8 0.450 U 0.450 26.6 0.77 85.9 0.089 0.080 B 0.039 3.00 1. 10 

OB-9 JI B9F0 7/8/10 7950 14.9 0.746 U 0.746 8.80 0.746 68.4 0.373 0.267 0.149 1.95 1.49 
OB-10 JIB9Fl 7/8/10 7860 16.2 0.812 U 0.812 10 .6 0.812 72.2 0.406 0.245 0.162 1.93 1.62 
OB-I I JI B9F2 7/8/10 6810 13.7 0.686 U 0.686 9.83 0.686 60.9 0.343 0.219 0.137 2 96 1.37 
OB-12 J1B9F3 7/8/10 7710 19.0 0.951 U 0.951 11.3 0.951 75.8 0.476 0.244 0.190 3.85 1.90 

\tj:/f\1/,t,s;Ir,}:li~\;~f i t,Jil~:9'.ntiiti :j\f;zt,tzlitolt:~ l.11 ;,1:S..QOO~t;; \t;fr;f ,,i~t~/5 n f>i11fQ':~ttg•. ;i;~.l\; ;\!Pi 1Ql\ ~ict~f:il;;i.i' E11Ji~i }Jb;?JQ];i -0ti4i\l}il' f':.?,?) rn~.s~;' ~;~,i>~ i71.?,:1i\ ~iiii'i!i: ~tWl~Jt;; r)li)t)ji~l*'; 1'ii~f;1 :fill!-9.JJ 
FS-1 re-sam le JIFXW2 3/23/11 5870 1.7 0.4 U 0.400 1.30 0.700 40.5 0.081 0.035 U 0.035 1.00 U 1.00 

Equipment Blank JI B9F5 7/7/10 218 12.7 0.633 UJ 0.633 0.427 B 0.633 1.87 0.317 0.0686 B 0.127 1.27 u 1.27 

' Resampled due to cxceedance of cleanup criteria. Attachment Sheet No. 6 of27 
Originalor J. D. Skoslie Date 4n6/1 I 

Checked T. E. Queen Date 4/26/11 
Cale. No. 0I00H-CA-V0140 Rev. No. 0 
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Attachment I. 1607-H J Waste S ite Verification Sam le Res ults (Meta ls. 

Sample Location 
H EJS 

Sample Date! 
C admium C alcium Chromium Cobalt Copper H exavalcnt Chr omium 

Number 

EXC- 1\ J \B9C8 7/\2/10 
Duplicate of 

J \ B9D0 7/\ 2/10 0.125 B 0.251 5360 20. 1 12.0 1.00 6.24 I 3.0 1 14.3 2 .0 1 0.20 I U I 0.20 
J I B9C8 
EXC- 1 J !B9B8 7/8/10 0. 128 B 0.22 1 5620 17.7 12.9 0.884 7 .03 2.65 14.6 l.77 0.11 B 0 .20 
EXC-2 J !B98 9 7/8/10 0.1 34 B 0 .239 5760 19. l . 13.2 0.957 7 .29 2 .87 14.5 1.91 0.14 B 0 .20 
EXC-3 J1 B9CO 718110 0.112 B 0.164 4420 13.1 10.0 0.656 5.29 1.97 13.4 1.31 0.15 B 0 .20 
EXC-4 JI B9Cl 7/8/10 0.128 B 0.210 5 190 16.8 12.9 0 .840 7.54 2.52 15.8 1.68 0.09 B 0.20 
EXC-S J1B9C2 7/8/10 0.125 B 0.220 6380 17.6 12.7 0.88 1 6 .82 2.64 14.S 1.76 0.12 B 0.20 
EXC-6 J1 B9C3 718110 0.115 B 0.1 82 5840 14.6 11.7 0.728 6.50 2 .18 13.9 1.46 0.20 u 0.20 
EXC-7 J1 B9C4 7/9/10 0. 127 B 0.172 67S0 13.7 12.9 0.690 6.64 2.06 16.6 1.37 0.12 B 0.20 
EXC-8 J1B9CS 7/12/10 0.114 B 0.199 6340 15.9 13 .7 0 .796 6,67 2.39 1S.6 1.59 0.20 u 0.20 
EXC-9 JIB 9C6 7/12/ 10 0.122 B 0 .18S 4 140 14.8 13.4 0.740 7 .23 2.22 12.9 1.48 0.20 u 0.20 

EXC-10 JI B9C7 7/12/ 10 0.0949 B 0. 163 5110 13.0 11.5 0 .652 5.94 1.95 13.4 1.30 0.20 u 0.20 

Jl B9C9 7112/10 0. 134 B 0.213 4770 17.0 13. l 0.8S\ 7.1 l 2.55 13.8 1.70 0.20 u 0.20 .. . . "·······• . .... .... . ,., .. ,_ -- .. ,.,_.,, _.,,., .. ,,,, . ,. '- -- . ., . -~ ..... .... ~ .... ·-·-·' ··--~--
0. 12 B 0 .20 

OB-1 I J l B9D2 I 7/7110 I 0 .109 I B I 0.213 I 6460 17.0 11.7 1 0.850 I 6.52 I I 2.55 I 16. l 

R;~rffe0~0:~:~J}/{9p'}.)!~; ;¥~:z:&ti(Ql;~ k~W:m ~11i:. i'.:':1:'.Q,ff~?;. ;;~~~§i.!fo~ 'i.~r~ ·;,1Hl~t!: '~~t7~4'ir. ~Jfg;fi~'.:7i ;; ~~r.4~t'.'!~~;; ~~jJ~~ f~;.'.t.(i';!,i~: ~~' ~~~M~¾~ 
OB-2 re-sample I ll FXV7 I 3/23/11 I 0.093 IBMI 0.041 I 6940 I M I 14.0 I 10 .2 I I 0.0S7 I 5.7 I X I 0.099 I 14.2 I I 0.21 

OB-4 I l1 B9o s I 7/7/10 I 0 .102 I B I 0.200 I 5760 I I 16.0 I 10.6 I I 0.799 I 5.93 I I 2.40 I 12.4 
OB-5 I JI B9D6 I 7/7/1 o I 0 .102 I B I 0. 188 I 5890 I I 15.0 I 12.7 I I 0.752 I 6.30 I I 2. 26 I 13.5 
OB-6 I l1B9D7 I 717110 I 0. 106 I B I o.165 I 5790 I I 13.2 I lt.9 I I 0.659 I 6.22 I I t.98 I 14.0 I I 1.32 

OB-10 J IB9F l B I 0 .203 I 6020 I I 16.2 I t t.9 I I 0.812 I 6.21 I I 2.44 I 13.9 I I t.62 0.20 u 0.20 

OB-11 l1 B9F2 B I 0. 111 I 5160 I I 1).7 I l l.7 I I o.686 I 5.63 I I 2.06 I 12.7 I I 1.37 0.20 u 0.20 
OB-1 2 ll B9F3 11s110 I 0.121 I B I o.238 I S730 I I 19.0 I l 1.1 I I 0.9S1 I 6.05 I I 2 .ss I 13.6 I I l.90 0.21 u 0.21 

:~~,r.;;iwi-9fi'" i?I1)jj2J>f 1; 0.20 u 0.20 - --
FS-1 re-samplt: Jl FXW2 0.15 IU 0.15 

Equipment Blank I l I B9F5 I 717110 I 0 .158 I U I 0 .158 I 45 . I I I 12.7 I 0.302 I B I 0.633 I l.90 I U I 1.90 I 0.450 I B I 1.27 ~:.:r\~liff".~~f;J.~'¥.fh~?.c.;::~r~~ 
• Resampled due to exccedance of cleanup ~riteria. Attachment 

Originator J. D. Skoglie 
Checked T. E. Queen 
Cale. No. OlOOH-CA-VOl40 
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Sample Location 
. HEIS 

Sample Date 
Number L 

EXC-11 J l B9C8 7/12/10 0.85 1 8 0.0258 B 
Duplicate of 

J IB9DO 7/12/10 17300 20.l 24.4 l.00 3900 5.02 265 1.00 0.00949 8 0.0244 0.323 B l.00 JI B9C8 
EXC- 1 .1 1B9B8 7/8/10 20700 17.7 21.6 0.884 4520 4.42 312 0.884 0.0283 u 0.0283 0.393 8 0.884 
EXC-2 .11 B9B9 7/8/10 21300 19. J 12.4 0.957 4560 4.78 320 0.957 0.0277 u 0.0277 0.447 B 0.957 
EXC-3 J l89CO 7/8/10 16100 13. 1 10.7 0.656 3700 3.28 221 0.656 0.0268 0.0263 0.361 B 0 656 
EXC-4 Jl B9C l 7/8/10 20700 16.8 18.8 0.840 • 4390 4.20 341 0.840 0.0252 u j 0.0252 D.415 8 0.840 
EXC-5 JIB9C2 7/8/10 20300 l 7.6 34.9 0.881 4320 4.41 306 0.88 1 00232 u 0.0232 0.421 B 0.881 
EXC-6 JIB9C3 7/8/10 19000 14.6 19.2 0.728 4200 3.64 282 0.728 0.0258 u 0.0258 0.386 B 0.723 
EXC-7 J IB9C4 7/9/ l 0 17300 13.7 29.5 0.690 4100 3.44 307 0.690 0.0967 0.0274 0.347 8 0.690 
EXC-8 JIB9CS 7/12/10 17800 15.9 5.98 0.796 4660 3.98 280 0.796 0.0258 u 0.0258 0.277 B 0.796 
EXC-9 JI B9C6 7/12/10 14.8 0.740 3.70 0.740 0.0226 u 0.0226 0.293 B 

7/12/10 13.0 0.652 3.26 B 
7/12/10 

JIFXWl 3/23/11 16900 X 4.1 14.8 0.290 4150 4.0 287 0.11 0.0060 U 0.0060 0.280 U 0.28 

0B-l J IB9D2 ?n/10 18900 17.0 25.3 0.850 4300 4.25 286 0.850 0.0103 B 0,0248 0.278 B 0.850 

;~'i·)t¼)l3'iZ:~if;;~l {/~J}\iji),~:f\ jjf}f?W (fit:,~ ~1¼1'~Q.o,'6'.tt2 ~i[-fi t J;f$;';} tt{6~fi'lrt~; :t'.t/1; ,~{9.;lt~:~ f?@.!~Mi Jt{/ :t~JM};~ ii~~~-~w: $if.i\ti 1m1N\t ~~~);, a~i gpjo~~~ ~ig.ili:~'Qi& Il!1i l ti:i.i~t;: 
08-2 re-sam le JIFXV7 3/23/11 16000 X 3.8 9.70 0.270 4150 3.70 283 0.099 0.00600 U 0.00600 0.370 B 0.260 

OB-4 JI B9D5 7/7/10 17700 I 6.0 50.9 0.799 3960 4.00 267 0.799 0.0271 U 0.0271 0.318 B 0. 799 
OB-5 J1B9D6 7/7/10 18300 15.0 29.1 0.752 4380 3.76 284 0.752 0.0105 B 0.0233 0.281 B 0.752 
OB-6 J IB9D7 7/7/10 19000 13.2 39.4 0.659 4380 3.30 285 0659 0.0175 B 0.0269 0.271 B 0.659 

;MJl~iji;'¾,~mt{;; ~nm:r{~i~):'.f. :ti\~1?~X(W.?k :;piq;•:fo9 1\1;t,} ,\f &:j}if§f ;:ft\~fir0\! flV!l ;:§'.$.~~k ;!i\~~Pk g;?r JJ~~r; ~'ii~W~t~ ii~t~ Ut~1£i.~ /i;~~@f:gf i Uli.~ lkQi~~1~,1: i it;g~:Q\\i \1.i i i~t~·~x 
OB-7 re-sam le Jl FXV9 3/23/11 17700 X 4.0 8.50 0.280 4200 3.90 3 11 0. JOO 0.0058 U 0.0058 0.270 B 0.270 

i~ii'./or£1s'.~f;,1{~~j ~;;x;-:·w~irr ii!,,~;~t.~i-OJ;1W -~~Q~Qlf;., ,~it ¥li§~~it ~. i1J~r ~~\)~ ~Jk &~1~ :i:@l<iQ~~ }$~i fi~l~g!~; ,,,;~1~l?1 ;~~j!~ /O;J~~1i ;~q,'§.~i9't~! ijM ~ 9:i~~f ~pfif?.'.i=JI ~1 rtt~! ls 
OB-8 re-sam le JIFXWO 3/23/ 11 17600 X 4.5 152 0.320 4240 4.30 350 0.120 0.00600 U 0.00600 0.300 U 0.300 

OB-9 J189FO 7/8/10 18600 14.9 29.9 0.746 42 10 3.73 287 0.746 0.0269 U 0.0269 0.324 B 0.746 
OB- 10 J IB9FI 7/8110 18600 16.2 36.8 0.812 4170 4.06 28 1 0.812 0.0266 U 0.0266 0.332 B 0.812 
OB- I I J1 B9F2 7/8/10 16600 13.7 33.2 0.686 3630 3.43 250 0.686 0.0247 U 0.0247 0.284 B 0.686 
OB-1 2 JI B9F3 7/8/10 17300 19.0 36.5 0.95 1 3810 4.76 266 0.951 0.0136 B 0.023 1 0.618 B 0.951 

-~'+ti':\l;ffisJe1J:31:t,i ~itJi,rn21)ifi;, -~il:a1,r~1:t«i;;i i~:i~'!'Af@'i{! !~K JiJ-i~2~ ~#l9I~m:i i])tf ifQJ~ifi4f~ :ii}}~~:9't.1i "ibl:& ~fW~~~if, mi1~:if iti11: Illfit¢.1; it:9.'.{0.:~~¥1~:: &.<it itP.m~~ii ~~~.i#~~i il~l; ~zq1@r11 
FS-1 re-sam le J I FXW2 3/23/11 12400 X 4.0 2.70 0.290 3870 3.90 228 0. 11 0 0.00580 U 0.00580 0.280 U 0.280 

E ui rnent Blank JI B9F5 7/7/ 10 I 100 12.7 0.261 B 0.633 51.5 3.1 7 5.66 0.633 0.0243 U 0.0243 0.633 U 0.633 

• Resampled due to exceedance of cleanup criteria. Attachment 
Originator 
Checked 
Cale. No. 

J. D. Skoglie 
T. E. Queen 

0 l OOH-CA-VO 140 
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Date 
Date 

Rev. No. 
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Sample Location 
HEIS 

Sample Date 
Number m V L 

EXC-1 1 JIB9C8 7/12/10 12.0 0.255 u u 42.5 
Duplicate of 

11B9D0 7/12/ 10 11.2 2 .51 1420 100 0.301 u 0.301 489 6.02 1.00 u 1.00 224 50.2 
J189C8 
EXC-1 1189B8 7/8/10 11.7 2.21 1600 88.4 0.265 u 0.265 598 5.3 0.884 u 0.884 221 44.2 
EXC-2 JIB9B9 7/8/10 12.0 2.39 1440 95 .7 0.287 u 0.287 965 5.74 0.957 u 0.957 250 47.8 
EXC-3 J18 9CO 7/8/10 8.84 1.64 783 65 .6 0.197 u 0.197 316 3.94 0.656 u 0.6S6 174 32.8 
EXC-4 J1B9CI 7/8/10 11.5 2. 10 1260 84.0 0.252 u 0.252 496 5.04 0. 840 u 0.840 212 42.0 
EXC-5 J IB9C2 7/8/10 J I.I 2.20 1380 88 .1 0.264 u 0.264 50 1 5.29 0.88 1 u 0.8S1 219 44.1 
EXC-6 J I B9C3 7/8/10 11.8 1. 82 1390 72.8 0.218 u 0.218 430 4.37 0.728 u 0.728 199 36.4 
EXC-7 i!B9C4 7/9/10 11.2 1.72 11 50 68.7 0.206 u 0.206 343 4. 12 0.687 u 0.687 207 34.4 
EXC-8 J 189C5 7/12/10 12.4 1.99 1190 79.6 0.239 u 0.239 369 4.78 0.796 u 0.796 277 39.8 
EXC-9 JI 8 9C6 7/12/10 12.1 1.85 1890 74.0 0.222 u 0.222 416 4.44 0.740 u 0.740 207 37 .0 

EXC-10 J IB9C7 7/12/10 I I.I 1.63 1190 65 .2 0.195 u 0.195 309 3.91 0.652 u 197 
7/12/10 

OB-6 J 1 B90 7 7/7/10 11.0 !.65 1240 65 .9 0.198 U 0.198 363 J 3.96 0.659 0.659 2S6 33.0 

~iX:J,00.i'3~1~g;:1M!r: .:wiHJ}~;p:~~,1 :~q;H>tt~i\:..Wµ~ ~;in~hr,f-{.:~i ~1½'.;; ~,j~witr ~ ,~6 *~~ff~~~~;§!,~,. )~Q¼~~;;; i~~ ;,, ~ ;?.~4-~-' ~ii,§)]~t h~~'.l? ~£s}i11i;i ;i;~,~lltil'~ 11-1 ~Y:'if M{.~w11t t~ fn~ ~~i;;: :;f[,4g~~~ 
OB-7re-sam le JI FXV9 3/23/11 10 .S X 0 .13 1850 43.0 0.900 . U 0.900 393 5.90 0.170 U 0. 170 231 61.8 

ffi1~t~&J'J:f'$\?~lf.;l# M)\1iiHl~t?.!?-m }::f,i'jf!J,~lfq4;~: ~h~J;ii!!~:t ~lrn ~\\j'9:~:); '.s£~1!~9.QT~ti 1/J.ilij ;~~%~!$/i \ ;'.qf~j~~' P}Ji ~:J[ 'J'.ij ~;~ ~1(1t~ f'.;. 'i§;?~J :ti'/;;Qff[i ~ t ~}ti: !'f P>"~Itslf 1?lt~,~£ ~!;;j\: m~~~i/: 
OB-8 re-sam le JI FXWO 3/23/1 1 10.8 X 0.14 2280 48. 1 1.0 U 1.0 424 6.60 0. I 90 U 0 .190 20S 69.2 

08-9 J1B9FO 7/8/10 I 1.5 1.87 1220 74.6 0 .224 U 0.224 484 4.48 0.746 U 0 .746 229 37.3 
OB-10 J IB9F1 7/8/10 11.6 2 .03 1260 81.2 0.244 U 0.244 493 4.87 0.812 U 0.812 193 40 .6 
OB-I I J IB9F2 7/8/10 10.7 1.71 11 30 68.6 0.206 U 0.206 344 4.11 0 .686 U 0 .686 182 34.3 
OB-1 2 J 1B9F3 7/8/10 9.83 2.38 1200 95 .1 0.285 U 0.285 476 5.71 0.951 U 0.951 212 . 47.6 

FS-1 re-sam le JlFXW2 3/23/1 1 11.2 X 0.13 872 43.7 0 .920 U 0 .920 187 6.00 0 .170 U 0.170 293 62.9 
E ui menl Blank J1 B9F5 7/7/10 0.482 8 1.58 70.4 63.3 0 .190 U 0 .190 153 3.80 0.633 U 0 .633 31.7 U · 31.7 

• Resampled due Lo exceedance of cleanup cri teria. Attachment 
Originator 
Checked 
Culc. No. 

J. D. Skoglie 
T. E. Queen 
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Sample Location 
Number 

Sample Date 

EXC-1 1 JIB9C8 7/12/10 

Duplicute of 
JI B9DO 7/ 12/1 0 44.7 1.00 39 .3 3.01 

JIB9C8 
EXC-1 JIB9B8 7/8/J 0 52.l 0.884 41.1 2.65 
EXC-2 JI B9B9 7/8/10 53 .6 0.957 42.3 2.87 
EXC-3 JIB9C0 7/8/10 46.5 0 .656 46 .8 1.97 
EXC-4 JJB9Cl 7/8/10 51.3 0.840 45 .7 2.52 
EXC-5 JJB9C2 7/8/10 51.1 0.88 1 41.0 2.64 
EXC-6 Jl B9C3 7/8/10 47 .8 0.728 42.6 2 .18 

JJB9C4 7/9/10 44.5 0.687 42 .1 2.06 
7/ 12/10 0.796 36.2 2.39 

7/12/ 10 0.740 4 1.6 2.22 
7/ 12/10 39.0 1.95 

3/23/11 

JI 8 90 2 1n110 48.1 2.55 

;t\ii,?;f~nI2tJfiW~ ~ HJ3 'p3·\:,; .;~7q' it {;, i;;f,~~"!H ;~l~t ;/ 1:1 't lt,lt.Jt<t:Q;i;.;f !;!,~.:~ ~~t ft~:~: 
OB-2 re-sam le JI FXV7 3/23/1 1 43 . l 0.093 37.2 X 0.39 

OB-4 JJB9O5 7/7/10 46.2 0.799 38.2 2.40 
OB-5 J !B9O6 ?n/10 47.2 0.752 37.8 2 .26 
OB-6 JIB9O7 7n/l0 47 .9 0.659 39.0 1.98 

~i~Pi9~~IAW6¥ri' E~ii1 ~~J?.~_'\t:) 'i?19t~Wt~ '!/;;i:4~:~:~tI 10~-~ i'*f§~~A ::~~%t7£~:'} ii,11/ ~ilt~f)'.; 
OB-7 re-sam le Jt FXV9 3/23/1 l 43 .6 0.098 39 .5 X 0.42 

~~;t~'.01ltS:i~;,t{(~)"5 t~~~~Jf~9.~. fil ;21~~fl~~1l:O?;x·; i~j:L:~~·~~t~# .Jfi: ~ ,J~r4~~s1:Jt ~Mti fi.~~-~~7i 
OB-8 re-sam le JIFXW0 3/23/11 40.8 0. 110 40 .6 X 0.47 

OB-9 J 1B9F0 7/8/10 47.9 0 .746 39.2 2.24 
OB-10 JI B9Fl 7/8/J0 47.6 0.812 40 .1 2.44 

E ui ment Blank JJB9F5 

• Resampled due 10 exceedance of cleanup criteria. 
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Cale. No. 
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CONSTITUENT CLASS 

Aroclor-1016 PCB 
Aroclor-1221 PCB 
Aroclor-1232 PCB 
Aroclor-1242 PCB 
Aroclor-1248 PCB 
Aroclor-1254 PCB 
Aroclor-1260 PCB 

Aldrin PEST 
Alpha-BHC PEST 

alpha-Chlordane PEST 
beta-1,2,3,4,5 ,6-Hexachlorocyclohexane PEST 

Delta-BHC PEST 
Dichlorodiphenyldichloroelhune PEST 

Dichlorodiohenvldichloroelhvlene PEST 
Dichlorodiphenyl1richloroetha11e PEST 

Dieldrin PEST 
Endosulfan 1 PEST 
Endosulfan II PEST 

Endosulfan sulfole PEST 
Endrin PEST 

Endrin aldehvde PEST 
Endrin ketone PEST 

Gamma-BHC <Llndane) PEST 
gamma-Chlordane PEST 

Heotachlor PEST 
Heotachlor epoxide PEST 

Methoxvchlor PEST 
Toxaphene PEST 

EXC-11 · JlB9C8, Duplicate of J1B9C8 • 
7/12/10 J IB9D0, 7/12/10 

u2/k~ 0 POL u2/k2 0 POL 
13.2 u 13.2 13.1 u 13.1 
13.2 u 13.2 13.1 u 13.1 
13.2 V 13.2 13.1 V 13.1 
13.2 u 13.2 13.1 u 13.1 
13.2 u 13.2 13.1 u 13.1 
7.01 J 13.2 9.98 J 13.l 
13.2 u 13.2 13.0 J 13.1 
1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 UD 1.32 

1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 VD 1.32 
1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 VD 1.32 
1.32 UD 1.32 1.32 UD 1.32 

1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 VD 1.32 
1.32 VD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 VD 1.32 
1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 VD 1.32 
l.32 UD 1.32 1.32 VD 1.32 
1.32 UD 1.32 1.32 UD 1.32 
1.32 UD 1.32 1.32 UD 1.32 
19 .8 UD 19.8 19.8 VD 19.8 

EXC-1- JIB9B8, 7/8/10 

u2/k2 0 POL 
13.1 u 13 .1 
13.1 u 13.1 
13.1 u 13.1 
13.1 u 13. l 
13.1 u 13.1 
13.1 V 13.1 
13.1 u 13.1 
1.31 UD 1.3 l 
1.31 UD 1.31 
l.31 UD l.3 l 
1.31 UD 1.31 
1.3 I UD 1.31 
1.31 UD 1.31 
1.31 UD 1.31 
1.31 UD 1.3 1 
1.31 VD 1.31 
1.31 UD 1.31 
1.31 VD 1.3 I 
1.31 VD 1.31 
1.31 UD 1.31 
1.31 UD 1.31 
1.3 l UD 1.31 
1.3 I UD 1.31 
1.31 UD 1.31 
1.3 I UD 1.31 
1.31 UD 1.31 
1.31 VD 1.31 
19.7 VD 19.7 

EXC-2 · JIB9B9, 7/8/10 EXC-3 • JJB9C0, 7/8/10 EXC-4 - J1B9CJ, 7/8/10 

u2/k2 0 
13.3 u 
13.3 u 
13.3 V 
13.3 u 
13 .3 u 
13 .3 V 
13.3 u 
1.34 UD 
1.34 UD 
1.34 UD 
1.34 UD 
1.34 UD 
1.34 UD 
1.34 UD 
1.34 UD 
1.34 VD 
1.34 VD 
1.34 VD 
1.34 UD 
1.34 UD 
1.34 UD 
1.34 UD 
1.34 UD 
1.34 uo 
1.34 UD 
1.34 UD 
1.34 UD 
20.I VD 
Attachment 
Originator 
Checked 
Cale. No. 

POL ug/kg 0 
13.3 12.8 u 
13.3 12.8 u 
13.3 12.8 u 
13.3 12.8 u 
13.3 12.8 u 
13.3 38.5 
13.3 15.2 
t.34 1.28 UD 
1.34 1.28 UD 
1.34 1.28 UD 
l.34 1.28 UD 
1.34 1.28 UD 
1.34 1.28 UD 
1.34 1.28 UD 
1.34 1.28 UD 
1.34 1.28 UD 
1.34 1.28 VD 
1.34 1.28 UD . 

1.34 1.28 UD 
1.34 1.28 UD 
1.34· 1.28 UD 
1.34 1.28 UD 
1.34 1.28 VD 
1.34 1.28 UD 
1.34 1.28 UD 
1.34 1.28 UD 
1.34 1.28 UD 
20.1 19.2 UD 

J. D. Sko.s.lie 
T. E . .Queen 

0I00H-CA-V0J40 

POL u2/k[ 

12.8 13. l 
12.8 13.1 
12.8 13.1 
12.8 13.1 
12.8 13.1 
12.8 23.8 
12.8 8.95 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.3 l 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
1.28 1.31 
19.2 19.7 

Sheet No . 
Date 
Date 

Rev. No . 

Q POL 
u 13.1 
V 13.1 
u 13.1 
u 13.l 
u 13.1 

13 .1 
J 13. 1 

UD 1.31 
UD 1.3 I 
VD 1.31 
VD 1.3 1 
UD 1.31 
UD 1.31 
UD 1.31 
VD 1. 31 
UD 1.3 1 
UD 1.31 
UD 1.31 
VD 1.31 
VD 1.3 1 
UD 1.31 
VD 1.31 
UD 1.31 
UD 1.31 
VD 1.31 
UD 1.3 I 
VD 1.31 
UD 19.7 
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CONSTITUENT 

Aroclor-1016 
Aroclor-122 1 
Aroclor- 1232 
Aroclor- 1242 
Aroclor-1248 
Aroclor- 1254 
Aroclor-1260 

Aldrin 
Aloha-BHC 

aloha-Chlordane 
beta-1,2,3 ,4,5 ,6-Hexacblorocyclohexane 

Della-BHC 
Dichlorodipbenyldichloroetbone 

Dichlorodiphenvldichloroethvlenc 
Dichlorodi phenyltrichlorocthane 

Dieldrin 
Endosulfan I 

Endosulfan 11 
Endosulfa 11 sulfate 

Endrin 
Endrin aldehvde 
Endrin ketone 

Gamma-BHC (Lindune) 
gamma-Chlordoae 

Hcotachlor 
Hcutachlor epoxide 

Methoxychlor 
Toxaphene 

A 

CLASS 
lsXC-5 - JI B9C2, 7/8/10 

ue:/kf Q PQL 
PCB 13.4 u 13.4 
PCB 13.4 u I 3.4 
PCB 13.4 u 13.4 
PCB I 3.4 u 13.4 
PCB 13.4 u 13.4 
PCB 13.4 u 13.4 
PCB 13.4 u 13.4 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34-

PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD l.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 1.34 UD 1.34 
PEST 134 UD 1.34 
PEST 1.34 UD 1.34 
PEST 20. 1 UD 20.1 

I. 1607-Hl W Site Verif' s I• Results tO ·~ 1 

EXC 6 -·.JIB9C3, 7/8/10 EXC-7 - J1B9C4, 7/9/10 EXC-8 - J1B9CS, 7/12/10 EXC-9 - JIB9C6, 7/12/10 EXC-10 - J1B9C7, 7/12/10 

u~/kl! 0 PQL ue:/k~ 0 POL ue:/ke 0 POL ue:/ke: 0 POL ue/ke 0 POL 
13.2 u 13.2 12.9 u 12.9 13.3 u 13.3 13 u 13 13.1 u 13. 1 
13.2 u 13.2 12.9 u 12.9 13.3 u 13.3 13 u 13 13.1 u 13.1 
13.2 u 13.2 12.9 u 12.9 13.3 u 13.3 13 u 13 13.1 u 13.1 
13.2 u 13.2 12.9 u 12.9 13.3 u 13.3 13 u 13 13.1 u 13.1 
13.2 u 13.2 12.9 u 12.9 13.3 u 13.3 13 u 13 13. I u 13.1 
20.1 13.2 30.1 12.9 13.3 u 13.3 13 u 13 13.1 u 13.1 
8.84 J 13.2 14.8 12.9 13.3 u 13.3 13 u 13 13.1 u 13.1 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.3 1 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.3 1 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.3 1 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.3 1 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 3.98 JD 3.98 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.3 1 
1.32 UD 1.32 1.29 JD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 3.9 .ID 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.3 1 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD I 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1.33 1.3 UD l.3 1.31 UD 1.3 1 
1.32 UD 1.32 1.29 UD 1.29 1.33 UD 1. 33 1.3 UD 1.3 1.31 UD 1.3 1 
1.32 UD 1.32 1.29 UD 1.29 1.3 3 UD 1.33 1.3 UD 1.3 1.31 UD 1.31 
19.8 UD 19.8 19.4 UD 19.4 20 UD 20 19.5 UD 19.5 19.7 UD 19.7 
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CONSTITUENT 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Aldrin 
Alpha-BHC 

alpha-Chlordane 
beta-1 ,2,3,4 5,6-Hexacblorocvclohcxane 

Delta-BHC 
Dichlorodiohenvldichloroe\hane 

Dichlorodiphenyldichloroethylene 
Dichlorodiohenvltrichloroetha.ne 

Dieldrin 
Endosulfan I 
Endosulfan 11 

Endosutfan sul !'ale 

Endrin 
Endiin aldehvdc 
End1in ketone 

Oamma-BHC (Lindane) 
gam ma-Chlordane 

Heotachlor 
Heptachlor epoxide 

Methoxvchlor 
Toxnpbene 

EXC-12 - Jl B9C9, 
CLASS 7/12/10 

Uj!/1<1( Q PQL 
PCB 13.2 u 13.2 
PCB 13.2 u 13.2 
PCB 13.2 u 13.2 
PCB 13.2 u 13.2 
PCB 13.2 u 13.2 
PCB 13.2 u 13.2 
PCB 13 .2 u 13.2 
PEST 1.32 VD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST t.32 UD 1.32 

PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD t .32 
PEST 1.32 UD 1.32 
PEST 1.32 UD l.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD 1.32 
PEST 1.32 UD l.32 
PEST 1.32 UD 1.32 
PEST 19.9 UD 19.9 

1. 1607-Hl W Site Yerifi s leR Its (Organ ics) 

OB-3 - .JlB9D4, 7nil0 
Duplicate of JlB9D4 -

OB-1 - JIB9D2, 7/7/10 OB-2 - JlB9D3, 7/7110 OB-4 - JIB9DS, 7/7/10 
JlB9F4, 7n/lO 

u2/k2 Q PQL 112/k2 
12.6 u 12.6 13.2 
12.6 u 12.6 13 .2 
12.6 u 12.6 13 .2 
12.6 u 12.6 13.2 
12.6 u 12.6 13.2 
12.6 u 12.6 13.2 
12.6 u 12.6 13.2 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
1.26 UD l.26 1.33 
l.26 UD 1.26 1.33 
1.26 UD 1.26 l.33 
1.26 UD 1.26 1.33 
1.26 UD 1.26 1.33 
19 UJD 19 19.9 

Q PQL 
u 13.2 
u 13.2. 
u 13.2 
u 13.2 
u 13.2 
u 13.2 
u 13.2 

UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
VD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UD 1.33 
UJD 19.9 

u2/k2 Q 
13.2 u 
13.2 I U 
13.2 u 
13.2 u 
13.2 u 
13.2 u 
13.2 u 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 VD 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
t.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
1.32 UD 
19.8 UJD 
Attachment 
Oii!linator 
Checked 
Cale. No. 

PQL Ul!JIQ? 

13.2 13.6 
13.2 13.6 
13.2 13.6 
13.2 13.6 
13.2 13.6 
13.2 13.6 
13.2 13.6 
1.32 1.37 
1.32 1.37 
1.32 1.37 
1.32 1.37 
t.32 1.37 
1.32 1.37 
1.32 1.37 
1.32 1.37 
1.32 1.37 
1.32 1.37 
1.32 1.37 
t.32 1.37 
1.32 1.37 
1.32 1.37 
1.32 1.37 
l.32 1.37 
1.32 1.37 
1.32 1.37 
1.32 1.37 
1.32 1.37 
19.8 20.S 

J. D. SkoJl.lie 
T. E. Queen 

Q 
u 
u 
V 
u 
u 
u 
u 

UD 
UD 
UD 
JD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
UD 
uo 
UD 
UD 
UJD 

OIOOH-CA-V0140 

PQL Ul!i kl! 

13.6 13.l 
13.6 13.1 
13.6 13.1 
13.6 13.1 
13.6 13.1 
13.6 13.1 
13.6 13.1 
t.37 1.31 
1.37 1.31 
1.37 1.31 
1.37 1.31 
1.37 1.31 
1.37 1.31 
t.37 . 1.31 
t.37 1.31 
1.37 1.31 
1.37 1.31 
1.37 1.31 
1.37 1.31 
1. 37 131 
1.37 1.3 1 
1.37 1.31 
1.37 1.31 
1.37 1.31 
1.37 1.31 
1.37 1.3 I 
1.37 1.3 I 
20.5 19.6 

Sheet No. 
Date 
Date 

Rev. No. 

Q PQL 
u 13.1 
u 13.1 
u 13.1 
u 13 .1 
u 13. 1 
u 13.1 
u t 3. 1 

UD 1.31 
UD 1.3 1 
UD 1.31 
UD 1.31 
UD 1.31 
UD 1.31 
UD 1.31 
UD 1.31 
UD 1.31 
UD 1.31 
UD 1.31 
UD 1.31 
UD 1.3 I 
UD 1.31 
UD t.3 I 
UD 1.31 
UD 1.3 I 
UD 1.31 
UD 1.31 
UD 1.31 
UJD 19.6 
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CONSTITUENT CLASS 

Aroclor- IO I 6 PCB 
Aroclor-1221 PCB 
Aroclor-1232 PCB 
Aroclor-1242 PCB 
Aroclor-1248 PCB 
Aroclor-1254 PCB 
Aroclor- 1260 PCB 

Aldrin PEST 
Alpha-BHC PEST 

alpha-Chlordane PEST 
beta-1 ,2,3,4 5,6-Hexachlorocvclobexane PEST 

Dolla-BHC PEST 
Dichlorodiphenyldichloroe1hane PEST 

Dichlorodiphenyldichloroethvlene PEST 
Dichlorodiphenyllrichloroelbaae PEST 

Dieldrin PEST 
Endosulfan I PEST 
Endosulfan 11 PEST 

Endosulfan sul fate PEST 
Endrin PEST 

Endrin aldehvde PEST 
Endrin ketone PEST 

Gnmma-BHC (Lindanc) PEST 
earn ma-Chlordane PEST 

Heptachlor PEST 
1-leotachlor eooxide PEST 

Methoxychlor PEST 
Toxaphene PEST 

-- 6 ,V 

OB-5 · JlB9D6, 7nt10 OB-6 · J1B9D7, 717/10 

ue/1'2 0 POL ue/kl? 0 POL 
13.1 u 13.1 12.6 u 12.6 
13.1 u 13.1 12.6 u 12.6 
13.1 u 13.1 12.6 u 12.6 
13.1 u 13.1 12.6 u 12.6 
13.1 u 13 .1 12.6 u 12.6 
13.1 u 13.1 12.6 u 12.6 
13.1 u 13.1 12.6 u 12.6 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1. 31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
1.31 UD 1.31 1.26 UD 1.26 
19.6 UJD 19.6 19 UJD 19 

OB-7 · J1B9D8, 718110 

u2/lc2 0 POL 
13.5 u 13.5 
13.5 u 13.5 
13.S u 13.5 
13.5 u I 3.5 
13.5 u 13.5 
13.5 u 13 .5 
13.5 u 13.5 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.3 5 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD I 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 1.35 
1.35 UD 135 
1.35 UD 1.35 
20.2 UD 20.2 

OB-8 - J1B9D9, 718110 OB-9 · JlB9F0, 7/8110 OB-10 - J1B9Fl, 7/8/10 

u2/k2 0 POL u2/k2 0 POL ug/ki, 0 PQL 
12.8 u 12.8 13.4 u 13.4 13.4 u 13.4 
12.8 u 12.8 13.4 u 13.4 13.4 u 13 .4 
12.8 u 12.8 13.4 u 13.4 13.4 u 13.4 
12.8 u 12.8 13.4 u 13.4 13.4 u 13.4 
12.8 u 12.8 13.4 u I 3.4 13.4 u 13.4 
12.8 u 12.8 13.4 u 13.4 13.4 I u 13.4 
12.8 u 12.8 I 3.4 u 13.4 13.4 u I 3.4 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.2.9 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 uo 1.34 1.34 uo 1.34 
1.29 uo 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 uo 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 uo 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 

1.29 UD 1.29 1.34 UD 1.34 1.34 UD 1.34 
19.3 UD 19.3 20.1 UD 20.1 20.1 UD 20.1 
Allachmenl I Sheet No. 14 of27 
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2 I CONSTITUENT I CLASS 

5· 
;:,s Aroclor-1016 PCB 

2' Arocl or-1221 PCB . 13.4 U 13.4 13.6 U 13.6 ~-i~ll'5-t~1i:\i£~°-!~~fii~'3j~~ 8.9 U 8.9 ;*i~ii))}~?il')/i;~:J!/~iij\i,~\f' e 
r, Aroclor-1232 PCB 13.4 U I 3.4 13.6 U 13.6 1st,ll:lt~;-W f:,,~ ri): '1)11:;l~~]l 2.2 U 2.2 '!ii'.i~l~Jfl ill~~ ft~~~.f)l(~; p;' 
~ Aroclor-1242 PCB 13.4 U 13.4 13.6 U 13.6 ';/lit~::#}l'l~fl!l1) !1t~it~~iff 5.1 U 5.1 1:;:;~il:tlc!J;t]l1\1't!~~lii!ilfl~1fjijf:{ g. 
~ Aroclor-1248 PCB 13.4 U 13.4 13.6 U 13.6 ~tlf~;/t~nrro.~~'1-JJWlri 5.1 U 5.1 *~f;1:lmHi;i~1't{f{.fi.l~r!*ii: 3 
'B" Aroclor-1254 PCB 13.4 U 13.4 13.6 U 13.6 -tff/iiz)ij~;i~~\~q; ~ltw.'i! 2.9 U 2.9 :l/\1'@..;&l¼'ilfi'll1ttil);l~Ji:lfi~1J g 
.., Aroclor-1260 PCB 13.4 U 13.4 13.6 U 13.6 t,;m,it]~:li:?? 1;(1~/Iilt?,1i~~~ 2.9 U I 2.9 tr,i\"i/irn~ ·h~i!l 'i,~~{.~1J,jj/ ::::: 
....., ... . ct,~ ~-.. ~~1't i'" . -. r·· ·~- · "'.'4! - .. r ·t - J\- ~-· · .-,~-, • . . · .,.. · 0 
~ Aldrin P~ST 1.34 UD 1.34 1.36 UD 1.36 }!~!~-~jtu-~~~~ t~~~.1 0.26 U 0.26 ~iE,~~~~~!~~!~l:~ [~.~if~~!~~ 
.._ Aloha-BHC PEST 1.34 UD l.34 1.36 UD 1.36 ;::tt::1£1if:~ flt:! ,; 2~f~i1!t~ 0.23 u I 0.23 'lt~~i:1~:1) 'I~J~ r~,r;i[\,li'~t::.;; ~ 
~ alpha-Chlordane PEST 1.34 UD 1.34 1.36 UD 1.36 §1i,;,l13i!i'-~ ,;ti~'¥ ;;,Wi$'.4fif1 0.34 l U I 0.34 i/ill~:11\~ ilil!'th't.l.i -~M!Tu~f.ll:1 ~ 
';-.l beta-1,2,3 4 5,6-Hcxachlorocvclohcxane PEST 1.34 UD 1.34 l.36 UD l.36 ~J;,~i:\'d,4'&-'i '~Vl;)Ji ;.;\\f'J,lf'f 0.7 U 0.7 t~~:!~11!1~9~ im',1;)'!,t~§';~ (1l 

::C: Delta-BHC PEST 1.34 UD 134 136 UD 1.36 ;\i!f.):fi'li1!!¢!iii:lP.,di:1,'!~'.4,r/) 0.42 ! U I 0.42 r;~~J1~~!,Hi?i:t\ig~;,_~!'M$ ~ 
.._ Dichlorodiohenvldichloroe1hane PEST 1.34 UD 1.34 1.36 UD 1.36 }g\\;',lsJi!$'~ E\1'1l ':l ~f;;" 0.58 U 0.58 ,f'.:\;(;;$J;tti,%'.l;i~\"!Ufi,'\,,1f.,:}!~ (1l r Dichlorodiphenyld i:"loroethylene PEST 1.34 UD 1.34 1.36 UD 1.36 1fu•'il':QJ~! l}Pt ~tli''1'3~Wi 0, 25 I u 0.25 (~;l-'~~1 ifijf,~:}~)~1!~~111 ~ 
:::?'. D1chlorodipheuyltncbloroe1bane PEST 1.34 UD 1.34 1.36 UD 1.36 >i!Fl:'3ll'l;i?,'0D.., ~,!1b34c;J, 0.62 U 0.62 !;;;,ii'1,,~~-~'!;'jl.lll,H~~!tW,,~"\': !:2,_ 
r, Dieldrin PEST 1.34 UD l.34 2.01 JD 2 0 I !,':'ii;tit95~)l\; /'i\B'!f M!i\'3\;~ 0.22 U 0.22 !~/:'~il'iffi~HlJ!ii,':;;J :a:\F41•¼¥if1i' ~ 
;::'3 Enclosul'an I PEST I 34· UD J 34 l 36 UD I 36 ;ill1"':'6&V.>.<;,1•ri;\Ir,.ilc'i',i '< ~i'. 0 19 U O 19 ,1~H*~~.;;;;;;,1;,,.7.,,'it;:\M:,._"?.l,",,,;<!rr.; ~ -
t-.1 Ii . , , , -t...tl'l~.\ .. t,~ ,••_""-~¥!', .~~~ ~::t::.-# · · ~::-';.o•~-:s,-~_: t<i,>?,"~ •""'"1l '.< >:>;?O';!•'l'' .":'°':.~,-" =t1 
~ Endosulfan TI PEST L'.l4 UD 1.34 1.36 UD 1.36 ~)ff'.:i',@<~ ~;:(ifD~ W-!113:~;f,' 0.3 U 0.3 (¥.1~l\il§'J~ ,jj)L'l\;lf •W~ffl.f.;.fj Q 
i:::, Endosulfan sulfate PEST 1.34 UD 1.34 1.36 UD 1.36 *t~f~ifi\;~ :c!JP,':t ;a!l'f3'.4M 0.29 U 0.29 J*~~/J:.i~l,1\ !~/<t,'ii:I ~'lt¾J(\;~/1 0 , 
5_ Endrin PEST 134 UD 1.34 1.36 UD 1.36 \'i"'.1ijjf4i/!~i1'()D)iJ~j '.ilt;f 0.32 U 0.32 iii?'il/1/.ifllf..#./i:i:tJf,,~ ~,}~§i~;,:4f,:; § 
;:i:. Endrin uldehvde PEST 1.34 UD 1.34 1.36 UD 1.36 'ir¥m~11I~,i ti'Q'nliP.lll~l :i!.i 0,18 UN 0,18 ~T~];it&11f\i;\\,lili~H11'tI1i~b\i 'Tl 
~ Endrin ketone PEST 1.34 UD 1.34 1.36 UD 1.36 W~f}"~'.41'\iH'ifIJJ,( i';(r,li.3;'4~\.i 0.52 U 0.52 )f,.,:l\;';:'\l\~\1fl¥''A~ illi;W;t~f,1£ g 
?; Gamma-BHC (Lindane) PEST 1.34 UD 1.34 1.36 UD 1.36 f'.ttWllfii'i,'.: ~l:m\ it'ilflt ~: 0.49 U 0.49 \'11-,\!i?'is;)i~,~ J5f~) (N1lJ.{ffi;$,;f 3 

[ ~run~nc:1~~,~~~~ane ~~~~ : :;: ~~ ::;: : :;: ~~ : :;: i~~~~4~~fi~~~1~~ ~:~~ ~ ~:;~ !~~~;~~~~;?;;;; ~ 
t, Hcptachlorcpoxide PEST 1.34 UD 1.34 1.36 UD 1.36 )il':Ii!1~1:)~ ll.TiJP~i:;~1!~~,g 0.45 U 0.45 :i\i'!!!:!t~4.t,!;~~t~\ 0 
-, Methoxvchlor PEST 1.34 UD 1.34 l.36 UD 1.36 i'li~1lk/,¾HI'ld:,h ~4\1s 0.47 U 0.47 fi;,.~s.f,1tclti&.','lt~lf'';'.,;i)~J';;!ll;@ 0\ 
s::, 1';/1,i , •. , ,,,, """'"' .. .,. . .. .... ''"'""ii'"' \ifili"o'i , ., ,· .. ,, . ..,, . Vt ;::· Toxaphene PEST 20.2 UD 20.2 20.4 UD 20.4 ,,. , .. ();~~;;,• ;·!<1 1>.t ,;;'2,0i.J,,;; 17 U 17 l,f'!?,'1,rr~-·-~:; ,, .. ,;, .• , ,'.\S"..!i!.':!~:!IJ 
"l'] ' Resampled due to exceedance of cleanup criteria. Auachment 1 Sheet No. 15 of27 
~- Originator .I . D. Skoglie Da1c 4/26/11 
E;: Checked T. E. Queen Date 4/26/ 11 
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CONSTITUENT CLASS 

1,2,4-Trichlorobenzene SVOA 
1,2-Dichlorobenzene SVOA 
1,3-Dichlorobenzene SVOA 
l,4-Dichlorobenzcne SVOA 

2,4,5-Taichloropheuol SVOA 
2,4,6-Trichloroohenol SVOA 
2,4-Dichlorophenol SVOA 
2,4-Dimethylphenol SVOA 
2,4-Dinitrophenol SVOA 
2 4-Dinitrotoluene SVOA 
2,6-Dinilrotoluene SYOA 

2-Chloronapbthalene SYOA 
2-Cblorophenol SVOA 

2-Melhylnaphtholene SVOA 
2-Metliylphenol (cresol o-) SVOA 

2-Nirroaniline SVOA 
2-Nitrophenol SVOA 

3+4 Melhylphenol (cresol, m+p) SVOA 
3,3'-Dichlorobenzidine SVOA 

3-Nilroanilinc SVOA 
4,6-Dinitro-2-melhylphenol SVOA 
4-Bromophenylphenvl ether SVOA 
4-Chloro-3-methylphenol SVOA 

4-Chloroaniline SVOA 
4-Chlorophenylphcnyl ether SVOA 

4-Nitroanilinc SVOA 
4-Nitroobenol SVOA 
Acenaphthene SVOA 

Aceuaphthylene SVOA 
Antbracene SVOA 

Benzo(n)anthracene SVOA 
Benzo(a)nvrcne SVOA 

EXC-11- JIB9C8, Duplic•te of JI B9C8 • 
7/12/10 J1B9D0, 7/12/10 

u~/~ Q PQL ul!i~ Q PO L 
331 u 331 331 u 331 
331 u 331 331 u 331 
331 u 331 331 u 331 
331 u 331 331 u 331 
33\ u 331 331 u 331 
331 u 33 \ 331 u 331 
33 l u 33\ 33 1 u 331 
331 u 331 331 u 331 
1660 u 1660 1660 u 1660 
331 u 331 331 u 331 
331 u 331 331 u 331 
33 l u 331 331 u 331 
331 u 331 331 u 331 
331 u 331 331 u 331 
331 u 33 1 331 I U 331 
1660 u 1660 1660 u 1660 
33 1 u 33 I 33 1 u 331 
331 u 331 331 u 331 
663 u 663 662 u 662 
1660 u 1660 1660 u 1660 
33 1 U I 331 331 u 331 
331 u 33 1 331 u 331 
331 u 331 331 u ' 331 
331 u 331 331 u 331 
331 u 331 331 u 331 
1660 u 1660 1660 u 1660 
1660 u 1660 1660 u 1660 
331 u 331 331 u 331 
331 u 33 1 331 u 331 
331 u 331 331 u 33 1 
331 u 331 331 u 331 
331 u 331 331 u : 331 

s 
EXC-1 · JIB9B8, 7/8/10 

u2/k2 0 POL 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
1660 u 1660 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
1660 u 1660 
332 u 332 
332 u 332 
665 u 665 
1660 u 1660 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
1660 u 1660 
1660 u 1660 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 

0 ,-

EXC-2 · JIB9B9, 7/8/10 EXC-3 · JIB9C0, 7/8/10 EXC-4 · J!B9Ci, 718/10 

u2/k2 0 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
1670 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
1670 u 
335 u 
335 u 
669 u 
1670 u 
335 u 
335 u 
335 u 
335 u 
335 u 
1670 u 
1670 u 
335 u 
335 u 
335 u 
335 u 
335 u 
Attachment 
Originator 
Checked 
Cale. No. 

POL 111!/k!! 0 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
1670 1690 u .. 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
1670 1690 u 
335 338 u 
335 338 u 
669 675 u 
1670 1690 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
1670 1690 u 
1670 1690 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 

J. D. SkoJ[lie 
T. E. Qucen 

0I00H-CA-V0140 

POL U!!/ki! 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
1690 \660 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
1690 1660 
338 332 
338 332 
675 665 
1690 1660 
338 332 
338 332 
338 332 
338 332 
338 332 
1690 1660 
1690 1660 
338 332 
"338 332 
338 332 
338 332 
338 332 

Sheet No. 
Date 
Date 

Rev. No. 

·-

0 POL 
1 U 332 

u 332 

i u 332 
u 332 

: u 332 
u 332 
u 332 
u 332 
u 1660 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 1660 
u 332 
u 332 
u 665 
u 1660 
u 332 
u 332 
u 332 
u 332 
u 332 
u 1660 
u 1660 
u 332 
u 332 
u 332 
u 332 
u 332 
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CONSTITUENT 

1,2,4-Trichlorobenzene 
1,2-Dicblorobenzene 
1,3-Dichl orobenzene 
1,4-Dichlorobenzenc 

2 4,5-Trichlorophenol 
2,4,6-Trichlorophcnol 
2,4-Oicblorophenol 
2,4-Dimelhylphenol 
2,4-Dinitrophcnol 
2,4-Dinitrotoluene 
2,6-Dinin·a1olucnc 

2-Chloronaph1halcne 
2-Chloroohcnol 

2-Mcthvlnaohlhalenc 
2-Mcthylphcnol (cresol , o-) 

2-Nitroanil ine 
2-Nitroohenol 

3+4 Mclhvlohcnol /cresol m+o) 
3,3'-Dichlorobenzidine 

3-Nitroaniline 
4,6-Dinitro-2-melhvloheool 
4-Bromophenylphenyl clher 

4-Chloro-3-mechylphenol 
4-Chloroani linc 

4-Chloroohcnvlohcnvl ether 
4-Nitroanil ine 
4-Nitroohcnol 
Acenoohthene 

Acenaoh thvlene 
Anthracene 

Benw(a)anlhracene 
Benzo(a)mn·ene 

h 

CLASS 
EXC-5 - JIB9C2, 7/8/10 

ue/k2 0 POL 
SVOA 332 u 332 
SVOA 332 u 332 
$VOA 332 u 332 
SVOA 332 u 332 
SVOA 332 u ' 332 
SVOA 3l2 u 332 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 1660 u 1660 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 332 u 332 . 
SVOA 332 u 332 
SVOA 1660 u 1660 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 663 u 663 
SVOA 1660 u 1660 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 1660 u 1660 
SVOA 1660 u 1660 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 332 u 332 
SVOA 72 .8 J 72.8 
SVOA 67.8 J 67.8 

I. 1607-Hl W Site Verifi s le Resul ts fO 

EXC-6- JIB9C3, 7/8/1 0 EXC-7 -JIB9C4, 7/9/10 EXC-8 - JIB9C5, 7/12/10 EXC-9 - JJB9C6, 7/12/1 0 EXC- 10 - JJB9C7, 7/12/10 

u2/kl! 0 POL u2/k2 
332 u 332 331 
332 u 332 33 1 
332 u 332 33 1 
332 u 332 33 1 
332 u 332 33 1 
332 u, 332 331 
332 . u I 332 331 
332 u 332 331 
1660 .u 1660 1660 
332 u 332 331 
332 u 332 33 l 
332 u 332 33 l 
332 u 332 331 
332 u 332 331 
332 U I 332 331 
1660 u 1660 1660 
332 u 332 331 
332 u 332 33 1 
663 u 663 662 
1660 u 1660 1660 
332 I u I 332 331 
332 u 332 331 
332 u 332 331 
332 u 332 33 1 
332 lJ 332 33 l 
1660 u 1660 1660 
1660 u 1660 1660 
332 u 332 331 
332 u 332 331 
332 u 332 331 
332 u 332 331 
332 u 332 331 

0 POL 
u 331 
u 331 
u 331 
u 331 
u 33 1 
u 331 
u 331 
u 331 
u 1660 
u 33 1 
u 33 1 
u 33 1 
u 331 
u 33 1 
u 33 1 
u 1660 
u 331 
u 331 
u 662 
u 1660 
u 331 
u 331 
u 331 
u 33 l 
u 33 l 
u 1660 
u 1660 
u 331 
u 331 
u 331 
u 331 
u 33 l 

u<>ik<' 0 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
1650 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
1650 u 
331 u 
331 u 
662 u 
1650 u 

' 331 u 
331 u 
331 u 
331 u 
331 i u 
1650 I U 
1650 u 
331 u 
331 u 
331 u 
331 u 
331 u 
Attachment 
Orib>inator 
Checked 
Cale. No . 

POL u2/kl! 
33 I 332 
33 1 332 
331 332 
331 332 
33 1 332 
33 1 332 
331 332 
331 332 
1650 1660 
331 332 
331 332 
331 332 
33 l 332 
33 I 332 
331 332 
1650 1660 
33 1 332 
331 332 
662 664 
1650 1660 
331 332 
331 332 
331 332 
331 332 
331 332 
1650 1660 
1650 1660 
331 332 
331 332 
33 1 332 
33 l 332 
331 332 

J. D. Sko_g_lie 
T. E. Queen 

OlOOH-CA-\10140 

0 
u 
u 
u 
U I 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

POL u2/1<2 
332 331 
332 331 
332 33 1 
332 331 
332 331 
332 331 
332 33 1 
332 33 1 
1660 1660 
332 33 1 
332 33 l 
332 331 
332 331 
332 33 l 
332 331 
1660 1660 
332 33 I 
332 331 
664 662 
1660 1660 
332 331 
332 331 
332 33 1 
332 331 
332 33 1 
1660 1660 
1660 1660 
332 331 
332 331 
332 331 
332 33 I 
332 331 

Sheet No. 
Date 
Date 

Rev. No. 

0 POL 
u 331 
u 33 1 
u 33 1 
u 33 1 
u 331 
u 33 I 
u 331 
u 331 
u 1660 
u 331 
u 331 
u 331 
u 331 
u 331 
u 331 
u 1660 
u 33 1 
u 33 1 
u 662 
u 1660 
u 331 
u 331 
u 33 1 
u 33 1 
u 331 
u 1660 
u 1660 
u 33 1 
u 331 
u 33 l 
u 331 
V 331 
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CONSTIT UENT 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobcnzene 
1,4-Dichlorobenzene 

2,4,S-Trichloroohcnol 
2,4 ,6-Trichlorophenol 

2 4-Dichlorophenol 
2,4-Dimethylphcnol 
2,4-Dinin·oohcnol 
2,4-Dinitrololuene 
2,6-Dinitrotoluenc 

2-Chloronaohlhalene 
2-Chloroohenol 

2-Methylnaphthalene 
2-Melhylphenol (cresol, o-) 

2-Nitroanilinc 

2-Nilroohenol 
3+4 Methylphcnol (cresol, m+p) 

3 3'-Dichlorobenzidine 

3-Nitroaniline 
4 6-Dinitro-2-mcthylphenol 

4-Bromopbenylphenyl ether 
4-Chloro-3-melhylpbenol 

4-Chloroaniline 

4-ChloroDhenvlohenvt ether 
4-Nilroani!ine 
4-Nitrophenol 
Accnaohlhcne 

Acenaphthylene 
A11thraccne 

Benzo(a)anthrncene 
Benzo(a)ovrene 

EXC-12 - JIB9C9, 
CLASS 7/12/10 

u~/kl! Q l'QL 

SVOA 331 u 331 
SVOA 331 u 33 1 
SVOA 33 1 u 33 1 
SVOA 331 u 331 
SVOA 331 u 331 
SVOA 331 U , 331 
SVOA 331 u 331 
SVOA 331 u 331 
SVOA 1660 u 1660 

SVOA 331 u 331 
SVOA 331 u 331 

SVOA 331 u 331 
SVOA . 33 I u 331 
SVOA 331 u 331 
SVOA 331 u 331 
SVOA 1660 u 1660 
SVOA 33 I u 331 
SVOA 331 u 331 
SVOA 662 u 662 

SVOA 1660 u 1660 
SVOA 331 u 331 

SVOA 331 u 331 
SVOA 331 u 331 
SVOA 331 u 331 

SVOA 331 u 331 
SVOA 1660 u 1660 
SVOA 1660 u 1660 
SVOA 331 u 331 
SVOA 331 u 331 

SVOA 331 u 331 

SVOA 331 u 331 
SVOA 331 u 331 

60 Site Verlli s R 

OB-3 - JJB9D4, 7/7/10 
Duplicate or J ID9O4 -

JID9F4, 7/7/10 
Uj?/kl( Q l'QL ue/kl! Q PQL 
333 u 333 333 u 333 
333 u 333 333 u 333 
333 u 333 333 u 333 
333 u 333 333 u 333 
333 u 333 333 u 333 

333 u 333 333 u 333 
333 u 333 333 u 333 
333 u 333 333 u 333 
1660 UJ 1660 1660 UJ 1660 

333 u 333 333 u 333 
333 u 333 333 u 333 

333 u 333 333 u 333 
333 u 333 333 u 333 
333 u 333 333 u 333 
333 u 333 333 u 333 
1660 u 1660 1660 u 1660 

333 u 333 333 u 333 
333 u 333 333 u 333 
665 u 665 665 u 665 
1660 u 1660 1660 u 1660 
333 UJ 333 333 UJ 333 

333 u 333 333 u 333 
333 u 333 333 u 333 
333 UJ 333 333 i UJ 333 

333 u 333 333 u 333 
1660 u 1660 1660 u 1660 
1660 u 1660 1660 u . 1660 
333 u 333 333 u I 333 
333 u 333 333 u 333 
333 u 333 333 u 333 
333 u 333 333 ' u 333 
333 u 333 333 U I 333 

{O 

OB-I - .JtB9O2, 7/7/10 0 8-2 - JIB903, 7/7/10 08-4- JIB9O5, 7171 10 

Ul(/kl( Q 

337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
1680 UJ 
337 u ' 
337 u 
337 u 

• 337 u 
337 i u 
337 u 
1680 u 
337 u 
337 u 
673 u 
1680 u 
337 UJ 
337 u 
337 u 
337 UJ 
337 u 
1680 u 
1680 u 
337 u 
337 u 
337 u 
337 u 
337 u 
Attachment 
Originator 
Checked 

Cale. No. 

POL Ul(/kl( 

337 340 
337 340 
337 340 
337 340 

337 340 
337 340 

337 340 
337 340 
1680 1700 

337 340 
337 340 

337 ·340 

337 340 
337 340 
337 340 
1680 1700 

337 340 
337 340 
673 680 

1680 1700 
337 340 

337 340 
337 340 
337 340 

337 340 
1680 1700 
1680 1700 
337 340 
337 340 
337 340 
337 340 
337 340 

J. D. SkoJ!_lie 
T. E. Queen 

Q 

u 
u 
u 
u 
u 
u 
u 
u 

UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
UJ 
u 
u 
UJ 
u 
u 
u 
u 
u 
u 
u 
u 

0I00H-CA-V0l40 

POL Ul(/1<1( 

340 338 
340 338 

340 338 
340 338 
340 338 
340 338 

340 338 

340 338 
1700 1690 

340 338 
340 338 
340 338 
340 338 
340 338 
340 338 
1700 1690 

340 338 
340 338 
680 675 

1700 1690 
340 338 

340 338 
340 338 
340 338 
340 338 

1700 1690 
1700 1690 
340 338 
340 338 
340 338 
340 338 
340 338 

Sheet No. 
Dote 
Dote 

Rev. No. 

0 POL 
u 338 
u 338 
u 338 
u 338 

u 338 
u 338 

u 338 
u 338 

UJ 1690 

u 338 
u 338 

u 338 

u 338 
u 338. 

u 338 
u 1690 

u 338 
u 338 
u 675 

u 1690 
UJ 338 
u 338 
u 338 
VJ 338 

u 338 
u 1690 
u 1690 
u 338 
u 338 
u 338 
u 338 
u 338 
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CONSTITU ENT CLASS 

1,2,4-Trichlorobenzene SVOA 
I 2-Dichlorobenzeoe SVOA 
I 3-Dicblorobenzenc SVOA 
1,4-Dichlorobenzene SVOA 

2,4,5-Trichlorophenol SVOA 
2,4 ,6-Trichlorophenol SVOA 
2,4-Dichlorophenol SVOA 
2,4-Dimethylphenol SVOA 
2,4-Dinilrophenol SVOA 
2 4-Dinitro toluene SVOA 
2,6-Dinitrotoluene SVOA 

2-Chloronaphthalene SVOA 
2-Chlorophenol SVOA 

2-Methvlnaohthalcne SVOA 
2-Melhylphenol (crcsol, o-) SVOA 

2-Nitroani line SVOA 
2-Nitrophcnol SVOA 

3+4 Mcthylphcnol (cresol, m+p) SVOA 
3 3'-Dichlorobenzidine SVOA 

3-Nitrooniline SVOA 
4,6-Dinitro-2-melhylphenol SVOA 
4-Bromophenylphenyl ether SVOA 
4-Chloro-3-methvlohenol SVOA 

4-Chloroan iline SVOA 
4-Chlorophenylphcnyl ether SVOA 

4-Nitrouniline SVOA 
4-Nitrophenol SVOA 
Acenaohthcne SVOA 

Acenaobthylene SVOA 
Anthracene SVOA 

Benzo(a)anthracene SVOA 
Benzo(a)ovrcne SVOA 

OB-S - JI 89D6, 7/7/10 0B-6 - Jlll9D7, 7n/10 

U!Vkl! Q POL Ul!/ks? Q PQL 
333 u 333 335 u 335 
333 u 333 335 u 335 
333 u 333 335 u 335 
333 u 333 335 u 335 
333 ! u 333 335 u 335 
333 u 333 335 u 335 
333 u 333 335 u 335 
333 u 333 335 u 335 
1660 VJ 1660 1680 UJ 1680 
333 u 333 335 u 335 
333 u 333 335 u 335 
333 u 333 335 u 335 
333 u 333 335 u 335 
333 u 333 335 u 335 
333 u 333 335 u 335 
1660 u 1660 1680 u 1680 
333 u 333 335 u 335 
333 u 333 335 u 335 
665 u 665 670 u 670 
1660 u 1660 1680 u 1680 
333 UJ 333 335 UJ 335 
333 u 333 335 u 335 
333 u 333 335 u . 335 
333 UJ 333 335 UJ 335 
333 u 333 335 u 335 
1660 u 1660 1680 u 1680 
1660 u 1660 1680 u 1680 
333 u 333 335 u 335 
333 u 333 335 u 335 
333 u 333 335 u 33 5 

333 u 333 335 u 335 
333 u 333 335 u 335 

08-7 • JIB9D8, 7/8/10 

U£/k£ Q l'QL 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u - 336 
336 u 336 
1680 u 1680 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
1680 u 1680 
336 u 336 
336 u 336 
672 u 672 
1680 u 1680 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
1680 u 1680 
1680 u 1680 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 

OB-8 - JI 89D9, 7/8/10 Oll-9 • JlB9F0, 7/8/10 OB- 10 - JJB9Fl, 7/8/10 

ui,kg Q 

339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
1690 u 
339 u 
339 u 
339 u 
339 u 
339 V 
339 u 
1690 u 
339 u 
339 u 
677 u 
1690 u 
339 u 
339 u 
339 u 
339 u 
339 u 
1690 u 
1690 u 
339 u 
339 u 
339 u 
339 u 
339 u 

Allachmenl 
Originator 
Checked 
Cak No. 

PQ L uwkl: 
339 335 
339 335 
339 335 
339 335 

339 335 
339 335 
339 335 
339 335 
1690 1670 
339 335 
339 335 
339 335 
339 335 
339 335 
339 335 
1690 1670 
339 335 
339 335 
677 670 
1690 1670 
339 335 
339 335 
339 335 
339 335 
339 335 
1690 1670 
1690 1670 
339 335 
339 335 
339 335 
339 335 
339 335 

J . D. SkoJl_lie 
T. E. Queen 

0I00H-CA-V0140 

Q 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

PQL u~/lq: 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
1670 1660 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
1670 1660 
335 332 
335 332 
670 664 
1670 1660 
335 332 
335 332 
335 332 
335 332 
335 332 
1670 1660 
1670 1660 
335 332 
335 332 
335 332 
335 332 
335 332 

Sheet No. 
Date 
Date 

Rev, No. 

Q PQL 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 1660 
u 332 
u 332 
u 332 
u 332 
u 332 
V 332 
u 1660 
u 332 
u 332 

. u 664 
u 1660 
u 332 
u 332 -u 332 
u 332 
u 332 
u 1660 
u 1660 
u 332 
u 332 
u 332 
u 332 
u 332 
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CONSTITUENT CLASS 

l 2 4-Trichlorobcnzenc SVOA 
1,2-Dichlorobenzeae SVOA 
1,3-Dichlorobenzene SVOA 
1,4-Dichlorobenzene SVOA 

2,4 5-Trich lorouhenol SVOA 
2,4,6-Trichlorophenol SVOA 
2,4-Dichl orophenol SVOA 
2,4-Diructhvlohenol SVOA 
2,4-Oin itrophcnol SVOA 
2,4-Dinitrotoluenc SVOA 
2 6-Dinin·otoluene SVOA 

2-Chloronaph thalcac SVOA 
2-Chloroohenol SVOA 

2-Metbvlnaohtbalene SVOA 
2-Methylphenol (cresol, o-) SVOA 

2-Nitroaniline SVOA 
2-Nitrophenol • SVOA 

3+4 Methylphenol (cresol, m+p) SVOA 
3,3'-Dicblorobenzidine SVOA 

3-Nitroaniline SVOA 
4,6-Dinitro-2-metbylphenol SVOA 
4-Bromophenylphenyl ether SVOA 
4-Chloro-3-metbvlohcnol SVOA 

4-Chloronniline SVOA 
4-Chlorophenylphenyl ether SVOA 

4-Nitroaniline SVOA 
4-Nitrophcnol SVOA 
Accnaphdiene SVOA 

Acenaphthylene SVOA 
Anthrncene SVOA 

Benzo/a)anthracene SVOA 
Bcnzo(alovrene SVOA 

'Resarnpled due to exceedance of cleanup cri teria . 

I u 

335 u 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 lJ 339 
335 u 335 339 I u 339 
335 u 335 339 l) 339 
335 u 335 339 u 339 
1670 u 1670 1690 u 1690 
335 u 335 339 u 339 
335 u 335 339 u 339 
335 u . 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 u 339 
1670 u 1670 1690 u 1690 
335 u 335 339 u 339 
335 u 335 339 u 339 
670 u 670 678 u 678 
1670 u 1670 1690 u 1690 
335 u 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 u 339 
1670 u 1670 1690 u 1690 
1670 u 1670 1690 u 1690 
335 u 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 u 339 
335 u 335 339 u 339 

01~!3:a}l~~t~: ~~:t'J,l @/.tJ3.~.!):.\ 24 u 
;~J;3All''',i", ,i,,.q/:t ~•3~4E;fc 13 u 
Hr:{ l'.3:~:ft.,: f,'p'.f; ¼t~6~.i;; 15 u 
:J,'.!,'\3a4tt:i: {t-;Q'.~ ;i#3~)i'JJ 11 u 
~;a:it ;!i<" :fi,f(J{;:, ~PJJli~~; II u 
Wic?Mtt,;: .~iJ)E ,rf~J!f;~. JI l) 

W{~_a,4'~-1:'t ··7-,IJ:W ~Sfi~~~; 73 u 
·:ti!f67P'f: ;fp:i,!~ ;'ij'!-6'./Q/'.; 370 u 
'•i:i"~J:4WJ iffi}:'~ fI~~MVi 73 u 
1ti.!1J?ftif :~Cfr:j 'ita3~f\,1 31 u 
q1~Ji\t•~ !)t;'[\f!:'.( '?:~Hr:;;, II u 
~~~3~:{rl -~i~ ; irt'l3:,f.{\: 23 u 
~~ 5~~iJ!t r,t,'1J.i~ r;a1:r,r 21 u 
(~t'3'.1'.4¥i;, iJ:IDt~ }t;~ §~f~~ 14 u 
itlMJ_o{;l• (f,J:Jjf !:fl:6?.6/'1 55 u 
F!~'f3.9.~Ht=':~ ~~~B;J~~ !-f~~·-~it1 11 u 
;:,ttni,N UQ!t" w~~~~~·ml 100 u 
iN:i<>6lli:il!t, !~~fU~H 'i:•<'ili6s'~Y< 37 u 
:ii':~i:i.?~l{: ;:~tj;~IJ J;YJ,;?:ti¥; 81 u 
;~~/;33il)i?,i; .1r~u1~~ ti'i3Jl!:illi 370 u 
'1.il~:fii'ai¾* :i{(Ht \fGJ~Y~; 21 u 
l~:~~;:B;1}~: \ftJr:1 ji-f~~~\iff 73 u 
%'1S::i'4i~t- 'f;ltft tSSJ4'.it 91 u 
;i;J,()-3/ft\ i~t~v~~ r-:r.J.ii~f;:. 23 u 
•!i1?iYiZb5ff cf\1,t :~it;~'7Q'~; 80 u 
;w_ifilOXJ: •?<i:•Im.%}~ )¥{1i1.Q2i\ 110 u 
:;~.::3.:3,~r ~~l:1.1~ ~ :$!4'J;l'.; 11 u 
;~t;{3)4'\\t~, r;ttr.~~ i~\13.ji~r. 19 u 
i~:)J~itef. ':t<::t[:r gm~J 19 u 
~t3j;tt~' i;t,ID.f~~ ;"iis~~r,.: 22 u 
'@.~j'4~'i(i}, '.~1 1)£~ 11fsitF• 22 u 

Attachment 
O1igioa1or 
Checked 
Cale. No, 

24 330 u 
13 330 u 
15 330 u 
11 330 u 
I I 330 u 
I I 330 u 
73 330 u 
370 1650 UJ 

73 330 u 
31 330 u 
I I 330 u 
23 330 u 
2 1 330 u 
14 330 u 
55 1650 u 
11 330 u 

100 330 u 
37 660 u 
81 1650 u 

370 330 UJ 

21 330 u 
73 330 u 
91 330 UJ 
23 330 u 
80 1650 u 
II 0 1650 u 
11 330 u 
19 330 u 
19 330 u 
22 330 u 
22 330 u 

I 
J. D. Sko~lie 
TE. Queen 

0100H-CA-V0 l40 

330 
330 
330 
330 
330 
330 
330 
1650 
330 
330 
330 
330 
330 
330 
1650 
330 
330 
660 
1650 
330 
330 
330 
330 
330 
1650 
1650 
330 
330 
330 
330 
330 
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CONSTITUENT CLASS 

Benzo(b)lluoranlhene SVOA 
Benzo(ghi)pcrylene SVOA 

Benzo(k)fluoranlhcnc SVOA 
Bis(2-chloro-l-merhylelhyl)ether SVOA 

Bis(2-Chloroelhoxv)melhone SVOA 
Bis(2-chloroelhyl) ether SVOA 

Bis(2-elhvlhexvll phthalale SVOA 
Bu1ylbenzylphthala1e SVOA 

Carbazole SVOA 
Chrysene SVOA 

Di-n-bulylphlhalale SVOA 
Di-n-octvlohthalate SVOA 

Dibenz[a,h ]anlhracene SVOA 
Dibenzofuran SVOA 

Diethyl ph~1aJa1e SVOA 
Dimechyl phlhalace SVOA 

Fluoranchene SVOA 
Fluorene SVOA 

Hexachlorobenzene SVOA 
J-lcxachlorobutadiene SVOA 

l·Jexachlorocvcloocnladiene SVOA 
Hexachloroethane SVOA 

lndeno( 1,2, 3-cd\nvreae SVOA 

lsoohorone SVOA 
N-Nitroso-di-n-diproovlamine SVOA 

N-Nitrosodiphenylamine SVOA 
Naohthalene SVOA 
Nilrobcnzeoe SVOA 

Penlachlorophenol SVOA 
Phenanthrenc SVOA 

Phenol SVOA 
Pvrene SVOA 

. 

EXC-11 - JIB9C8, Duplicute of J1B9C8 -
7/12/10 J1B9D0, 7/12/10 

u2/k2 0 POL u•/kv 0 POL 
33 I u 331 331 u 331 

331 u 331 331 u 33 I 
33 1 u 33 I 331 u 33 1 

331 u 331 331 u 33 1 
331 u 331 331 u 331 
331 u 331 331 u 33 1 

331 u 331 331 u 331 
331 u 331 331 u 331 

33 I u 331 331 u 331 
331 u 331 331 u 331 
331 u 331 331 u 331 
33 I u 331 331 u 331 
331 u 331 331 u 331 
33 I u 331 331 u 33 I 
331 u 331 331 u 331 
33 1 u ' 33 I 33 1 u 33 I 

33 1 u 33 I 331 u 33 I 
33 I u 33 I 33 I u 33 1 

33 I u 331 331 u 33 I 
331 u 331 331 u 331 
331 u 331 331 u 331 
331 u 331 331 u 331 
331 u 331 331 u 33 1 

331 u 331 331 u 331 
331 u 33 I 331 u 331 
33 1 u 33 I 331 u 33 1 
33 I u 331 331 u 331 
33 I u 331 33 1 u 33 1 
1660 u 1660 1660 u 1660 
33 1 u 331 33 1 u 33 1 
331 u 33 1 331 u 331 
331 u 331 33 1 u 331 

.. 

EXC-1 - JIB9B8, 7/8/10 

u2/k2 0 POL 
332 u 332 

332 u 332 
332 u 332 

332 I u 332 
332 u 332 
332 u 332 
211 J 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 

332 u 332 
332 u 332 
332 u 332 

332 u 332 
332 U I 332 

332 u 332 
332 u 332 
332 u 332 

332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
332 u 332 
1660 u 1660 
332 u 332 
332 u 332 
332 u 332 

EXC-2 - JJB9B9, 7/8/10 EXC-3 - JIB9C0, 7/8/10 EXC-4 - JJB9Cl, 7/8/10 

u2/ke: 0 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
335 u 
1670 u 
335 u 
335 u 
335 u 

Allachmeul 
Originator 
Checked 
Cale. No. 

POL ue:/kl! 0 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
335 338 u 
1670 1690 u 
335 338 u 
335 338 u 
335 338 u 

J. D. Sko.s_Iie 
T. E.Quecn 

OI00H-CA-V0140 

POL u2/ku 
338 332 

338 332 
338 332 
338 332 
338 332 

338 332 

338 332 
338 332 
338 332 

338 332 
338 332 

338 332 
338 332 
338 332 

338 332 
. 338 332 

338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
338 332 
1690 1660 
338 332 
338 332 
338 332 

- · Sheet No. 
Date 
Date 

Rev. No. 

0 POL 
u 332 

u 332 
u 332 
u 332 
u 332 
u 332 

u 332 

u 332 
u 332 
u 332' 
u 332 
u 332 
u 332 
u 332 

u 332 
u 332 
u 332 
u 332 

u 332 
u 332 

u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 1660 
u 332 
u 332 
u 332 
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CONSTITUENT CLASS 

Benzo(b )Ouorantl1ene SVOA 
Benzo(ehi)oervlene SVOA 

BenzolklOuoranthene SVOA 
Bis(2-chloro-l -methvlethvl)ether SVOA 

Bis(2-Chloroethoxy)methll!le SVOA 
Bis(2-chloroethvf) ether SVOA 

Bis(2-ethylhexyl) phthala te SVOA 
B ul vi benzvloh thalate SVOA 

Carbazole SVOA 
Chrvsenc SVOA 

Di-n-butvlohthalate SVOA 
Di-n-octvlohthalate SVOA 

Dibcnzf a b lanthracenc SVOA 
Dibenzofuran SVOA 

Diethvl ohthalatc SVOA 
Dimethyl ohthalate SVOA 

Fl uorantbene SVOA 
Fluorene SVOA 

Hexachlorobcnzene SVOA 
Hexachlorobutadiene SVOA 

Hexach lorocvclooentadiene SVOA 
Hcxachloroethanc SVOA 

lndeno( 1.2 3-cd\mn·eno SVOA 
Jsonhoroue SVOA 

N- Nitroso-di-n-dioronvlam ine SVOA 
N-Nitrosodiohenvlamine SVOA 

Naohthalenc SVOA 
Nitro benzene SVOA 

Pentachloroobenol SVOA 
Phenanthrene SVOA 

Phenol SVOA 
Pvrcnc SVOA 

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

EXC-5 • JIB9C2, 7/8/10 EXC-6 - JIB9C3, 7/8/10 

uv/ko 0 POL uo/ko 0 POL 
332 u 332 332 u 332 
332 u 332 332 u 332 
54.8 J 54.8 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 U · 332 332 u 332 
332 U I 332 "332 u 332 

332 u 332 332 u 332 
332 u 332 332 u 332 
78 .3 J 78.3 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 U I 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
I 71 J 171 332 V 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
332 u 332 332 u 332 
1660 u 1660 1660 u 1660 
153 J 153 332 u 332 
332 u 332 332 u 332 
233 J 233 332 u 332 

- . 

EXC-7 - JIB9C4, 7/9/IO 

u2/ke 0 POL 
331 u 331 
331 u 33 1 
331 u 33 1 
331 u 33 1 
331 u 331 
33 1 u 33 1 
331 u 331 
331 u 331 
331 u 331 
33 1 u 331 
253' J 253 
331 u 331 
331 u 331 
331 u 331 
33 1 u 331 
331 u 331 
331 u 331 
33 1 u 331 
331 u 331 
33 1 u 331 
331 I U 331 
331 u 331 
33 1 u 331 
33 1 u 331 
33 I u 331 
331 u 331 
331 u 331 
331 u 331 
1660 u 1660 
331 u 331 
331 u 331 
331 u 331 

. 

EXC-8 • Jl89CS, 7/12/IO EXC-9 • JIB9C6, 7/ 12/10 EXC-10 -JIB9C7, 7/12/10 

u2/kl! 0 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
33 1 u 
331 u 
331 u 
331 u 
331 u 
33 I u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
1650 u 
331 u 
331 u 
331 u 

Attachment 
Originator 
Checked 
Cale. No. 

POL u2/kl! 0 
331 332 u 
33 I 332 u 
331 332 u 
33 I 332 u 
331 332 u 
331 332 u 
331 332 u 
331 332 u 
331 332 u 
33 1 332 u 
331 332 u 
331 332 u 
331 332 u 
331 332 u 
331 332 u 
331 332 u 
331 332 V 
331 332 u 
331 332 u 
33 I 332 u 
33 I 332 U I 
331 332 u 
331 332 u 
331 332 u 
331 332" u 
331 332 u 
331 332 u 
331 332 u 
1650 1660 u 
331 332 u 
331 332 u 
331 332 u 

J. D. Sko,G.lie 
T. E. Q_ueen 

0I00H-CA-V0l40 

POL ue/kl! 
332 331 
332 331 
332 · 331 
332 33 I 
332 331 
332 33 1 
332 331 
332 33 1 
332 33 I 
332 331 
332 331 
332 331 
332 331 
332 331 
332 331 
332 331 
332 331 
332 331 
332 331 
332 331 
332 331 
332 33 1 
332 33 1 
332 331 
332 331 
332 331 
332 33 1 
332 331 
1660 1660 
332 331 
332 33 1 
332 331 

Sheet No . 
Date 
Date 

Rev. No. 

0 POL 
u 33 1 
u 33 I 
u 331 
u 33 I 
u 33 I 
u 33 I --u 33 I 
u 33 I 
u 331 
u 331 
u 331 
u 33 I 
u 33 I 
u 331 
u 331 
u 331 
u 331 
u 331 
u 331 
u 331 
u 331 
u 331 
u 33 I 
u 331 
u 331 
u 331 
u 331 
u -331 
u 1660 
u 331 
u 331 
u 331 
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CONSTITUENT CLASS 

Benzo(b)Ouoranthcnc SVOA 
Benzo( ghi)oervlene SVOA 

Benzo(k)Ouoranthenc SVOA 
Bis(2-chloro-l -mcthy(ethyl)ether SVOA 

Bis(2-Chloroethoxy)mechane SVOA 
Bis(2-chloroethyl) ether SVOA 

Bis(2-ethylhexyl) phthalate SVOA 
Butylbenzvlohthalate SVOA 

Carbazole SVOA 
Chrvscnc SVOA 

Di-n-butvlohchalate SVOA 
Di-n-octvlnhtbalate SVOA 

Dibenzfa blanthracene SVOA 
Dibenzofuran SVOA 

Diethvl ohthalate SVOA 
Dimcthvl ohthalatc SVOA 

Fluoranthenc SVOA 
Fluorenc SVOA 

Hcxachlorobenzenc SVOA 
Hexachlorobutadiene SVOA 

Hcxachlorocvclooentadiene SVOA 
Hexachloroethane SVOA 

lndeno( I 2 3-cd\nvrene SVOA 
lsophorone SVOA 

N-Nitroso-di-n-dioropylamine SVOA 
N-N itrosod iphenvlam ine SVOA 

Naohthalene SVOA 
Nitrobenzcne SVOA 

Pentachlorophenol SVOA 
Phenantbrene SVOA 

Phenol SVOA 
Pvrene SVOA 

EXC- 12 • JlB9C9, 
OB-3 • J189D4, 7n/lO 

7/12/10 
u2/klr 0 POL u2/k2 0 POL 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
33 1 u 33 1 333 u 333 
331 u 331 333 u 333 
331 u 33 1 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 ' U 331 55.2 J 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 UJ 333 
331 u 33 1 333 I LJ 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 33 1 333 u 333 
33 1 u 331 333 u 333 
331 u 331 333 u 333 
1660 u 1660 1660 u 1660 
331 u 331 333 u 333 
331 u 331 333 u 333 
331 u 331 75. I J 75.1 

Duplicate or JlB9D4 -
J1B9F4 ?n/10 

ue/ke 0 POL 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
282 I 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 . u 333 
333 u 333 
333 u 333 
333 UJ 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
333 u 333 
1660 u 1660 
333 u 333 
333 u 333 
333 u 333 

OB-I - JIB9D2, 7/7/10 08-2 • JlB9D3, 7nt l0 OB-4 • ,11B9D5, 7ntl0 

ue/k2 0 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 lJJ 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
337 u 
1680 u 
337 u 
337 u 
337 u 
Attachment 
Originator 
Checked 
Cale. No. 

POL u2/ke 0 
337 340 u 
337 340 u 
337 340 u 
337 340 . u 
337 340 u 
337 340 ' u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 UJ 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
337 340 u 
1680 1700 u 
337 340 u 
337 340 u 
337 340 u 

J. D. Sko_g_lie 
T. E. _Queen 

OIOOH-CA-V0 140 

POL ue/ke 
340 338 
340 338 
340 338 
340 338 
340 338 
340 338 
340 338 
340 33 8 
340 338 
340 338 
340 33 8 
340 338 
340 338 
340 338 
340 338 
340 338 
340 338 
340 338 
340 33 8 
340 338 
340 338 
340 338 
340 338 
340 338 
340 338 
340 338 
340 338 
340 338 
1700 1690 
340 338 
340 338 
340 33 8 

Sheet No. 
Date 
Date 

Rev. No. 

0 POL 
u 338 
u 338 
u 338 

I u 338 
' LJ I 338 

u 338 
u 338 
u 338 
u 338 
u 338 
u 33 8 
u 338 
u 338 
u 338 
ll 338 
u 338 
u 338 
u 338 
u 338 
u 338 
UJ 338 
u 338 
u 338 
u 338 
u 338 
u 33 8 
u 338 
u 338 
u 1690 
u 338 
u 338 
u 338 
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CONSTITUENT CLASS 

Benzo(b)nuoranthene SVOA 
Benzo(ghi )perylene SVOA 

Benzo(k) 0uoranthene SVOA 
Bis(2-cbloro- 1-methyleth yl)ether SVOA 

Bis(2-Chloroethoxy)methane SVOA 
Bis(2-chloroelhvl) ether SVOA 

Bis(2-ethylhexyl) 1>hthala1e SVOA 
Bu I yl benzyl ph th al ate SVOA 

Carbazole SVOA 
Chrysene SVOA 

Di-n-butvlohthalate SVOA 
Di-n-octvlohthalate SVOA 

Dibenz[a hlanthracene SVOA 
Dibenzofuran SVOA 

Diethyl obtbalate SVOA 
Dimethyl ohthalate SVOA 

Fluoranthenc SVOA 
Fluorene SVOA 

Hexach lorobenzene SVOA 
Hexachlorobutadiene SVOA 

Hcxachlorocyclooentadiene SVOA 
Hexachlorocthane SVOA 

lndeno( I 2 3-cd)ovrene SVOA 
lsoohoro11c SVOA 

N-N itroso-di-n-dioroovlaminc SVOA 
N-Nitrosodiohcnvlam ine SVOA 

Naohthalene SVOA 
Nitro benzene SVOA 

Pentachlorophenol SVOA 
Phcnanthrcnc SVOA 

Phenol SVOA 
Pyrene SVOA 

· -· - - ----- --- ---- - . -- - - -- - -- . •• • ··- ··•·· - ···r ·• - - - - - -

OB-5 - J1B9D6, 7/7/10 OB-6 - JIB9D7, 7/7/10 OB-7 - JlB9D8, 7/8/10 

u~/ke 0 POL ue/ke 0 POL UQ/k!! 0 POL 
333 u 333 335 UI 335 55.9 J 336 
333 u 333 335 u ! 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u · 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 3'.36 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 71.1 J 71.1 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 UJ 333 335 UJ 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 I u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 336 u 336 
1660 u 1660 1680 u 1680 1680 u 1680 
333 u 333 335 u 335 "336 u 336 
333 u 333 335 u 335 336 u 336 
333 u 333 335 u 335 95 .7 J 95.7 

... -----

OB-8 - J1B9D9, 7/8/10 OB-9 - JlB9F0, 7/8/10 OB-10 - J IB9Fl, 7/8/10 

ue/k11 0 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
1690 u 
339 u 
339 u 
339 u 
Attachment 
Originator 
Checked 
Cale. No. 

POL u11/k!! 0 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
339 335 u 
1690 1670 u 
339 335 u 
339 335 u 
339 335 u 

J. D. Sko_G_lie 
T. E. _Queen 

0 I00H-CA-V0 l40 

POL u~/k!! 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
335 332 
33 5 332 
335 332 
1670 1660 
335 332 
335 332 
335 332 

Sheet No. 
Date 
Dale 

Rev. No. 

0 POL 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 332 
u 1660 
u 332 
u 332 
u 332 

24 of27 
4/26/1 1 
4/26/11 

0 

• 
~ 
::r 
3 
(1) 

g 
8 
~ 
P> 
C/> 

~ 
(./J 

@:' 

~ 
(") 

~ 
C/> 

Si 
(") 

!:;. 
5· 
::, 

31 .., 
3 
N 
0 -'? 
0 

8: 

~ 
~ 
0 



::0 
"' ;:! 
I:) 

s· 
s· 

OQ 
vi ~-
"' 
~ 
'Si 
r, 
I:) ..... 
c5· 
;:s 

~ 
.::i 
r, 

~ 
OQ 

"' ~ .... 
s-
Cl) 
...._ 

°' <::) 

';-I 
::i:: .._ 

t 
::t. 
(") 

i;3 
;:s 
;,,;-
I:) 
;:s 
~ 
::i,. 

"' "' c::, 
r, 
s· 
~ 
~ 

t, 
~ 
s· 
"?'] ~-
s: 

(') 
I 

Vl 
Vl 

I CONSTITUENT I CLASS 

Bcnzo(b)0uoranthcnc SVOA 
Benzofohilocrvlene SVOA 

Benzo(k)0uoraothene SVOA 
Bis(2-chloro- l -methylethyl)ether SVOA 

Bis(2-Chloroethoxy)metbane SVOA 
Bis(2-chloroethvll ether SVOA 

Bis(2-ethylhexyl) phthalate SVOA 
Butvlbenzvlohthalate SVOA 

Carbazole SVOA 
Chrvsene SVOA 

Di-n-butvlohthalate SVOA 
Di-n-octylphthalnte SVOA 

Dibenz[ a ,h lanthracene SVOA 
Dibenzofuran SVOA 

Diethyl phthalate SVOA 
Dimethvl ohthalate SVOA 

Fluoranlhcnc SVOA 
Fluorenc SVOA 

Hexuchlorobenzeoc SVOA 
Hexachlorobutadiene SVOA 

Hexachlorocvclooentadiene SVOA 
Hexachloroethane SVOA 

lndeno(I 2 3-cd)ovrcne SVOA 
lsoohoronc SVOA 

N-Nitroso-di-n-diproovlami ne SVOA 
N-Ni trosodi1,henvlamine SVOA 

Naphthalene SVOA 
Nilrobenzene SVOA 

Pcntachloroohcnol SVOA 
Phenanthrene SVOA 

Pheno l SVOA 
Pvrcne SVOA 

' Resampled due to exceedancc of cleanup critetia. 

335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
193 J 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u I 

335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 
1670 u 1670 1690 u 
335 u 335 339 u 
335 u 335 339 u 
335 u 335 339 u 

339 1PVl3i¥.mi: i[;~ : HiJ?llff;); 18 u 
339 ~11!}'33,t;;~c ~.tns f,-~a~Hi 44 u 
339 ,,~33,1,,2;: ~-#\fr~ ;it-asJ1i; 25 u 
339 tit:1!Jlit:;:i?f )~~Ji?}~ "i't3.i!iii1-;1 25 u 
339 ~,\;334>'tt: 1~'.0t~ #itl'alW 18 u 
339 i?~~IJf~t~ ;tjU if: i:'f.ri 'I\PM 51 u 
339 1~S3\11ffs;: %t:t]!~~ ';;71'.:l)1t¥ 48 u 
339 t,llJ~34?t .i~ttt1 ]({334'i? 40 u 
339 ll\,:;J)J;i;,))[/ , ;R1f!lf ;j~134:ti 30 u 
339 \i1<-31'iLtr :vu:'!'. 1\ii'.l~~~t 2 1 u 
339 ;ff:~33.~:11t:: ~~u;~ ~ici!3'3~\-'i 22 u 
339 ~-:t:~j~~f+i;~ ~flJEi ;ci'a31,it!:.,, 29 u 
339 :;i~~334!t;< ; :J,t·~, Wi.l'34il 25 u 

"339 :,;t'.,1Js,ii.:\ r!l~-J::r1! :.~fi:lfi7.S l;~, 32 u 
339 :\i:t:3Ji{J;'!/ ;~'fJ_!;f ?~~ llittri 16 u 
339 ¥~N 3:4nf? ~;M,;i !i~~liif.'. 40 u 
339 \t)f$.l~:lf: ~fr!j~ ri:,~M:~ 20 u 
339 \•Ji;t34'l~~ 'WQ'~ i~ g4iw 32 u 

• 339 tr!'iI~3\4'.ii::;, .~~fl~} ;,{134,.<eJ 11 u 
339 ~.ij,'13,111.!f; ~tP~ ,~~ ~'fii(i 55 u 
339 ·r.ft~3~~:H!~ ;\'J~;;)\ li!:3~1~! 24 u 
339 ?'.~~34ifi~ fi!Qf{I rt:a~~1r1 24 u 
339 ft~?~:lti{~,~~( ~..iUhl,!: •t'll311 !;i!/ 19 u 
339 t:;~~:.J'~ ~~;r: ~~IID~i; ~:~~3-~'i:[,j 34 u 
339 ;!i,rc\H'.#,'t;, ~#sU~ t\:433i!,J'! 24 u 
339 f.':.li"'.,s,j,t:i,i!, ;}?Ji}§~ }.'ftsilt!tt~ 34 u 
339 P,!f31l4~ lliW/ rto~l(:ir! 23 u 
1690 r~!'.:l'6.'1,0,:!;:} ~}.;j_:J~ l\ff6i7,ti~~ 370 u 
339 \'1'1'33~!=-{:$; ~:yij~· ;V'3l4';t: 19 u 
339 'ff;f3;3l6 ~ .lk~ ~"13$i1,{' 20 u 
339 :;~:f3W)~f ',;:UL'.{ !.'!t~3~·t'§ 13 u 

Attachment 
Originator 
Checked 
Cale. No . 

18 330 u 
44 330 u 
25 330 u 
25 330 u 
18 330 u 
51 165 .I 

48 330 u 
40 330 u 
30 330 u 
21 330 u 
21 330 u 
29 330 u 
25 330 u 
32 330 u 
16 330 u 
40 330 u 
20 330 u 
32 330 u 
11 330 u 
55 330 UJ 
24 330 u 
24 330 u 
19 330 u 
34 330 u 
24 330 u 
34 330 u 
23 330 u 

370 1650 u 
19 330 u 
20 330 u 
13 330 • u 

I 
J. D. Skojllie 
T. E. Queen 

0 100H-CA-V01 40 

. 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

' 330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1650 
330 
330 
330 

Sheet No. 
Date 
Date 

Rev. No. 
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Attachment 1. 1607-Hl Waste Site Verification Sample Results (Anions). 
Bro mide Chloride Nitrite 

Sample Locat ion! HEIS Number ! Sample Dnte mg/kg Q PQL m /k Q PQL Q PQL m /k Q P_QL 

EXC-1 1 I JIB9C8 I 7/12/10 2.2 I u I 2.2 I 2.2 I u I 2.2 I 1.9 I B I 2.2 I 23 .7 I I 2.2 I 2.2 I u I 2.2 
Duplicllte of 1 

1ll!.2C_8_ I J IB9DO I 7/12/10 I 2.2 I U I 2.2 I 2.2 I U I 2.2 I 1.3 I B I 2.2 I 21.6 I 2.2 I 2.2 u I 2.2 

EXC-1 I 11B9B8 I 7/8/10 I 2.3 I u I 2.3 I 2.3 I u I 2.3 I 1.2 I B I 2.3 I 5,8 I I 2.3 I 2.3 u I 2.3 
EXC-2 I 11B9B9 I 7/8/10 I . 2.5 I u I 2.5 I 2.5 I U I 2.5 I 7.2 I I 2.5 I 1.5 I B I 2.5 I 2.5 u I 2.5 
EXC-3 I JIB9CO I 7/8/10 I 2.6 I U I 2.6 I 2.6 I U I 2.6 I 1.0 I B I 2.6 I 16.5 I I 2.6 I 2.6 u I 2.6 
EXC-4 I J I B9C I I 7/8/10 I 2.3 I U I 2.3 I 2.3 I u I 2.3 I 1.6 I B I 2.3 I 3 I I 2.3 I 2.3 u I 2.3 
EXC-5 I J IB9C2 I 7/8/10 I 2.3 I U I 2.3 I 2.3 I U I 2.3 I t.6 I B I 2.3 I 2.8 I I 2.3 I 2.3 u I 2.3 
EXC-6 I J IB9C3 I 7/8/10 I 2.2 I u I 2.2 I 2.2 I u I 2.2 I 0.8 I B I 2.2 I 15 .7 I I 2.2 I 2.7 I u I 2.2 
EXC-7 I J IB9C4 I 7/9/10 I 2.3 I u I 2.3 I 2.3 I u I 2.3 I 1.7 I B I 2.3 I 3.7 I I 2.3 I 2.3 I u I 2.3 

EXC-8 J I B9C5 7/12/10 2 3 I U 2.3 2.3 i U 2.3 1.0 I B 2.3 0.9 B 2.3 ~ 2.3 U 2.3 
I EXC-9 J I B9C6 7/12/ 10 2.3 I U 2.3 2.3 i U 2.3 1.2 I B 2.3 3.5 2.3 2.3 U 2.3 

I EXC- 10 JIB9C7 7/ 12/ 10 2.5 : U 2.5 2.5 I U 2.5 1.6 1 B 2.5 7.1 ·-----·- 2. 5 __ __ 2.5 ·· - U 2.5 
EXC-12 JIB9C9 7/12/10 2.1 ' U 2.1 2.1 I U 1 2.1 1.7 , B , 2.1 4.5 2.1 2.1 U 2.1 

OB-3 I JIB9D4 I 7/7/10 I 25 U I 2.5 I 7 2 ! I 2.5 _J _ _i.2 _J B j 2.5 I 103 I DJ I 12.4 I 2.5 I UR I 2.5 
~~~ . ? JI 

8 904 
JI B9F4 7/7110 2.3 I U 2.3 8. 7 2.3 2.1 B __ 3 104 DJ I 117 2.3 UR I 2.3 

OB-I JIB9D2 7/71 10 2.6 U 2.6 2.6 U 2.6 0.8 B 2.6 - 10.3 J I 2.6 2.6 UR I 2.6 
OB-2 I JIB9D3 I 7/7/10 I 2.3 I U I 2.3 I 10.5 I I 2.3 I LI I B I 2.3 I 115 DJ I 11.4 2.3 UR I 2.3 
OB-4 I 11B9D5 I 7/7/10 I 2.6 I U I 2.6 I 2.6 I u I 2.6 I 1.4 I B I 2.6 I 32.0 J I 2.6 2.6 UR I 2.6 
OB-5 I 11B9D6 I 717/10 I 2.2 I U I 2.2 I 2.2 I U I 2.2 I l.4 I B I 2.2 I 6.6 J I 2.2 2.2 UR I 2.2 
OB-6 I JIB9D7 I 717/10 I 2.5 I U I 2.5 I 2.5 I U I 2.5 I 1.0 I B I 2.5 I 21.5 J I 2.5 2.5 UR I 2.5 
OB-7 I JIB9D8 I 7/8/10 I 2.3 ! u I 2.3 I 2.3 I u I 2.3 I 1.4 I B I 2.3 I 8.6 2.3 2.3 u I 2.3 
OB-8 JI B9D9 I 7/8/ 10 I 2.4 l U I 2.4 I 3.8 I I 2.4 I I .4 I B I 2.4 I 4.1 I I 2.4 I 2.4 I U I 2.4 
OB-9 J1 B9FO I 718/ 10 I 2.5 I u I 2.5 I 2.5 I u I 2.5 I 1.3 I B I 2.5 I 3.2 I I 2.5 I 2.5 I u I 2.5 
0 8 -10 JI B9FI I 7/8/10 I 2.4 I U I 2.4 I 2.4 I U I 2.4 I I. I I B I . 2.4 I 3.2 I I 2.4 I 2.4 I U I 2.4 
OB-II Jl B9F2 I 7/8/ 10 I 2.5 I u I 2.5 I 2.5 I u i 2.5 I 1.4 I B I 2.5 I 12.2 I I 2.5 I 2.5 I u I 2.5 
OB-12 JI B9F3 7/8/ 10 2.3 U I 2.3 2.3 U 2.3 1.2 B 2.3 24.6 2.3 2.3 U 2.3 

";)<-t,c:¾'iisW~tj'J'i;l39QJ:'k:.' ;'<i;·:.:.'./JJ,2.{,J-0'.i~t ,,(iit:f ::;::;: f;\_\:'.)y;- ;f:;~;M/ ;:;;:;:i;'S--";:,t ,;\1/Q:"\ kt t%~ f:f:~)$/lil: ~fr:;,;i\'r,"'f W1 '.::,3:if,(i}/ ~)~ ;~ ;~1:ill,Jy;(,i,Y,;~ tii.i tri~~i: 
FS-1 1-e-sample 

Equipment Blank 

JIFXW2 3/23/1 l 0.43 U 0.43 2.2 U 2.2 0.92 U 0.92 0.84 B 0.35 0.38 U 0.38 

JI B
9

F5 717110 lf:t!i~1lMH~~~lJ: ~II,~ ~itl,(f ~~WJ~~t ~J\~itl 11~1~l ;IPI ll1t,1i~~ l~iRifl iilili ~!ti{~ 1111] i~I [;f 
' Resampled due lo t:J<cet:dance of cleanup miteria. Attachment 
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Sam ple Location HEIS Number Sample Date 

EXC-11 JI B9C8 7/12/10 
Duplicate of 

JIB9DO 7112/10 
JI B9C8 
EXC-1 JI 8988 7/8/ 10 · 
EXC-2 J! B9B9 7/8/10 
EXC-3 JI B9CO 7/8/ 10 
EXC-4 J ! B9CI 7/8/10 
EXC-5 JI B9C2 7/8/10 
EXC-6 JI B9C3 7/8/10 
EXC-7 J1 B9C4 7/9/10 
EXC-8 J l89C5 7/12/10 
EXC-9 • J I 8 9C6 7/12/10 

EXC-10 JIB9C7 7/ 12/10 
EXC-12 Jl 8 9C9 7/ 12/10 

OB-3 J IB9D4 7/7/10 
Duplicate of 

J I B9F4 7/7/10 
JJB9D4 

OB-I Jl89D2 7/7i l 0 
08-2 JI 89D3 7/7/10 
08-4 J !B9D5 7/7110 
08-5 11 8 9D6 7/7110 
OB-6 JIB9D7 7/7/10 
0 8 -7 JIB9D8 7/8/10 
OB-8 JI B9D9 7/8/10 
0 8-9 J I 8 9FO 7/8/10 
08- 10 JI B9Fl 7/8/10 
0 8-11 JI B9F2 7/8/10 
0 8 -12 JI B9F3 7/8/10 

;kfi~:~lt $~)~fi!1;:~~I Hffrif!ii}Jiltt.':rlt "ifj_(f,{i1Jtt(Q1/;~ 
FS-1 re-sample JIFXW2 3123/ 1 I 

Equipment Blank JI B9F5 7/7/10 

• Resampled due to exceedance of cleanup c1ite1ia. 

Nitrogen in Nitrite and 
Nitrate 

mg/kg 0 POL 
5.22 i 0.18 

4.76 0.18 

1.42 0.18 
0.60 0.20 
3.69 0.20 
0.84 0.19 
0.82 0.19 
3.42 0. 18 
0.99 0.18 
0.45 0.18 
0.95 I 0.18 
1.73 0.20 
1.16 0.17 
26.7 D 0.99 

24.7 D 0.94 

2.42 0.21 
28 .7 D 0.91 
7.11 0 .21 
1.56 0.18 
4.75 0.20 
2 .27 0.19 
1.09 0.19 
1.02 0.20 
0 .99 0.19 
2 .95 0 .20 
5.36 0.18 

:;:! ;{§,>{:; I~~i#t!E, ~{(Q;~Q~ 
0 .57 BM 0.40 

~~i~n_t~i;~~ :;~~t',,;!·4::q f:$.J~Z~1~ 

Phosphate 

mi,/k.,- 0 POL 
7.4 2.2 

5.3 I 2.2 

5.1 2.3 
3.6 I 2.5 I 

9.6 2.6 
11.8 2.3 
4.1 2.3 
10 .2 2.2 
27.6 2.3 
0.7 B 2.3 
4.8 2.3 
3.1 2.5 
6.1 2.1 
6.4 J 2.5 

6.6 J I 2.3 

3.9 ' J 2.6 
4.0 J 2.3 
2.9 J 2.6 
3.6 I J 2 .2 
4.2 I J 2.5 
3.8 2.3 
3.6 2.4 
1.8 B 2.5 
1.6 B 2.4 
3.1 2.5 
1.8 B 2.3 

~~}%~~: iffi~. t~~5{i: 
1.4 u 1.4 

t,~:.:J~~)l:i Jl!~f?,~ ~~t;fii.t~~ 

Sulfate 

m<>/k<> -0 POL 
36.9 2.2 

28. I 
I 

2.2 
I 

4.7 I 2.3 
4.6 2.5 
16.6 2.6 
5.7 2.3 
7.0 2.3 
7.6 2.2 

27. 1 2.3 
3.5 2.3 
6.6 2.3 
18.3 2.5 
13.4 2.1 
131 D 12.4 

138 D 11.7 
I ·-· 

4.7 I 2.6 
160 D 11 .4 
17.1 2.6 
3.8 2.2 
17.6 2.5 
9.5 2.3 
7.0 2.4 
3.6 2.5 
3.6 2.4 
5.5 2.5 
7.5 2.3 

~~,!:i,~r,i~~; t¾~t~ t l ~f ;~ 
3.0 8 1.9 

:'.f~~~~~~!.t~ tfZA13t,~ t;~i~~;}j 
Attachment 1 
Originator J D. Skoglie 
Checked T. E. Queen 
Cale. No. OIOOH-CA-V0140 

Sheet No. 27 of27 
Date 4/26/11 
Date 4/26/ 11 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

Acrobat8.0 

CALCULATION COVER SHEET 

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

Area: 100-H 

Discipline: Environmental *Calculation No: 01 00H-CA-V0141 

Subject: 1607-H 1 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations 

Computer Program:_E_x_c_e_l ___________ _ Program No: _E_x_c_eI_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 [8:1 Preliminary O Superseded O Voided 0 

0 
Cover= 1 t ~ ~-I,?/, ( 

Summary= 4 \ . D 
1
-cikog)ie JJ.. ~Queen B.·L. Vi9ddeJ 9i F. Obe~_uer / 1 

Total 5 , J I\ 1 "¥f"i lJ.L """ ' ~-rf_J,t l .I JJ~_ IM g_ 0, .. ,,, 

SUMMARY OF REVISION 

WCH-OE-018 (05/08/2007) •obtain Cale. No. from Document Control and Form from Intranet 

Remaining Sites Verification Package for the 1607-HJ Septic Tank and Associated Drain Field C-59 



Attachment to Waste Site Reclass ification Form 2010-065 Rev. 0 

CALCULATION SHEET 
Date: 4/27/2011 Rev. : 0 

Project: Job No: 14655 Date: 4/27/201 I 
Sub ·ect: 1607-HI Waste Site Direct Contact Hazard Sheet No. I of 4 

PURPOSE: 
2 
3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess 
4 carcinogenic risk for the 1607-Hl waste site. In accordance with the remedial action goals (RAGs) in 
5 the remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009a), the following 
6 criteria must be met: 
7 

8 l ) An HQ of < 1 . 0 for all individual noncarcino gens 
9 2) A cumulative HQ of <1.0 for noncarcinogens 

10 3) An excess cancer risk of <1 x 10-6 for individual carcinogens 
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens. 
12 

13 

14 GIVEN/REFERENCES: 
15 

16 1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the I 00 Area, 
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, 
18 Richland, Washington. 
19 

20 2) DOE-RL, 2009b, I 00 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5, 
21 U.S . Department of Energy, Richland Operations Office, Richland, Washington. 
22 
23 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
24 

25 4) WCH, 2011, Remaining Sites Verification Package for the 1607-HJ Septic Tank and Associated 
26 Drain Field, Attachment to Waste Site Reclassification Form 2010-065, Washington Closure 
27 Hanford, Inc., Richland, Washington. 
28 
29 
30 SOLUTION: 
31 

32 l) Generate an HQ for each noncarcinogenic constituent detected above background or required 
33 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 
34 (DOE-RL 2009a). 
35 

36 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
37 

38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
39 required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
40 <1 x 10·6 (DOE-RL 2009a). 
41 

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x 1 o·5. 

43 

44 
45 

46 
47 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field C-60 



Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

CALCULATION SHEET 
Rev.: 0 
Date: 5/2/20 11 

METHODOLOGY: 
2 

Sheet No. 2 of 4 

3 The 1607-Hl waste site is comprised of two decision units for verification sampling, consisting of the 
4 excavation and the overburden. The direct contact hazard quotient and carcinogenic risk calculations for 
5 the 1607-H3 waste site were conservatively calculated for the entire waste site using the statistical and 
6 focused verification soil sample results (WCH 2011). Of the contaminants of potential concern 
7 (COPCs) for this site selenium and nitrogen in nitrate and nitrite require HQ and risk calculations 
8 because these analytes were detected above background values. Boron, hexavalent chromium, 
9 molybdenum, the detected polycyclic aromatic hydrocarbons, pesticides, semivolatiles, and 

10 polychlorinated biphenyls require HQ and risk calculations because these analytes were detected and a 
11 Washington State or Hanford Site background value is not available. Lead was detected above 
12 background; however, lead does not have a reference dose for calculation of a hazard quotient because 
13 toxic effects oflead are correlated with blood-lead levels rather than exposure levels or daily intake. 
14 Additionally, arsenic was detected above background; however, the arsenic standard is not toxicity 
15 based. All other site nonradionuclide COPCs were not detected or were quantified below background 
16 levels. An example of the HQ and risk calculations is presented below: 
17 

18 1) For example, the maximum value for boron is 3.68 mg/kg, divided by the noncarcinogenic RAG 
19 value of7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in 
20 WAC 173-340-740(3]), is 5.1 x 104

. Comparing this value, and all other individual values, to the 
21 requirement of <1.0, this criterion is met. 
22 
23 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
24 obtained by summing the individual values. To avoid errors due to intermediate rounding, the 
25 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is 
26 1.9 x 10-2. Comparing this value to the requirement of <1.0, this criterion is met. 
27 
28 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
29 RAG value, then multiplied by 1.0 x 10-6. For example, the maximum value for hexavalent 
30 chromium is 0.15 mg/kg, divided by 2.1 mg/kg, and multiplied as indicated, is 7 .1 x 10-8

. 

31 Comparing this value, and all other individual values, to the requirement of < 1 x 1 o-6
, this criterion is 

32 met. 
33 

34 

35 

36 
37 

38 

39 

4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
risk can be obtained by summing the individual values. To avoid errors due to intermediate 
rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum 
of the excess cancer risk values is 8.5 x 10- . Comparing this value to the requirement of <1 x 10-5, 

this criterion is met. 

40 
41 RESULTS: 
42 

43 1) List individual noncarcinogens and corresponding HQs >1.0: None 
44 2) List the cumulative noncarcinogenic HQ > 1.0: None 
45 3) List individual carcinogens and corresponding excess cancer risk > 1 x 10-6: None 
46 4) List the cumulative excess cancer risk for carcinogens> 1 x 1 o-5

: None 
47 
48 Table 1 shows the results of the hazard quotient and excess cancer risk calculations. 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

Washington Closure Hanfor: Inc. CALCULATION SHEET 
Ori inator: J. D. Sko lie Date: 4/27/201 I Cale. No.: 0I00H-CA-V0141 Rev.: 0 

Pro·ect: 100-H Field Remediation Job No: 14655 Checked: T. E. Queen Date: 4/27/201 I 
Sub·ect: 1607-Hl Waste Site Direct Contact Hazard uotient and Carcino enic Risk Calculations Sheet No. 3 of 4 

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the 
1607-Hl Waste Site (2 pages). 

Contaminants of Potential 
Concern 

Arsenicc 

Boron 

Chromium, hexavalentd 

Leade 

Molybdenum 
Selenium 

Nitrogen in nitrate and nitrite 

Bis(2-ethylhexyl) phthalate 
Di-n-butylphthalate 

Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Fluoranthene 

Statistical or 
Maximum 

Value• 
'ml?i'ki?) 

16.0 

3.68 

0.15 

69.7 

0.388 
1.2 

21.0 

0.282 
0.253 

0.0728 
0.0678 
0.0559 
0.0548 
0.0783 
0.171 

Non carcinogen 
RAGb 

(mg/kg) 

20 

7,200 

240 

353 

400 
400 

128,000 

1,600 
8,000 

3,200 

Hazard 
Quotient 

5. lE-04 

6.3E-04 

9.7E-04 
3.0E-03 

l.6E-04 

1.8E-04 
3.2E-05 

5.3E-05 

Phenanthrener 0.153 24,000 6.4E-06 

Pvrene 0.233 2,400 9.7E-05 

Carcinogen 
RAGb 

(mg/kg) 

2.1 

71.4 

1.37 
0.137 
1.37 
1.37 
13.7 

Carcinogen 
Risk 

7.lE-08 

3.9E-09 

5.3E-08 
4 .9E-07 
4.lE-08 
4.0E-08 
5.7E-09 

J>es'ti~fil~s/iq'ffXt::; ??:c;t:-::t:?7t'{;1::it:t::r;:'.;J;,;;=1rl>t~ · ::::·: Y '::.t.t ' , ;f;k\1:-::"1,r;re:T,:;io ;,: :':>'. .·· · .. ,,·::~-rr:,;1t:t 
BHC, beta (Hexachlorocyclohexane) 0.00137 0.556 2.5E-09 
DDE, 4 ,4'- 0.00398 2.94 l.4E-09 
DDT, 4 ,4'- 0.00129 40 3.2E-05 2.94 4.4E-10 
Dieldrin 0.00390 4 9.8E-04 0.0625 6.2E-08 
Polyi:!il..iJri'ti.at~d_ B_iphiiiijils, '~•:":"/;\(~t>fr)f.3. );<\~,'.~/F >''; ;-r, / \ ' . _:.; /'/\f, _,:~; . \,.0,:<,,;.,;;,,'.'\:/+,. : ,, S. ,>:< . ( ;:o ; .. ::Y t',-,/ 
Aroclor-1254 0.0193 1.6 l.2E-02 0.5 3.9E-08 
Aroclor-1260 0.0152 0.5 3.0E-08 
TiJtafs} l:1:.\\;~ t,,;f:eft;;.< :t' :/:•Jc'(\.':.:J:;J;";-'.;Uf:\'::'.;;.\\, :·::f· .;,,.;- 't\::S.'i}.; ,'J; .Y~·:, ();'!i'.{' .i.;;,~;:,_·. :: '.' .. '.:, .. ·.;,,,'-'c~i 

Cumulative Hazard Quotient: I.9E-02 
Cumulative Excess Cancer Risk: 8.SE-07 
•=From WCH (2011 ). 
b = Value obtained from the RDR/RA WP (DOE-RL 2009a) or Washington Administrative Code (WAC) 173-340-740(3), Method 
B, 1996, unless otherwise noted. 
c = The arsenic cleanup level of 20 mg/kg has been agTeed to by the Tri-Party AgTeement Project Managers as discussed in Section 
2.1 .2.1 of the RDR/RA WP (DOE-RL 2009a). 

d = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996. 

c = Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic Model 
for Lead in Children, EP A/540/R 93/081, Publication No. 9285. 7, U.S. Environmental Protection Agency, Washington, D.C. 

r = Toxicity data for phenanthrene is not available. The cleanup level _is based on use of surrogate chemicals. 
phenanthrene surrogate: anthracene 
-- = not applicable RAG= remedial action goal 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

Washington Closure Hanfor Inc. CALCULATION SHEET 
Rev.: 0 
Date: 4/27/201 I 

Sheet No. 4 of 4 

I CONCLUSION: 
2 

3 The calculations in Table 1 demonstrates that the 1607-Hl waste site meets the requirements for the 
4 direct contact hazard quotients and carcinogenic ( excess cancer) risk, respectively, as identified in the 
s RDRJRA WP (DOE-RL 2009a) and SAP (DOE-RL 2009b ). The direct contact hazard quotients and 
6 carcinogenic ( excess cancer) risk calculations are for use in the RSVP for this site. 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

Acrobat 8.0 

CALCULATION COVER SHEET 

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

Area: 100-H 

Discipline: Environmental *Calculation No: 01 00H-CA-V0144 

Subject: 1607-H1 Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater 

Computer Program:_E_x_c_e_l ___________ _ Program No: _E_x_c_e_l _20_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 [gJ 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 20 l 0-065 Rev. 0 

Washington Closure Hanford, Inc. CALCULATION SHEET 
Ori inator: C. H. Dobie Date: 5/11/2011 Cale. No.: 0100H-CA-V0144 Rev. : 0 

Pro 'ect: Job No: 14655 Checked: T. E. Queen Date: 5/11/2011 
Subject: I 607-H I Protection of Groundwater Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 1 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 1607-Hl site. In accordance with the remedial action goals (RAGs) in the remedial 
6 design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009), the following criteria must be 
7 met: 
8 

9 1) An HQ of <LO 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) BHI, 2005, J 00 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050 
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington. 
19 

20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas, 
21 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, 
22 Washington. 
23 

24 3) WAC 173-340; "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
25 

26 4) WCH, 2011, 1607-Hl Waste Site Cleanup Verification 95% UCL Calculations, 0100H-CA-V0140, 
27 Rev. 0, Washington Closure Hanford, Inc., Richland, Washington. 
28 
29 
30 SOLUTION: 
31 

32 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a 
33 Kt less than that required to show no migration to groundwater in 1,000 years using the RESRAD 
34 generic site model (BHI 2005). 
35 
36 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
37 

38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in 
39 soil and with a Kt less than that required to show no migration to groundwater in 1,000 years using 
40 the RESRAD generic site model (BHI 2005). 
41 

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x 10·5_ 
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Washin ton Closure Hanford, Inc. CALCULATION SHEET 
Rev.: 0 
Date: 5/3/2011 

Subject: 1607-Hl Protection of Groundwater Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of 3 

METHODOLOGY: 
2 

3 The 1607-Hl waste site was divided into two decision units for the purpose of verification sampling; the 
4 excavation, and the overburden soil stockpile. Hazard quotient and carcinogenic risk calculations for 
5 potential impact to groundwater at the 1607-Hl site were conservatively calculated for the entire waste 
6 site using the statistical or maximum value for each analyte in all decision units from the 95% UCL 
7 calculation (WCH 2011). Boron, hexavalent chromium, selenium, nitrogen in nitrate and nitrite, di-n-
8 butylphthalate, and beta BHC are included because they do not have a Hanford Site-specific or 
9 Washington State background value available and their respective distribution coefficient is less than 

10 necessary to show no migration to groundwater in 1,000 years using the.generic site RESRAD model 
11 (BHI 2005). Based on this model and a vadose zone of approximately 7 .0 m (23 ft) thickness, a Ko of 
12 10.0 or greater is required to show no predicted migration to groundwater in 1,000 years. All other site 
13 nonradionuclide COPCs were not detected, quantified below background levels, or have a Kd greater 
14 than or equal to 10.0. Additionally, arsenic was detected above background; however, the arsenic 
15 standard is not toxicity based, therefore a groundwater HQ is not calculated. An example of the HQ and 
16 risk calculations for soil constituents with a potential impact to groundwater is presented below: 
17 
18 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time 
19 (mg/kg/day) to a reference dose for the same substance derived over the same specified time 
20 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil 
2 1 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater, 
22 where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard 
23 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor)). 
24 This is based on the "100 times rule" of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the 
25 maximum value for boron of 3.68 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg 
26 is 1.2 x 10-2• Comparing this value to the requirement of <1.0, this criterion is met. 
27 

28 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
29 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the 
30 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the 
31 1607-Hl waste site is 3.3 x 10-1

. Comparing this value to the requirement of <1.0, this criterion is 
32 met. 
33 
34 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
35 RAG value, and then multiplied by 1 x 10-6. For example, the maximum value for beta BHC is 
36 0.00137 mg/kg, divided by 0.00486 mg/kg, and multiplied as indicated, is 2.8 x 10-1 . Comparing 
37 this value to the requirement of <l x 10-6, this criterion is met. The cumulative excess cancer risk 
38 for the 1607-Hl waste site is also 2.8 x 10-7 since beta BHC is the only COPC subject to the 
39 carcinogenic risk calculation. Comparing this value to the requirement of <l x 10-5, this criterion is 
40 met. 
41 

42 4) The soil cleanup RAGs for protection of groundwater are based on the "100 times" provision in 
43 WAC l 73-340-740(3)(a)(ii)(A). WAC l 73-340-740(3)(a)(ii)(A) (1996) provides the " 100 times 
44 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of 
45 ground water at the site." When the "100 times rule" values are exceeded, RESRAD was used to 
46 demonstrate that higher soil concentrations may be protective of groundwater. 
47 
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CALCULATION SHEET 
Rev.: 0 

Pro·ect: Date: 5/11/2011 
Subject: 1607-HI Protection of Groundwater Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 3 of3 

2 RESULTS: 
3 
4 1) List individual noncarcinogens and corresponding HQs >1.0: None. 
5 2) List the cumulative noncarcinogenic HQ >LO: None. 
6 3) List individual carcinogens and corresponding excess cancer risk > 1 x 10·6: None. 
7 4) List the cumulative excess cancer risk for carcinogens >-1 x 10·5: None. 
8 

9 Table 1 shows the results of the calculations. 
10 

11 

12 

13 

Table L Hazard Quotient and Excess Cancer Risk Results for the 1607-Hl Waste Site. 

14 
15 

16 

17 

Contaminants of Potential Concern 

Statistical or 
Maximum 

Value• 

N oncarcinogen 
RAGb 

(mg/kg) 

Hazard 
Quotient 

Carcinogen 
RAGb 

(mg/kg) 

Carcinogen 
Risk 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

2 8 

29 
30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

(m 

Arsenic 16 20 C 

Boron 3 .68 320 1.2E-02 

Chromium, hexava!ent 0.15 4.8 3.lE-02 
l.5E-01 

Cumulative Hazard uotient 3.3E-0l 
Cumulative Excess Cancer Risk: 
Notes: 
• = From WCH (201 l) . 

•=Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and lhe 
"100 ti~s" model. 

"= 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.l 
of lhe RDR/RA WP (DOE-RL 2009a) . The arsenic standard is not toxicity based, therefore, will not have a hazard quotient calculated 
- = not applicable 

RAG= remedial action goal 

40 CONCLUSION: 
41 

42 This calculation demonstrates that the 1607-Hl site meets the requirements for the hazard quotients and 
43 excess carcinogenic risk as identified in the RDR/RA WP (DOE-RL 2009). 
44 
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APPENDIXD 

SITE-SPECIFIC RESRAD CALCULATION FOR SELENIUM 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

CALCULATION COVER SHEET 

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

Area: 100-H 

Discipline: Environmental *Calculation No: 0100H-CA-V0161 

Subject: 1607-Hl/116-H-1 RESRAD Calculation Brief for 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 ~ 

0 
Cover - 1 pg 
Summary - 5 pg 
Attm. 1 - 19pg 
Alim. 2 - 10 pg 
Total - 35 pa~es 

WCH-DE-01& (05/0&/2007) 

Preliminary 0 Superseded 0 Voided 0 

~.r<--o_ Q 71/~~ c/J /Y-,su 
S. W. Clark M. W. Perrott C. H. Dobie D. F. Obenauer 

SUMMARY OF REVISION 

*Obtain Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclass ification Form 2010-065 

Washin ton Closure Hanford DRAFT CALCULATION SHEET 
Ori inator: S. W. Clark Date: 4/6/11 

Pro"ect: 100-H Area Field Remediation Job No: 14655 Checked: M. W. Perrott 
Sub·ect: 1607-Hl/l 16-H-5 RESRAD Calculation Brief for Groundwater and River Protection 

1 PURPOSE: 
2 

Rev. : 0 
Date: 4/6/11 
Sheet No. I of 5 

3 Predict the groundwater and Columbia River concentrations over a period of 1,000 years from 
4 selenium analyses of the soil at the 1607-Hl and 116-H-5 cleanup verification sampling sites. 
5 
6 GIVEN/REFERENCES: 
7 
8 1) Cleanup verification samples were collected from the excavations at the 1607-Hl and 
9 116-H-5 waste sites. Selenium analyses of 1607-Hl sample J1FXV8 (1.2 mg/kg) and 

10 116-H-5 samples JIFKKl (1.3 mg/kg) and JIFKK2 (1.6 mg/kg) exceeded the selenium soil 
11 cleanup level for protection of the Columbia River of 1 mg/kg. The selenium analyses were 
12 evaluated by site-specific RESidual RADioactivity (RESRAD) modeling for 
13 nonradionuclides as described in Appendix C of the Remedial Design Report/Remedial 
14 Action Work Plan for the JOO Area (RDRIRA WP). Site-specific RESRAD evaluations were 
15 performed to predict the seleniwn concentrations in groundwater due to selenium in the soil 
16 at the individual sampling areas. Dilution and attenuation of selenium concentrations in 
17 groundwater as it flows from the area of the 1607-Hl and 116-H-5 waste sites to the 
18 Columbia River was calculated using the formulas from the U.S. Environmental Protection 
19 Agency (EPA) Soil Screening Guidance: User's Guide, OSWER 9355.4-23, U.S. 
20 Environmental Protection Agency, Washington, D.C. 
21 2) Selenium analyses for HEIS sample numbers J1FXV8, JIFKKl, and JIFKK2 were obtained 
22 from laboratory sample data reports. 
23 3) Use of site-specific RESRAD evaluations to predict constituent concentrations in 
24 groundwater due to constituent concentrations in the soil at the individual sampling areas is 
25 discussed in Appendix C of the Remedial Design Report/Remedial Action Work Plan for the 
26 JOO Area (RDR/RA WP), DOE/RL-96-17, Rev. 6, U.S . Department of Energy, Richland 
27 Operations Office, Richland, Washington. 
28 4) The RESidual RADioactivity (RESRAD) computer code, version 6.5, was developed for the 
29 U.S . Department of Energy by the Environmental Assessment Division of Argonne National 
30 Laboratory, Argonne, Illinois, to calculate compliance with residual radioactivity guidelines 
31 and may be accessed at< http://www.ead.anl.gov/resrad >. 
32 5) Formulas for calculation of dilution and attenuation in groundwater between the waste sites 
33 and the Columbia River were obtained from the Soil Screening Guidance: User's Guide, 
34 OSWER 9355.4-23, July 1996, U.S. Environmental Protection Agency, Washington, D.C. 
35 
36 
37 SOLUTION: 
38 
39 1) As discussed in Section 3.6.9 of the RDR/RA WP, the residual concentrations of 
40 nonradionuclides in the soil are compared to the soil remedial action goals (RAGs) for 
41 Columbia River protection developed in Table B-6 of Appendix B of the RDR/RA WP. The 
42 river protection RAG is attained if the residual concentrations in soil are less than the 
43 Table 8-6 RAGs and each sample data set meets the requirements of the WAC 173-340-
44 740(7)(e) (1996) three-part test. If this is not the case, a more detailed assessment using 
45 RESRAD or other appropriate methods (e.g., dilution-attenuation evaluations) is used to 
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DRAFT CALCULATION SHEET 
Date: 4/6/1 I Rev. : 0 

100-H Area Field Remediation Job No: 14655 Checked: M. W. Perrott · Date: 4/6/1 I 
1607-HI/J 16-H-5 R.ESRAD Calculation Brief for Groundwater and River Protection Sheet No. 2 of 5 

assess the potential of residual site soil contaminants to impact groundwater and the river. If 
2 this assessment indicates that the residual contamination in the site soils will not impact 
3 groundwater or the river at concentrations above groundwater or surface water cleanup 
4 levels, then the groundwater and river protection RAGs have been attained. 
5 2) Site-specific RESRAD evaluations were performed for the selenium concentrations where 
6 the river protection RAG (1 mg/kg) was exceeded at the 1607-Hl and 116-H-5 sample 
7 locations. The areas of influence of the site-specific samples for purposes of the RES RAD 
8 evaluation are shown in Table 1, which includes other parameters used in the RESRAD and 
9 dilution-attenuation calculations. Input factors for the RESRAD evaluation are also shown in 

10 the "Summary" section of the RES RAD "Mixture Sums and Single Radionuclide Guidelines" 
11 printoµt in Attachment l to this Calculation Summary. 
12 

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

1607-Hl 116-H-S 116-H-S 
Parameter Units 

J1FXV8 JlFKKl J1FKK2 

Contaminant-Specific Input Parameters 

Radionuclide Surrogates for Selenium Cl-36 Cs-135 Gd-152 

Selenium Concentrations mg/kg 1.2 1.3 1.6 

Selenium Kd Value mUg 5 5 5 

Contaminated Zone Dimensions 

Cover Depth m 0 0 0 

Area of Contaminated Zone (CZ) m2 3522 427 427 

Length Parallel to Aquifer Flow m 60 21 21 

Thickness o/Vadose Zone Horizons 

Thickness: Contaminated Zone m 1.0 1.0 1.0 

Thickness: Unsaturated Zone m JO 0 0 

Distance from the Waste Sites to the Columbia River 

Saturated Zone Groundwater Flow Distance m 850 66.5 56.5 

13 
14 3) The years when the peak selenium concentrations are predicted to occur in groundwater from 
15 the waste sites were determined by preliminary RESRAD runs. These years were then added 
16 for all horizons for the final RESRAD runs. For the water pathways, the peak years for 
17 selenium in groundwater are predicted to occur at year 433 for 1607-Hl (JlFXV8) and at 
18 year 16 for 116-H-5 (JlFKKl and JlFKK.2). · 
19 
20 
21 METHODOLOGY: 
22 
23 1) Using the methodology described in Appendix C of the RDR/RA WP, RESRAD modeling 
24 was used to determine if residual soil concentrations of selenium are protective of 
25 groundwater. Runs of RESRAD version 6.5 were completed for the selenium concentrations 
26 where the river protection RAG (1 mg/kg) was exceeded in the 1607-Hl and 116-H-5 waste 
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Attachment to Waste Site Reclassification Form 2010-065 

DRAFT CALCULATION SHEET 
Date: 4/6/11 Rev.: 0 

Pro·ect: Date: 4/6/11 
Sub·ect: 1607-Hl/l 16-H-5 RESRAD Calculation Brief for Groundwater and River Protection Sheet No. 3 of 5 

2) 

l 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 

25 

site cleanup verification sampling activities using long half-life radionuclides chlorine-36 
(Cl-36), cesiwn-135 (Cs-135), and gadolinium-152 (Gd-152) as surrogates for evaluation of 
the three selenium concentrations shown in Table 1. RESRAD numerical output reports of 
predicted selenium concentrations in soil and groundwater are presented in Attachment 2 to 
this calculation summary. 
Methodology for modeling to predict if soil concentrations are protective of the Columbia 
River is similar to that for modeling the protection of groundwater, with the groundwater 
concentration reduced by using a factor to account for dilution and attenuation as 
contaminants migrate through the groundwater to the river. Calculation of an appropriate 
dilution factor is accomplished using the formulas in the EPA Soil Screening Guidance: 
User's Guide. The following Excel spreadsheet incorporates the formulas for calculation of 
the dilution factor to account for dilution and attenuation as contaminants migrate through 
the groundwater to the river: 

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

A B C I D E F I G I H 
Aooarent Mixing Zone Depth (d) calculated from EPA Soil Screening Guidance: User's Guide, Equation 12: 
Apparent Mixing Zone Depth (d) = (0.0112*L")"·3 + d,(1 - exp((-L*I)/(K*i*d,))) 

Variable Value Descriotion 
LI 850 m, Distance to the Columbia River from JlFXV8 
L2 66.5 m, Distance to the Columbia River from JlFKK! 
L3 56.5 m, Distance to the Columbia River from JlFKK2 
d, 10 m, Aquifer Thickness 
I 0.07992 m/vr, Infiltration Rate, from I = ( I-Ce(( 1-Cr)Pr + Irr 

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

Calculation of Dilution Factor oer the EPA Soil Screenin11 Guidance: User 's Guide, EQuation 11. 
Dilution Factor, D = I + (K*i*d/l*L) 

Variable Value Descrintion 
K 5530 m/yr, AQuifer Hydraulic Conductivity 
i 0.00125 m/m, Hydraulic Gradient 
d 107.2 m, Apparent Mixing Zone Depth (see formula below) 
I 0.07992 m/yr, Infiltration Rate, from I= (1-Ce((l-Cr)Pr + Irr 

LI 850 m, Distance to the Columbia River from JlFXV8 
L2 66.5 m, Distance to the Columbia River from JlFKKl 
L3 56.5 m, Distance to the Columbia River from JIFKK2 

Apparent Mixing Zone Depth (d) = E24 = ((0.0112*B4*B4)"0.5)+(B5*(1-EXP((-B4)*(B6)/(Bl I *B12*B5))) 
Dilution Factor (D) ':" E25 = l+((B!7*Bl8*Bl9)/(B20*B21)) 

JIFXV8 Aooarent Mixing Zone Depth (d) = 96.2 m 
J lFKK! Aoparent Mixing Zone Deoth (d) = 7.04 m 
JJFKK2 Apparent Mixing Zone Depth (d) = 5.98 m 

JIFXV8 Dilution Factor (D) = 10.8 
JlFKKl Dilution Factor (D) = JO.I 
J!F KK2 Dilution Factor (D) = 10.2 
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DRAFT CALCULATION SHEET 
Ori inator. Rev.: 0 

Pro·ect: Date: 416/ I 1 
Sub·ect: 1607-Hl/l 16-H-5 RESRAD Calculation Brief for Groundwater and River Protection Sheet No. 4 of 5 

1 
2 
3 RESULTS: 
4 
5 1) Groundwater Protection 
6 The selenium concentrations in groundwater at different time intervals for 1,000 years were 
7 calculated by the RESRAD model using Cl-36, Cs-135, and Gd-152 as radionuclide surrogates 
8 for selenium. RESRAD output is presented in Attachment 2 and summarized in Table 3. 
9 Selenium is predicted to reach groundwater within the 1,000 years of the RESRAD model 

10 evaluation and is predicted to peak at year 433 for 1607-Hl and at year 16 for 116-H-5 at the 
11 maximum groundwater concentrations shown in Table 3, which are Jess than the groundwater 
12 remedial action goal (RAG) of 50 ug/L per Table B-2 of Appendix B of the RDR/RA WP. 
13 

Table 3. Predicted Groundwater (Well Water/Drinking Water) Concentrations 
at 1607-Hl and 116-H-5 

Contaminant 
Waste Site& Groundwater Concentrations in ug/L at Each Time Interval (yr) RAG. 
HElS Number 

0 I 10 16 30 433 500 1000 
ug/L 

Selenium 1607-HI; JIFXV8 0 0 0 0 0 28.4 14.8 0. 11 50 ' 

Selenium 116-H-5; JIFKKI 0 0.84 8.00 12.4 10.8 0.21 0.11 0 50 ' 

Selenium 116-H-5; llFKK2 0 1.03 9.85 15.3 13.3 0.26 0. 14 0 50 ' 

' Based on the maximum contaminant level (MCL) for selenium from 40 CFR 141. as discussed in Appendix B. Table B-2, of the 
100 AreaRDR/RAWP. 

14 
15 2) Columbia River Protection 
16 Predicted selenium concentrations in groundwater at the Columbia River were calculated by 
17 dividing the predicted groundwater concentrations at the 1607-Hl and 116-H-5 waste sites in 
18 Table 3 by the dilution factors determined in Table 2. Results are summarized in Table 4. Due 
19 to dilution and attenuation, selenium is predicted to reach the river at maximum groundwater 
20 concentrations less than the remedial action goal (RAG) of 5.0 ug/L, per Table B-3 in Appendix 
21 B oftheRDR/RAWP. 
22 

23 
24 

Table 4. Predicted Groundwater Concentrations at the Columbia River Based on 
Dilution and Attenuation of Groundwater from 1607-Hl and 116-H-5 
W aste S ite & . Groundwater Concentrations in ug/L at Each Time Interval (yr) 

Contaminant 
HEIS Number 

0 I 10 16 30 433 500 1000 

Selenium 1607-HI ; llFXV8 0 0 0 0 0 2.63 1.37 0.010 

Selenium 116-H-5; JIFKKI 0 0.083 0.79 1.23 1.07 0.021 0.01 I 0 

Selenium I 16-H-5; JIFKK2 0 0.101 0.97 1.50 1.30 . O.D25 0.014 0 

' Based on the surface water ambient water quality criteria (A WQC) for selenium from 40 CFR 131.36, as discussed in 
Aanendix B, Table B-3, of the 100 Area RDR/RA WP. 
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DRAFT CALCULATION SHEET 
Rev.: 0 

100-H Area Field Remediation Job No: 14655 Checked: M. W. Perrott · Date: 4/6/11 
1607-H 1/116-H-5 RES RAD Calculation Brief for Groundwater and River Protection Sheet No. 5 of 5 

1 CONCLUSIONS: 
2 
3 • Maximum selenium concentrations in the soil at the 1607-Hl and 116-H-S waste sites are 
4 predicted to be protective of groundwater and the Columbia River for 1,000 years based upon 
5 RESRAD vadose zone modeling and evaluation of dilution-attenuation in the saturated zone 
6 using the formulas in the EPA Soil Screening Guidance: User's Guide. 
7 
8 • The selenium concentrations in groundwater at different time intervals to 1,000 years as 
9 calculated by the RESRAD model using Cl-36, Cs-135, and Gd-152 as radionuclide 

10 surrogates are summarized in Table 3. Selenium concentrations in groundwater at 1607-Hl 
11 are predicted to peak at year 433 at a maximum concentration of 28.4 ug/L. Selenium 
12 concentrations in groundwater at 116-H-S are predicted to peak at year 16 at a maximum 
13 concentration of 15.3 ug/L. The predicted maximum groundwater concentrations at both 
14 1607-Hl and 116-H-S are less than the groundwater cleanup RAG of SO ug/L per Table B-2 
15 in Appendix B of the RDR/RA WP. 
16 
17 • Selenium concentrations in groundwater at the Columbia River were calculated by dividing 
18 the predicted groundwater concentrations at the 1607-Hl and 116-H-S waste sites in Table 3 
19 by the dilution factors determined in Table 2. Results are summarized in Table 4. Due to 
20 dilution and attenuation, selenium from 1607-Hl is predicted to reach the river at a 
21 maximum concentration of 2.63 ug/L. Selenium from 116-H-5 is predicted to reach the river 
22 at a maximum concentration of 1.50 ug/L. The predicted maximum groundwater 
23 concentrations at the river from both 1607-Hl and 116-H-S are predicted to be less than the 
24 surface water cleanup RAG of 5.0 ug/L per Table B-3 of Appendix B of the RDR/RA WP. 
25 
26 
27 ATTACHMENTS: 
28 
29 1. RESRAD Output: 1607-Hl and 116-H-5 Selenium Groundwater and River Protection -
30 Mixture Sums and Single Radionuclide Guidelines (19 pages) 
31 2. RESRAD Output: 1607-Hl and 116-H-5 Selenium Groundwater and River Protection-
32 Concentration of Radionuclides, (10 pages) 
33 
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ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit = 180 days 04/05/2011 14:44 Page 
Sunmary 1607·H1/116·H·5 Selenium Groundwater and Columbia River Protection 
Fi le C: \RESRAD _FAM! L Y\RESRAD\6.5\USERFILES\ 1607· H1 116 · H· S _SELENIUM .RAD 

Table of Contents 
AilAilililAAAAAAAAililil 
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Time = 1.000E+OO • • . • • • • • • . • • • • • • • • . . • . . . . • • . . • • • . • • • 10 
Time= 1.000E+01 ••• •••••• • ••• •• • ••••. • ....•..•....•• 11 
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Time= 4.330E+02 . . . •.• . . . • . . • • • .• • • • • • • •• •• . •• .•.•.. 15 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAO, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 2 
Surmary 1607-H1/116-H-5 Selenium Groundwater and Coll.lfbia River Protection 
File C:\RESRAD _FAM! LY\RESRA0\6. 5\USERF I LES\ 1607-H1_ 116-H-5 _SE LEN !UM.RAD 

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

' Current 3 Base I Parameter 
Menu J Parameter Va Lue# 3 Case* Name 
iiiOOiiilAHiiii.AiiiiiiiiiiiiiiiiiOliiiiii.ilii.AilJIHililiiJIAi!.iiilAiiii.AililililAilililiiilllillliiilililiiililiiiliiAAJIAAAAiiiiiliiilAAiiiOliiiiAiiiiilii.AiiiiiiiiiiiiiiiiAAiiiiiiii 
A-1 ' DCF's for external ground radiation, (mrem/yr)/(pCi/g) 
A-1 ' Cl -36 (Source: FGR 12) 
A-1 ' Cs-135 (Source: FGR 12) 
A-1 ' Gd-152 (Source: FGR 12) 

B-1 3 Dose conversion factors for inhalation, mrem/pCi: 
B-1 ' Cl -36 
B-1 ' Cs-135 
B-1 ' Gd-152 

D-1 s Dose conversion factors for ingestion, mrem/pCi: 
D-1 ' Cl-36 
0-1 ' Cs-135 
D-1 ' Gd-152 

D-34 ' Food transfer factors: 
0-34 ' Cl-36 plant/soil concentration ratio, dimensionless 
0-34 ' Cl-36 beef/livestock- intake ratio, (pC i /kg l/(pC i /d) 
0-34 ' Cl-36 mi llc/l ivestock-intake ratio, (pC i/L )/CpCi/d) 
0-34 ' 
0-34 ' Cs - 135 plant/soil concentration ratio, dimensionless 
D-34 ' Cs-135 beef/l ivestock.-intake ratio , (pCi /kg) / CpCi/d) 
D-34 ' Cs-135 mi llc/l ivestoclc- intake ratio, (pC i /L l/CpCi /d) 
D-34 ' 
o-34 ' Gd-152 plant/soil concentratlon ratio, dimensionless 
0-34 ' Gd-152 beef/livestock-intake ratio, (pCi/kg)/CpCi/d) 
D-34 ' Gd-152 milk/l i vestock- intake ratio, (pCi/L)/(pCi/d) 

0·5 ' Bioaccl.lTIUlat i on factors, fresh water, L/kg: 
D- 5 1 Cl-36 fish 
D-5 1 Cl-36 crustacea and mollusks 
D-5 ' 
D-5 ' Cs-135 
0-5 ' Cs-135 
0-5 ' 

fish 
crustacea and mollusks 

' 2-391E-03 ' 2.391E - 03 ' DCF1( 1) 
' 3.830E-05 ' 3 .830E - 05 ' DCF1( 2) 
' O.OOOE+OO ' O.OOOE+OO ' DCF1( 3) 

' 2.190E-05 ' 2.190E-05 ' DCF2( 1) 

' 4.550E-06 ' 4.550E-D6 ' DCF2( 2) 

' 2.430E-01 ' 2.430E-01 ' OCF2( 3) 

' 3.030E-06 ' 3.030E-06 ' OCF3( 1) 

' 7.070E-06 ' 7.070E-06 ' OCF3( 2) 

' 1.610E-04 ' 1.610E-04' OCF3( 3) 

' 2.000E+01 ' 2.000E+01 ' RTF( 1,1) 

' 6.0DOE-02 ' 6.000E-02 ' RTF( 1,2) 

' 2.000E-02 ' 2.000E-02 ' RTF( 1,3) 

' 4.000E-02 ' 4.000E-02 ' RTF( 2, 1) 

' 3.000E-02 ' 3.000E-02 ' RTF ( 2,2) 

' 8.000E-03 ' 8.000E-03 ' RTF( 2,3) 

' 2 . SOOE-03 ' 2.SOOE-03 ' RTF( 3, 1) 
I 2_oooe - 03 , 2 . 000E - 03 ' RTF( 3,2) 

' 2.000E-05 ' 2.000E-05 ' RTF( 3,3) 

1 1.000E+03 ' 1.000E+03 ' BIOFAC{ 
1 1. 900E+02 ' 1.900E+02 ' BIOFAC( 

1,1) 
1,2) 

' 2.000E+03 ' 2.000E+03 1 BIOFAC( 2, 1) 
' 1 . 000E+02 1 1 . 000E+02 1 BIOFAC( 2,2) 

D-5 ' Gd-152 fish ' 2.500E+01 ' 2.500E+01 1 BIOFAC( 3, 1) 
D-5 ' Gd-152 , crustacea and mollusks ' 1.000E+03 ' 1.0DOE+03 1 BIOFAC( 3,2) 
iiiiil!iiiiiiiiiilliilliiliiililllilllllliilliilillllll!il!lll!lll!llllf!!!llfll!llllll!ll!!ll!l!!l!iiiiii 
#For DCF,Cxxx) only, factors are for infinite dept h & area . See ETFG table in Ground Pathway of Oetai led Report. 
*Base Case means Default.Lib w/o Associate Nuclide contributions. 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Li mit = 180 days 04/05/2011 14:44 Page 3 
SUITITlary 1607-H1/116-H-5 Selenium Groundwater and Colunbia Rive r Pr otect i on 
Fi le C: \RESRAD _FAM! LY\RESRAD\6.5\USERF 1 LES\ 1607-H1 116-H-5 _SELEN !UM .RAD 

Site·Specific Parameter Surrmary 
0 ' User ' Used by RESRAD ' Parameter 

Menu ' Parameter Input ' Default ' (1 f different from user input) ' Name 
iiiiiiiiiiAii.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAAi\AiliiiiiiiiililiiiiiiiOiiiAiiili\iiiiAAililAiiAii.iiiiiiiiAiliiAi\HiiAAiiiiiiiiiiililAAiliiiliiiiiiiiiiiiiiiiiiili\Ai\iiiiAAAAAiiiiiiiiiiililiiAAiiiiiiiiiiiiiiiiiiiiiiiiAii 
R011 ' Area of HE!S # J1FXV8 contaminated zone (m**2) ' 3.522E+03 > 1.000E+04' > AREA 
R011 ' Area of HE!S # J1FKK1 contaminated zone (m**2) ' 4.270E+02 > 1.000E+04 ' ' AREA 
R011 ' Area of HEIS # J1FKK2 contaminated zone (m**2) ' 4.270E+02 ' 1.000E+04 ' ' AREA 
R011 ' Thickness of contaminated zone (m) ' 1 . OOOE+OO ' 2 . 000E+OO ' ' THICKO 
R011 ' Fraction of c ontamination that is s ul:xnerged ' O. OOOE+OO ' O. OOOE+OO ' ' SUBMFRACT 
R011 ' HE!S # J1FXV8 Length parallel to aquifer flow (ml' 6.000E+01 ' 1.000E+02' ' LCZPAQ 
R011 ' HEIS # J1FKK1 Length parallel to aquifer fl ow (ml' 2.100E+01 ' 1.000E+02 ' ' LCZPAQ 
R011 ' HEIS # J1FKK2 Length parallel to aquifer flow (ml' 2.100E+01 ' 1.000E+02' ' LCZPAQ 
R011 ' Basic rad i ation dose limit (mrem/yr) ' 1 . 500E+01 '3.000E+01 ' ' BRDL 
R011 ' Time since placement of material (yr) > O.OOOE+OO > O.OOOE+OO ' > Tl 
R011 ' Times for calculations (yr) ' 1.000E+OO' 1 . 000E+OO' > T( 2) 
R011 ' Times for calculations (yr) ' 1.000E+01 '3.000E+OO ' > T( 3) 
R011 ' Ti mes for calculations (yr) ' 1 .600E+01 ' 1 . 000E+01 ' ' T( 4) 
R011 ' Times for calculations (yr) '3 . 000E+01 '3 . 000E+01 ' ' T( 5) 
R011 ' Ti mes for calculations (yr) ' 3 . 000E+02 ' 1 . 000E+02 ' ' T( 6) 
R011 ' Times for calculations (yr) ' 4.330E+02 ' 3.000E+02 ' ' T( 7) 
R011 ' Times for calculations Cyr) ' 5 . 000E+02' 1.000E+03 ' ' TC 8) 
R011 ' Ti mes for calculations (yr) ' 1.000E+03 ' O. OOOE+OO ' ' T( 9) 
R011 ' Ti mes for calculations (yr) ' not us ed > 0.000E+OO ' > T(10) 

R012 ' 
R012 ' 
R012 ' 
R012 ' 
R012 ' 
R012 ' 

Initial pr i ncipal radionuclide 
Initial principal radionuclide 
Initial pr i ncipal radi onucl i de 
Concentrat i on i n groundwater 
Concentrat i on i n groundwater 
Concentrat i on in groundwater 

R013 ' Cover depth (m) 

(pCi/g): 
(pCi/g): 
(pC i /g): 
(pCi/L): 
(pCi/L): 
(pC i /L): 

R013 ' Density of cover mater i al (g/cm**3) 
R013 ' Cover depth erosion rate (m/yr) 
R013 ' Density of contaminated zone (g/cm**3) 
R013 ' Contaminated zone eros i on rate (m/yr) 
R013 ' Contaminated zone total porosity 
R013 ' Contaminated zone field capacity 

Cl -36 
Cs-135 
Gd-152 
Cl-36 
Cs-135 
Gd-152 

R013 ' Contaminated zone hydraulic conductiv i ty (m/yr) 
R013 ' Contaminated zone b parameter 
R013 ' Average annual wind speed (m/sec) 
R013 ' Humidity in air (g/m**3) 
R013 1 Evapot ranspi ration coeff i c i ent 
R013 ' Precipitation (m/yr) 
R013 ' Irrigation (m/yr) 
R013 ' Irrigation mode 
R013 ' Runoff coefficient 
R013 ' llatershed area for nearby stream or pond Cm**2) 
R013 1 Accuracy for water/soil computat i ans 

R014 1 Density of saturated zone (g/cm**3) 
R014 1 saturated zone total porosity 
R014 1 Saturated zone effecti ve poros i ty 
R014 > Saturated zone field capacity 
R014 ' Saturated zone hydraul i c conductivity (m/yr) 
R014 s Saturated zone hydraulic gradient 
R014 ' Saturated zone b parameter 
R014 ' Water table drop rate (m/yr) 

' 1. 200E+OO ' 0. OOOE+OO ' 
' 1 .300E+OO ' O.OOOE+OO ' 
' 1 .600E+OO ' 0 . 000E+OO ' 
' not used ' 0 . OOOE+OO ' 
' not used ' 0. OOOE+OO ' 
' not used ' 0. OOOE+OO > 

' 0. OOOE+OO ' 0. OOOE+OO ' 
' not used ' 1 • 500E+OO ' 
' not used ' 1.000E- 03 ' 
' 1 .600E+OO ' 1. 500E+OO ' 
' O.OOOE+OO ' 1.000E- 03 ' 
' 4 . 000E-01 ' 4.000E-01 > 
' 1 .SOOE-01 ' 2.000E-01 ' 
' 2.500E+02 ' 1 .OOOE+01 ' 
' 4. 050E+OO ' 5. 300E+OO ' 
' 3. 400E+OO ' 2 . OOOE+OO ' 
' not used ' 8 . OOOE+OO ' 
' 9.100E · 01 ' 5 . 000E-01 ' 
' 1.600E·01 ' 1 . 000E+OO' 
' 7 . 600E·01 ' 2.000E-01 ' 
1 overhead 1 overhead J 

' 2.000E-01 > 2 . 000E-01 > 
' 1 • OOOE+06 ' 1 . OOOE+06 > 
' 1.000E- 03 ' 1.000E-03 ' 

3 1 . 600E+00 J 1.S00E+00 J 

' 4.000E-01 ' 4 . 000E-01 ' 
' 2.SOOE-01 ' 2.000E-01 ' 
' 1 . 500E· 01 > 2 . 000E-01 > 
' 5. 530E+03 ' 1 . OOOE+02 ' 
' 1.250E - 03 ' 2 .000E-02 ' 
' not used ' 5 . 300E+OO ' 
' O.OOOE+OO ' 1.000E - 03 ' 

' 51(1) 
' 51(2) 
' 51(3) 
> 111( 1) 
> 111( 2) 
J \11( 3) 

' COVERO 
' OENSCV 
J vcv 
' DENSCZ 
J vcz 
' TPCZ 
' FCCZ 
' HCCZ 
' BCZ 
' II JNO 
' HUMID 
' EVAPTR 
' PREC!P 
' RI 
' !DITCH 
' RUNOFF 
' \/AREA 
' EPS 

' OENSAQ 
' TPSZ 
' EPSZ 
' FCSZ 
' HCSZ 
' HGWT 
' BSZ 
' VWT 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 04/05/201 1 14:44 Page 4 
Surrmary 1607·H1/116-H-S Selenium Groundwater and Colunbia River Protection 
Fi le C: \RESRAD _FAM! L Y\RESRA0\6. 5\USERF I LES\ 1607- H1_ 116- H·S _SELENIUM.RAD 

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

Menu ' Parameter · Input ' Default ' (If different from user input) ' Name 
iiiii\ililAilii.iiiiiiiiiiAiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiAiiiiiiiiiiiiiiiiiiiiAiiiiiiiii\iliiiiiiiiiiiiiiAAiiiiiiAiiiiiiiiAii.A.iiiiAiiiiiiiiiiiiiiiiAiiiiiiilAilAi\AiiAiiiiiiiiiiiiiililliiAiiiiiiAiililliiiiilAiiiiiiiiiiiiiiiiiiiOiiiiiii 
R014 ' Wel I pun-p intake depth Cm below water table) ' 4 .600E+OO ' 1.DDOE+01 ' ' 011181/T 
R014 ' Model: Nondispersion (NO) or Mass-Balance (MB) ' NO ' NO ' MODEL 
R014 ' Well pun-ping rate Cm**3/yr) ' not used ' 2.SOOE+02 ' ' U\/ 

R015 ' Number of unsaturated zone strata 
R015 ' HEIS # J1FXV8 Unsat. zone 1 , thickness Cm) 
R015 ' HEIS # J1FKK1 Unsat. zone 1 , thickness (m) 
R015 ' HE IS # J 1FKK2 Unsat. zone 1, thickness Cm) 
R015 ' UnsaL zone 1, soil density (g/cm**3) 
R015 ' Unsat. zone 1, total pores i ty 
R015 ' Unsat. zone 1, effective porosity 
R015 ' Unsat. zone 1, field capacity 
R015 ' Unsat. zone 1, soil-specific b parameter 
R015 ' 

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

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

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

Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cl-36 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Cs - 135 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

Distribution coefficients for Gd-152 
Contaminated zone ( cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

R017 ' Inhalation rate (m**3/yr) 
R017 ' Mass loading for inhalation (g/m**3) 
R017 1 Exposure duration 
R017 1 Shielding factor, inhalation 
R017 > Shielding factor, external garrrna 
R017 1 Fraction of time spent indoors 
R017 ' Fraction of time spent outdoors (on site) 
R017 ' Shape factor flag, external ganrna 

'1 '1 
' 1.000E+01 ' 4.000E+OO ' 
' 0. OOOE+OO ' 4 . OOOE+OO ' 
' 0. OOOE+OO ' 4. OOOE+OO ' 
' 1.600E+OO ' 1. SOOE+OO ' 
' 4.000E-01 ' 4.000E-01 ' 
' 1.SOOE-01 ' 2.000E-01 ' 
' 2.SOOE-01 ' 2.000E-01 ' 
' 4.0SOE+OO ' 5.300E+OO ' 
1 2.500E+02 1 1.000E+01 1 

' 5.000E+OO ' 
' 5. OOOE+OO ' 
' 5. OOOE+OO ' 
' 0 . OOOE+OO 1 

' 0. OOOE+OO ' 

' 5. OOOE+OO ' 
' 5. OOOE+OO ' 
' 5. OOOE+OO ' 
' 0. OOOE+OO ' 
' 0. OOOE+OO ' 

1.000E-01 ' 
1 .000E- 01 ' 
1.000E-01 ' 
0.000E+OO ' 
0.000E+OO ' 

4.600E+03 ' 
4.600E+03 ' 
4.600E+03 ' 
0.000E+OO ' 
O.OOOE+OO ' 

' 5. OOOE+OO ' - 1 . OOOE+OO ' 
' 5 . OOOE+OO ' • 1 . OOOE+OO ' 
' 5. OOOE+OO '- 1 . OOOE+OO ' 
' O.OOOE+OO ' O.OOOE+OO ' 
1 0.000E+OO ' O.OOOE+OO ' 

J not used ' 8 . 400E+03 ' 

' not used ' 1.000E-04 ' , 3.000E+01 J 3 . 000E+01 J 

' not used J 4.000E-01 
, 

3 not used ' 7.000E-01 ' 
J not used ' 5 .OOOE -01 J 

J not used ' 2.SOOE-01 , 
, not used ' 1.000E+OO 1 

9. 754E·03 
not used 

9 . 754E-03 
not used 

9. 754E-03 
not used 

>O shows circular AREA. 

' NS 
' H( 1) 
' H(1) 
' H( 1) 
1 OENSUZ( 1) 
' TPUZ(1) 
1 EPUZ(1) 
1 FCUZ(1) 
' BUZ(1) 
' HCUZ(1) 

' OCNUCC( 
1 OCNUCU( 
1 OCNUCS( 
' ALEACH( 
1 SOLUBK( 

' OCNUCC( 
' DCNUCU( 
1 OCNUCS( 
1 ALEACH( 
1 SOLUBK( 

1) 
1,1) 
1) 

1) 
1) 

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

' DCNUCC( 3) 
' OCNUCU( 3, 1) 
' OCNUCS( 3) 
' ALEACH( 3) 
1 SOLUBK( 3) 

' I NHALR 
' MLI NH 
' ED 
' SHF3 
) SHF1 

' FIND 
1 FOTD 
' FS 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit = 180 days 04/05/2011 14:44 Page 
Summary 1607-H1/116-H-5 Seleniun Groundwater and Colunbia River Protection 
Fi le C: \RESRAD _FAM! L Y\RESRAD\6.5\USERF I LES\ 1607-H1 116· H-5 _SELENIUM .RAD 

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

Menu' Parameter Input ' Default ' (If different from us er input) ' Name 
iiHHAAiiiiililililiiiiiiiiiiiiiiiiiiiiiiiiiiAAiiiiiiiiAiiiiiOliiiiiliOiiiiiiiiiiiiiiiiliiiiiiiliiAAiiiiiiiiiiiiiiiiiiiiAAiiilAiiiiiliiiiiiilAAAAiiiiiiiiiiiiiiAiiiOliiiiiliiiiiiAiiiiiiiiiiiiiiiiilililiiAAiiiiiiAiiiiiiAiiiiiiiiii 
R017 ' Radii of shape factor array (used if FS = -1): 
R017 ' Oute r aMular radius (m), ring 1: 
R017 ' Outer aMUlar radius (m), ring 2: 
R017 ' Outer annular radius (ml, ring 3: 
R017 ' Oute r annular radius (m), ring 4 : 
R017 ' Oute r annular radius (m), ring 5: 
R017 i Outer annular radius Cm), ring 6: 
R017 ' Outer aMular radius (m), ring 7 : 
R017 ' Oute r aMular radius (m), ring 8: 
R017 ' Outer aMular radius (m), ring 9: 
R017 ' Outer anNJlar radius (m), ring 10: 
R017' Outer annular radius (m), ring 11: 
R017 1 Outer annular radius (m), ring 12: 

R0 17 1 

R017 1 

R017 1 • 

R017 ' 
R017 ' 
R017 1 

R017' 
R017' 
R017 1 

R017 1 

R017 ' 
R017 ' 
R017 ' 

Fractions 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring a 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

of aMular areas within AREA: 

Fruits, vegetables and grain consunption 
Leafy vegetable consumption (kg/yr) 
Milk consunption (L/yr) 
Meat and poultry consunption (kg/yr ) 
Fi sh consunpt ion (kg/yr) 
Other seafood consUIT!)t ion (kg/yr) 
Soil ingestion rate Cg/yr) 
Drinking water intake CL/yr) 

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

used 
used 
used 
used 

1 not used 
> not used 

' not used 
' not used 
1 not used 
s not used 
' not used 
1 not used 
1 not used 
' not used 
' not used 
> not used 
' not used 
1 not used 

' 5. OOOE+01 ' 
' 7.071E+0 1 ' 
' 0. OOOE+OO 1 

1 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 ' 

' 1 • OOOE+OO ' 
' 2. 732E·01 ' 
' O.OOOE+OO ' 
' O.OOOE+OO ' 
' O.OOOE+OO ' 
' O.OOOE+OO ' 
' O.OOOE+OO ' 
' O.OOOE+OO ' 
' 0. OOOE+OO ' 
' 0. OOOE+OO ' 
' O.OOOE+OO ' 
' 0 . OOOE+OO ' 

R01 8 ' 
R0 18 ' 
R018 ' 
R018 ' 
R018 ' 
R018 ' 
R018 ' 
R018 ' 
R018 ' 
R018 ' 
R01 8 ' 
R018 ' 
R018 1 

R018 ' 
R018 ' 
R018 ' 

(kg/yr) ' not used ' 1 • 600E+02 ' 
' not used ' 1 . 400E+01 1 

' not used ' 9 .200E+01 ' 
' not used ' 6.3D0E+01 ' 
' not used ' 5 .400E+OO ' 
' not used ' 9.000E-01 ' 
' not used ' 3.650E+01 ' 
' 7.300E+02 ' 5 . 100E+02 ' 
' 1 . OOOE+OO ' 1 . OOOE+OO ' 
' not used ' · 1 . OOOE+OO ' 

Contamination fraction of dr i nking water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irrigation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of mi Uc 

' not used ' 1 • OOOE+OO ' 
' not used ' 1 . OOOE+OO ' 
' not used ' 5.000E - 01 ' 
' not used 1 -1 
1 not used ' - 1 
1 not used 1 -1 

R019 ' Livestock fodder intake for meat (kg/day) 
R019 J Livestock fodder- intake for milk (kg/day) 
R019 ' Livestock water intake for meat (L/day) 
R019 ' Livestock water intake for milk (L/day) 
R019 1 Livestock soil i ntake (kg/day) 

1 not used ' 6.800E+01 ' 
' not used ' 5. 500E+01 ' 
1 not used 1 5. 000E+01 1 

' not used ' 1 . 600E+02 ' 
' not used ' 5.000E·01 ' 

' RAD SHAPE ( 1) 
' RAD-SHAPE( 2) 
' RAD-SHAPE( 3) 
' RAD-SHAPE( 4) 
1 RAD-SHAPE( 5) 
' RAD-SHAPE( 6) 
' RAD-SHAPE( 7) 

' RAD=SHAPE( 8) 
' RAD SHAPE( 9) 
' RAD-SHAPE(10) 
' RAD-SHAPE(11) 
' RAD=SHAPE(12) 

' FRACA( 1) 

' FRACA( 2) 
' FRACA( 3) 
' FRACA( 4) 
' FRACA( SJ 
' FRACA( 6) 

' FRACA( 7) 
1 FRACA( 8) 
' FRACA( 9) 
' FRACA(10) 
' FRACA(11) 
' FRACA(12) 

' DIET(1) 
' DIET(2) 
' DIET(3) 
' DIET(4) 
1 DIET(S) 
' DIET(6) 
' SOIL 
' DWI 
' FDW 
' FH HW 
' FLW 
' FIRW 
' FR9 
' FPLANT 
' FMEAT 
' FMILK 

l LFIS 

' Lf 16 
' LWIS 
' LWl6 
' LSI 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAO, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 6 
Summary 1607-Hl/116-H-5 Selenillll Groundwater and Colurbi a River Protection 
Fi le C: \RESRAO _FAM! L Y\RESRA0\6. 5\USERFI LES\ 1607-H1_ 116-H-5 _SE LEN !UM . RAO 

Site-Speci fi c Parameter Sllllfflary (conti nued ) 
0 ' User ' ' Used by RESRAO ' Parameter 
Menu' Parameter Input ' Default ' (If different from user input) ' Name 
iiAiiAiiAi\JIAiiiiillii\llilJIAiiiiiliiiliiilAililililililAilililiiiUilili!.AiliiiiiliiiiiOiiliiiillilAiliiiOiililAililiiilAililililililililililiiAililiiiiiliiiiililiiiiiiilililiiilililililililililililiiiiiiiliiAAiiililAiiiiiiAiiiOiilil 
R019 ' Mass loading for foliar deposition (g/m**3) ' not used ' 1.000E-04 ' • MLFO 
R019 ' Depth of soil mixing layer Cm) ' not used ' 1.500E-01 ' • OM 
R019 ' Depth of roots (m) ' not used ' 9.000E-01 ' ' OROOT 
R019 ' Drinking water fraction from ground water ' 1.000E+OO ' 1.000E+OO ' ' FGUDII 
R019 ' Household water fracti on from ground water ' not used ' 1 .OOOE+OO • ' FGIIHH 
R019 ' Livestock water frac tion from ground water ' not used ' 1.000E+OO ' ' FGIILII 
R019 ' Irrigation fr action from ground water I not used ' 1.000E+OO ' ' FGIIIR 

R19B ' llet we i ght crop yie l d for Non-Leafy (kg/m**2J 
R19B ' I/et we i ght c r op yield for Leafy (kg/m**2J 
R19B ' I/et we i ght crop yield for Fodder (kg/m**2J 
R19B ' Growing Season for Non- Leafy (years ) 
R19B ' Growing Season for Leafy (years) 
R19B ' Growing Season for Fodder (years) 
R19B ' Translocat i on Factor for Non-Leafy 
R19B ' Translocat ion Factor fo r Lea fy 
R19B ' Translocat ion Fac to r for Fodder 
R19B ' Dry Foliar Interception Fraction for Non-Leafy 
R19B ' Dry Foliar Intercept ion Fract ion for Leafy 
R19B' Dry Foli a r Interception Fraction for Fodder 
R19B J \Jet Foliar Interception Fracti on for Non-Leafy 
R19B' llet Foliar Interception Fraction for Leafy 
R19B 1 Wet Foliar Interception Fract ion for Fodder 
R198 1 \.leathering Removal Cons tant for Vegetation 

C14 ' C-1 2 concentration in water (g/cm**3) 
C14 1 C- 12 concentration in contaminated soil (g/g) 
C14 3 Fract ion of vegetation ca rbon from soil 
C14 1 Fraction of vegetation · carbon from air 
C14 ' C-14 evasion layer thickness i n soil Cm) 
C14 ' C-14 evasion flux rate from soil ( 1/sec) 
C14 ' C- 12 evas ion flux rate from soil (1/sec) 
C14 ' Fract i on of grai n i n beef cattle feed 
C14 3 Fraction of grain i n milk cow feed 

' not used ' 7.000E-01 ' 
' not used ' 1. 500E+OO ' 
' not us ed ' 1. 100E+OO • 
' not used ' 1. ?OOE-01 ' 
' not used ' 2 . 500E-01 ' 
' not used ' 8.000E-02 ' 
' not used ' 1. OOOE-01 ' 
' not used ' 1 . OOOE+OO ' 
' not used ' 1. ODOE+OO ' 
' not used ' 2 . 500E-01 ' 
' not used ' 2.500E-01 ' 
' not used ' 2.500E-01 ' 
' not used ' 2.500E-01 ' 
' not used ' 2 .500E-01 ' 
' not used ' 2.500E-01 ' 
' not used ' 2.000E+01 ' 

' not used ' 2.000E-05 ' 
' not used ' 3. 000E- 02 ' 
' not used ' 2 . 000E-02 ' 
' not used ' 9.800E-01 ' 
' not used ' 3.000E-01 ' 
' not used ' 7.000E-07 ' 
' not used ' 1.000E-10 ' 
' not used ' 8.000E-01 ' 
' not used ' 2 .000E -01 ' 

STDR ' 
STOR I 

STOR I 

STDR ' 
STOR ' 

STDR ' 
STDR I 

STOR I 

STDR ' 
STDR ' 

Storage times of contaminated foodstuffs (days): ' 
Fruits, non-leafy vegetables, and gra i n ' 1. 400E+01 ' 1.400E+01 ' 
Leafy vegetables ' 1 .OOOE+OO ' 1 .OOOE+OO ' 
Milk ' 1 . OOOE+OO ' 1 . OOOE+OO ' 
Meat and poultry ' 2.000E+Ol ' 2 . 000E+Ol ' 
Fi s h ' 7 . OOOE+OO ' 7. OOO E+ OO ' 
Crustacea and mollusks ' 7.000E+OO ' 7.000E+OO ' 
I/ell water ' 1.000E+OO ' 1.000E+OO ' 
Surface water ' 1. OOOE+OO ' 1. OOO E+OO ' 
Livestock fodder ' 4.500E+01 ' 4 .500E+01 ' 

R021 ' Thickness of building foundation (m) 
R021 ' Bulk density of building foundation (g/cm**3) 
R021 ' Total porosity of the cover material 
R021 ' Total porosity of the building foundation 

' not used ' 1 .SOOE-01 ' 
' not used ' 2. 400E+OO 1 

' not used ' 4.000E-01 ' 
' no t used ' 1 .OOOE -01 ' 

' YV(1) 
' YV(2) 
' YV(3) 
' TE(l) 
' TE(2) 
' TE(3) 
' TIV(1) 
' TIV(2) 
' TIVC3) 
' RDRY(1) 
' RDRY(2) 
' RORY(3) 
' RIIET(1) 
' RIJET(2) 
' RIIET(3) 
' I/LAM 

' C1211TR 
' C12CZ 
' CSO!L 
' CA IR 
' DMC 
' EVSN 
' REVSN 
' AVFG4 
' AVFGS 

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

' FLOOR1 
' OENSFL 
' TPCV 
' TPFL 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit = 180 days 04/05/2011 14 :44 Page 7 
Surmary 1607- H1/116· H·5 Selenium Groundwater and Columbi a River Protection 
File C: \RESRAD FAM! L Y\RESRAD\6. 5\USERFILES\ 1607-H1_ 116-H·5_SELEN !UM .RAD 

Site-Specific Parameter Summary (continued) 
1 User i 1 Used by RESRAD 1 Parameter 

Menu ' Parameter Input ' Default ' (If different from user input) ' Name 
AMMAUllilili\AAilAilii.AAiiillllli\XiWIAAiiilililiWlilAAilililiiiiiiiiiUliiiiiiiUIAAAAiliiiiiiiiJIJIJIJIAiOlii.lliOlllAJIJIJIAiiJIJIAiiii.llii.lliiiiiiii.JliiiiAJIJIJliiJIJIJliiililllilllill\AAAilililAii.JliliOIAJill 
R021 ' Volumetric water content of the cover material ' not used ' 5.000E-02 ' ' PH20CV 
R021 ' Volumetric water content of the foundation ' not used ' 3.000E- 02 ' ' PH20FL 
R021 ' Diffusion coefficient for radon gas (m/sec) : 
R021 ' in cover material 
R021 ' i n foundation material 
R021 ' in contaminated zone soil 
R021 ' Radon vertical dimension of m1x1ng (m) 
R021 ' Average building air exchange rate (1/hr) 
R021 ' Height of the building (room) (ml 
R021 ' Building interior area factor 
R021 ' Building depth below ground surface (ml 
R021 ' Emanating power of Rn-222 gas 
R021 ' Emanating power of Rn-220 gas 

1 not used 
J not used 
1 not used 
i not 
1 not 
' not 
1 not 
1 not 
' not 
' not 

used 
used 
used 
used 
used 
used 
used 

' 2.000E-06 ' 
' 3.000E-07 ' 
' 2 . 000!: · 06 ' 
' 2. OOOE+OO ' 
' 5.000E-01 ' 
' 2. 500E+OO ' 
' O. OOOE+OO ' 
'· 1.000E+OO ' 
' 2.500E·01 ' 
' 1.500E·01 ' 

' DIFCV 
' DI FFL 
' DIFCZ 
' HMIX 
' REXG 
' HRM 
' FA! 
' DMFL 
' EMANA(1) 
' EMANA(2) 

TITL ' Number of graphical time points 32 ' NPTS 
TITL ' Maximum number of integration points for dose 1 ' LYMAX 
TIT L ' Maximum number of integration points for risk 5 ' ICYMAX 
I! I !!!If If 11111 ! 111! I I 11 I 1111 I I I I I 111 i f I ii f iii f ii iii Ii ii!! if ii f iii If ll If If f Ii f 111 iii ii ill i I I 11 f 111 f 11 i i I If! I if II fll I II I I I Ii 11 111 

Surmary of Pathway Se lections 

Pathway User Selection 
Jl ii.11.lll\Jlii.Jliiiliiiiiiiiiiiiiiii.lliiAiiiliiiiAiliiiiilAilililJliiiiiiiiililiiiiililiiiiiiiiAii 

1 -- external ga111T1a suppressed 
2 • · inhalation (w/o radon)' suppressed 
3 ·· plant ingestion suppressed 
4 · - meat ingestion s uppressed 
5 ·· milk ingestion suppressed 
6 • • aquatic foods suppressed 
7 -- drinking water active 
8 •• soil ingestion suppressed 
9 • • radon suppressed 
Find peak pathway doses suppressed 

lllllllllillllilfliliiiifllfliillliiiiiiiiiiiiiii l i 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAD, Versi on 6.5 T« Limit = 180 days 04/05/2011 14 : 44 Page 8 
Surrmary : 1607-H1/116- H- 5 Selenium Groundwater and Colunbia River Protection 
Fi le : . C: \RESRAO _FAMI L Y\RESRAD\6. 5\USERFI LES\ 1607-H1_ 116-H-5 _SELENIUM .RAO 

Contaminated Zone Di mensions 
ilililililii.ililililililililA.ililililAilii.ilililililililililililililililililil 
HEIS # J1FXV8 Area: 427 . oo ·square meters 
HEIS # J1FKK1 Area: 427.00 square meters 
HEIS # J1FKK2 Area: 427 . 00 square meters 

Thickness: 1. 00 meters 
Cover Depth: 0.00 meters 

Initial So i l Concentrat i ons, pCi/g 
ililiiilililililililililililililililil.ililililililililililililililil 

Cl · 36 1. 200E+OO 
Cs· 135 1. 300E+OO 
Gd· 152 1.600E+OO 

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

Total Mi xture Sum M(t) = Fraction of Basic Dose Limi t Received at Time (t) 
ilAil.il.ilil.ilililililililililililililliAililililililililililililililililililililililililililil.ilii.ii.ilii.il.ilii.ii.ililii.ililililililililil.il.ilililil 

t (years): O. OOOE+OO 1.000E+OO 1.000E+01 1.600E+01 3 . 000E+01 · 3 . 000E+02 4 . 330E+02 5.000E+02 1 . 000E+03 
TOOSE(tl: O. OOOE+OO 1.266E · 01 1.215E+OO 1 .883E+OO 1.643E+OO 1 .180E·01 3.225E·02 1.678E· 02 1.278E·04 

M(t): O. OOOE+OO 8.440E-03 8.101E · 02 1 .256E·01 1 . 095E·01 7 . 867E· 03 2.150E·03 1.118E· 03 8 . 523E·06 
Maximum TOOSE(t): 1.884E+OO mrem/yr at t = 15 . 97 fi 0.03 years 

Total Dose Contributions TOOSE(i,p,t) for Indivi dual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dos e At t = 1.597E+01 years 

\later Independent Pathways (Inhalation excludes radon) 

Rev. O 

Ground 
Radio- ililiiiliiiliiililililililil.liil 
Nuclide mrem/yr tract . 
Nuclide 

Inhalation Radon Plant Meat Milk Soil 
ilAilili\AilililililAUilil ilililililililililililililililil ililiiililililililililililililil ililililAilAAAAiliii\Ailil ililililAiiililAililililililil ilililililiiiiiliiililililililii. 

ililililililil ilil.liilililAil.li il.ililil.il.il 
Cl-36 O.OOOE+OO 0.0000 
Cs· 135 0 . OOOE+OO O. 0000 
Gd-152 O.OOOE+OO 0.0000 
iiiii i i ii i ililli i iii i l 
Total O.OOOE+OO 0.0000 

mrem/yr tract . 

ililil.ililiiiiil.il ilililililil 
O.OOOE+OO 0 . 0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
i liiiliil iiiiii 
O. OOOE+OO 0.0000 

mrem/yr tract. 

ilililililililiiil iliiilililil 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
liiiiii l iiliiil 
O.OOOE+OO 0 . 0000 

mrem/yr tract. 

ililililililililil ilililililil 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
i I I Iii I I I I iii i I 
0.000E+OO 0 . 0000 

mrem/yr fr act. 

ilililililililAil ilililililil 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
l l lliilll llllil 
O. OOOE+OO 0.0000 

mrem/yr fract. 

Ailililililililil ilililililA 
0. OOOE+OO O. 0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
illlil l ll Ifill! 
O.OOOE+OO 0.0000 

mrem/yr tract. 

ililililAilililili\AAililil 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
lll l iliil iiliii 
0.000E+OO 0.0000 

Total Dose Contributions TOOSE(i,p,t) for Ind i vidual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 1 . 597E+01 years 

\later Dependent Pathways 
\later Fi sh Radon Plant Meat Milk All Pathways* 

Radio- iliiil.ililililililililililililil ililililililil.ilililil.ilAA.l\il ililiiililililililAilililililil ililUililliililililililil.ilil .ilililililililiii\ii,ili\Aililii ililil.ilililil.ilil.ililililAilil Aililililililililililililililil 
Nuclide mrem/yr tract. mrem/yr tract . mrem/yr tract. 
Nuclide 
ilililil.ililil ii.illlilililiOiil ilililililil .ilil.il.il.illiililil ilililAilil U.ililililililil ilililililil 
Cl-36 2.533E · 02 0.0134 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-135 6.402E·02 0.0340 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Gd· 152 1. 794E+OO O. 9526 O.OOOE+OO 0. 0000 0. OOOE+OO O. 0000 
llilill lliilllll l lii l l i iiiiiii i iiiiii iliiiiil l iiiiil 
Total 1 . 884E+OO 1 . 0000 O. OOOE+OO 0.0000 0.000E+OO 0 .0000 

O*Sum of all water independent and dependent pathways. 

mrem/yr fract. 

ililililililililil ilililililil 
0.000E+OO 0.0000 
0. OOOE+OO O. 0000 
O. OOOE+OO 0 . 0000 
l liiiiiii iliiil 
O. OOOE+OO 0 . 0000 

mrem/yr tract. 

ililililililililA ilililililil 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
i I ii iii I i I 11 i ff 
0.000E+OO 0.0000 

mrem/yr tract. 

ililiiiliiilililil ilililililil 
O. OOOE+OO 0.0000 
.O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
llll l flll llllil 
0. OOOE+OO O. 0000 

mrem/yr tract. 

ililililililililil ililili\Ail 
2 . 533E·02 0 . 0134 
6.402E·02 0.0340 
1. 794E+OO O. 9526 
lllllli l l lillii 
1 . 884E+OO 1 • 0000 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

ATTACHMENT 1 

1RESRAD, Versi on 6.5 T« Li mit= 180 days 04/05/2011 14:44 Page 9 

0 

SUITITlary 1607-H1/116-H-5 Selenium Groundwa t er and Columbia River Protect i on 
Fi le C: \RESRAD _FAM! L Y\RESRAD\6. 5\USERF I LES\ 1607· H1_ 116· H-5 _SELENIUM .RAD 

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

llater Independent Pathways C Inhalation excludes radon) 
0 Grou,d Inhalation Radon Plant Meat Milk Soil 

0 

Radio- iOliliiiiiOlililiiiiililililil 
Nuclide mrem/yr tract. 
iiiiilililiiA AAAAAAiiiiA iiiiiiiliiii 
Cl -36 0 . OOOE+OO 0. 0000 
Cs-135 0.DDOE+OO 0 . 0000 
Gd-152 O.OOOE+OO 0 . 0000 
1111111 111111111 111111 
Total O.OOOE+OO 0.0000 

AiiiiiliiiiiiiliiAAili\Ailil AlliliiAAiiililAiiilAiliiil iiiiililiiiiiiiiilililiiii.iiiiii iliiiiAiliiii.ii.iiiliiiliiiiiii\ AAAiiilAiliiAAiiilililiiil ililiiAi\iiAilililiii\iiililil 
mrem/yr f ract. mrem/yr f r act. mrem/yr tract. mrem/yr tract. 

iiiiiiiliiiliiiiii iiiiiiiiU iiiiiiiiiiiiiiiii\ iii\iiiliiil iiiiiiiiii.iiiiiiil iiiiiiiiilii iiiiiiiiiiililiiii iiilililiiil 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 
0 . OOOE+OO O. 0000 0 . OOOE+OO O. 0000 0 . OOOE+OO O. 0000 0 . OO OE+OO O. 0000 
i 111 l l l fl l l l l i l iii ii Iii i iii l I l ii l iii ii I l iii l i iii Iii i l I l l l i I l 

mrem/yr fr act . 
iliiiiililiiii.iiii iiiiiiiiiiil 
0 . 000E+OO 0 . 0000 
O.OOOE+OO 0.0000 
0 . OOOE+OO 0.0000 
illllllll ili l ll 

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 

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

mrem/yr fract. 
iiiiiiiiiiiiiiiiii iiiiiiiiilii 
0.000E+OO 0 . 0000 
O. OOOE+OO 0.0000 
0 . OOOE+OO O. 0000 
llilliiil illlll 
0. OOOE+OO O. 0000 

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

Radio - iiiliiiiiiiiiiiiiiiiiiiiiiiiiiil iiiiiliiiiiiAililiiililiiiliiil ilililiiiiiiiiiiiiAiiiiiiiiiiii iiiiiiii.lliiiliiiliiiiilii.iiiiil iliiiiiiiliiiiAilili\Xili\ilil ii.lliiiiililllUiiiiHAili\ AiiiiAAilAAiiAiliiililAil 
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 
illlAilAAil AiiiiiiAiliiAii iiiiiii\i\i\ iliiiiilAAiiiiil .IIAAililA ililiiAAiliiAil ilAilAilil iliiiiiliiiiiiiiii iiiiiiiiiiii 
Cl-36 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-135 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Gd-152 O. OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0. 0000 O.OOOE+OO 0 . 0000 
lllliil iillillliiillil illllllllliilii iliiiiliiiiiill liliiilll lilill 
Total 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

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

mrem/yr tract. 
iiiiiliiiliiiiAii iiiiiiiiiiii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
iiiiiiiii iiiiii 
0. OOOE+OO O. 0000 

mrem/yr fr act. 
iiiliiiiiiililAX iiiliiAilil 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
l I 11 I 1111 I I I l I I 
O. OOOE+OO 0 . 0000 

mrem/yr tract. 
iliiliilAAAAA iiilAiliili 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
i I l i l Ill l Ill I l I 
0. OOOE+OO O. 0000 
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Attachment to Waste Site Reclassification Form 20 l 0-065 Rev. 0 

ATTACHMENT 1 

1R ESRAD, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 10 

0 

Sumnary 1607·H1/116-H·5 Selenium Groundwater and Columbia River Protection 
Fi le C: \RESRAD FAM! L Y\RESRAD\6.5\USERFI LES\ 1607· H1_ 116-H·5 _SELENIUM .RAD 

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

\la ter Independent Pathways (Inhalation excludes radon) 
O Ground Inhalation Radon Plant Meat · Milk Soil 

Radio· ililililAilAAiiAAAAAAA 
Nuc lide mrem/yr fract. 
ilAAAAilA ili\Aiiii.Aililii iiiliiiliiil 
Cl-36 O.OOOE+OO 0.0000 
Cs-135 0. OOOE+OO O. 0000 
Gd-152 0. OOOE+OO O. 0000 
iiifiif iiiiiiiii ffffil 
Total O.OOOE+OO 0.0000 

iiiiililililililAAilililAiiil ilililiiililililAiliWiliiil ililii.AAiiiiAAiliiililAAA ililiiAiliiilAiliiiii\Ai\Aii ilAililiiAililiiiiAiliiiiiiii iiiiiliiiiiiililiiiiililiiii.11.11 

0 

mrem/yr fract. 
.IIMMiliii\ii. iliiilAAii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
! ! ! ! if Ii I ff I!!! 
0. OOOE+OO O. 0000 

mrem/yr tract. 
AiiAiliiiiAiiii iiiiiliiiiii 
O.OOOE+OO 0.0000 
0 . OOOE+OO O. 0000 
0.000E+OO 0.0000 
ifffiffli II!!!! 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iliiiiiiiiiiiiiiil iiii.ilii.iiA 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
! 11 f Ii 111 i II! 11 
O.OOOE+OO 0.0000 

mrem/yr tract. 
iiiliiAJl.il.ii.ilil ilii.AililA 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
ffi!il!!f ffifi f 
0. OOOE+OO O. 0000 

mrem/yr tract . 
ilii.ilililliJl.il.ii ililililiiil 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
i Ii! iii ii Ii f i Ii 
O.OOOE+OO 0.0000 

mrem/yr tract. 
ililililiiilAAil ili\Aiiilil 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
fiiiiiiif iiiiil 
0 . OOOE+OO O. 0000 

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

0 \later Dependent Pathways 
0 \later Fish Radon P lant 

Radio- ilililAiiiiiOIAiiiliiiliWi iiilii.ilililiiiiililiiililililii. MilililililAii.ii.iiiiAiliiil ililiiAAAAiiiiiliiiiiiiliiii 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr fract. 
iliiAiiAAii AiiiiiiiiAAiiii Aiiiiiiiiii iiiiiiiliiililii.ll iiAAWI ilAiliiililiiilii ii.iiiiililii iliiiiAilil.lliiA ilililililii 
Cl -36 1.702E-03 0.0134 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
Cs-135 4.303E·03 0.0340 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Gd-152 1 .206E-01 0.9526 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
fiilii! iiiii!!!i !!If!! llllii!I! li!III lll!ill!I Ifill! l!iiillii !!1111 
Total 1.266E -01 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*Sum of all water independent and dependent pathways. 

Meat 
ililililii.ii.ililililililililii.il 

mrem/yr tract. 
ililililililililii ilii.ii.ililil 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
!iiiiiill !iiili 
O.OOOE+OO 0.0000 

Milk All Pathways• 
iiiliiiiilililililililiiililiiil iiililililiiilii.ililiiiliiililii 

mrem/yr tract. 
iiilililiiilililii ilililililil 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
iiiiiilif iiiiil 
O.OOOE+OO 0.0000 

mrem/yr tract. 
iliiiiAiiiiilii.ii iiiiiiiiilii 
1. 702E-03 0. 0134 
4.303E-03 0.0340 
1.206E·01 0.9526 
llliiiiff !1111! 
1.266E-01 1.0000 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

ATTACHMENT 1 

1RESRAO, Version 6.5 T« Limit = 180 days 04/05/2011 14:44 Page 11 

0 

Surrmary 1607·H1/116·H·5 Selenium Groundwater and Colunbia River Protection 
File C: \RESRAD _FAM! L Y\RESRA0\6. 5\USERF I LES\ 1607· H1 116· H-5 _SE LEN !UM .RAD 

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1 . OOOE+01 years 

Water Independent Pathways (Inhalation excludes radon) 
0 Grollnd Inhalation Radon Plant Meat Milk Soil 

0 

Radio· ilili\ililililili\Ailili\iOiil 
Nuclide mrem/yr tract. 
ililililililil ililililililililil ilililililil 
Cl - 36 O. OOOE+OO 0.0000 
Cs-135 O.OOOE+OO 0 . 0000 
Gd-152 0.000E+OO 0.0000 
! ! ! ! ! ! ! ! ! !! ! ! ! i ! i ! ! ! ! ! 
Total O.OOOE+OO 0 . 0000 

ililliililililililililliillOili ilililililAilililililililililil lilililiiiliilliilliliili\Ailil iiliilililililililililliilililil illiililAilililliliililililliil illiililliililililAiiililliilli 
mrem/yr fr act. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

ililillililililiil illilililiil liilililliililliil illiilililil illiiiAililililil liliilililil illililiilliliilil ilililliliil 
O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
!!!!!!!!! !i!!!i i iiiiiiii iiiiil iiiiiiiii iiiiii iiii!ii!i !!i!!i 
O. OOOE+OO 0 . 0000 0.000E+DO 0 .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 

mrem/yr frac t. 
ililililililililil ilililililil 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
i!!ll!!i! ! ! !Ii! 
0. OOOE+OO O. 0000 

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

mrem/yr fract. 
ililililililililil ilililililil 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
i ! ! ii!! i I I I!!!! 
0. OOOE+OO O. 0000 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat Milk All Pathways* 

Radio· ilili\illiililililililililliilil liilliilililliililliilililililli illilililiilliliilliilliililliil liilliililliliilliililililililil illiilililiiillililiillililiilil illilililiilliAliilliilAliliil ililliililliiliiiililOiiiiiiiii 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr tract. 
iiiliilillilli iliililiiliiilliil ililililiiil ililililiiilliiiil iliiiiiiiiii liliAiiililiiilil ililiiililil illiiililiiiliiili liiiliililii 
Cl-36 1.634E·02 0.0134 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs - 135 4.130E·02 0.0340 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Gd-152 1.158E+OO 0.9526 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0 . 0000 
! i ! 111 ! ii I! I! Ii I i ! ! i ! ! ! I Ii Iii ii Ii! iii iii! ii Iii iii iii i Iii iii ii iii iii 
Total 1.215E+OO 1.0000 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 O.OOOE+OO 0 . 0000 

O*Sum of all water independent and dependent pathways. 

mrem/yr fr act. 
lililililiilililil liililililil 
0. OOOE+OO O. 0000 
0. OOOE+OO, 0. 0000 
O.OOOE+OO 0.0000 
iiiii!I!! !lii!i 
0. OOOE+OO· 0. 0000 

mrem/yr fract. 
ililililililililil ilililililil 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
i !! ! i Iii! i ! ! i 11 
O.OOOE+OO 0 . 0000 

mrem/yr tract. 
liiiililillOOiil iliiilililil 
1.634E·02 0.0134 
4.130E·02 0 . 0340 
1.158E+OO 0 . 9526 
iliilll,f! !!!i!! 
1. 215E+OO 1. 0000 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAD, Ve r sion 6 . 5 T« Limit= 180 days 04/05/2011 14:44 Page 12 

0 

St.mnary 1607-H1/116- H-5 Seleniun Groundwater and ColUTt,ia River Protect i on 
Fi le C: \RESRAD FAHi L Y\RESRAD\6 . 5\USERF I LES\ 1607-H1_ 116-H-5 _SELENIUM . RAD 

Total pose Contr i but i ons TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 1 .600E+01 years 

Water Independent Pathways (Inhalation excludes radon) 

Rev.O 

0 Ground Inhalation Radon Plant Meat Milk Soil 

0 

Radio- i\i\Ai\i\)01Ai\Ailili01)1)1 
Nuclide mrem/yr fr act. 
AAAAAAA i\i\i\ilililililil ilililililil 
Cl-36 O. OOOE+OO 0.0000 
Cs-135 O.OOOE+OO 0 . 0000 
Gd-152 O. OOOE+OO 0.0000 
f If f If f Ii ff f if ii ii Ii ff 
Tota I O. OOOE+OO O. 0000 

ilililililililililililililililil ili\ilililililili\AiiilAAAA AAAAAAAAAAAAAAAA iii\Ai\ili\iiilililiiiiiiiiilil iiiiiliiiiiliiililililililililil ililililAi\ilili\ililililiOlJI 
mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fr act. 

ilililAAAiiiiil ilililililil ilililil ililililil ilililililil ilililililAililil ilililililil ililiiilAilAAA iliiili\ilii 
O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0 . DODE+ 00 0. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 
fliffffff fffiif fiiiiiifi ff!fif lflillffl iiiiil llinifii !iii!! 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 

mrem/yr fract. 
iiilililiiiii\ilJI iiililililil 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
fflffflff filfff 
0. OOOE+OO O. 0000 

Total Dose Contributions TDOSE·c i ,P, t) for Indiv i dual Radionucl ides Ci) and Pathways Cp l 
As mrem/yr and Fraction of Total Dose At t = 1.600E+01 years 

mrem/yr tract. 
ilililili\ii.Ailil ilililiiii il 
0 . OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
ff I I Ii I I I fl Ii ff 
0. OOOE+OO O. 0000 

0 \.later Dependent Pathways 
0 Water Fish Radon Plant Meat Milk All Pathways* 

iliiiliiilililililililii.Aii.Ail Radio· ilili\ililili\iiilililili\ililil iiilililililAAAAAAAAAA iliiilililiiililililAililililil i\Ailililililili\AilAilililA ilililililiiililili\ililililiiil i\iiilili\ilililililili\)1)1)1)1 
Nuclide mrem/yr fract. mrem/yr fr act. mrem/yr fract. 
ili\ililililil ililililililililil ilililililll i\Uilililililil ilililiii\ii i\i\iiilililililil ilililiiiiil 
Cl-36 2.532E-02 0.0134 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 
Cs - 135 6.401E-02 0.0340 ·o : oooe+OO 0.0000 O.OOOE+OO 0.0000 
Gd-152 1 .794E+OO 0.9526 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 
fifllff lfiffiifi iiliff iffifiiii ifiiii fiiiiiiii fiflfi 
Total 1 . 883E+OO 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

••sum of al I water independent and dependent pathways. 

mrem/yr fr act. 
iliiilAllililiiil iiiiilililii 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
iii f if ff I iii f if 
O.OOOE+OO 0 . 0000 

mrem/yr fr act. 
iiilililililililii iOliiililil 
O. OOOE+OO 0.0000 
0 . OOOE+OO O. 0000 
O.OOOE+OO 0 . 0000 
lllililll !Ifill 
0. OOOE+OO O. 0000 

mrem/yr fract . 
iiiiililililililil ilililililii 
O. OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O. OOOE+OO 0 . 0000 
ifffiffff ffffil 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iliiiliiililili\ililililiiilil 
2. 532E-02 0 . 0134 
6.401E·02 0.0340 
1 • 794E+OO O. 9526 
if f fl Iii I if ii ff 
1.883E+OO 1 . 0000 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

ATTACHMENT 1," 

1RESRAD, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 13 

D 

SUll1lary 1607-H1/116-H-5 SeleniLWll Groundwater and Colunbia River Protection 
Fi le C: \RESRAD _FAM IL Y\RESRAD\6. 5\USERF I LES\ 1607-H1_ 116- H- 5 _SE LEN !UM . RAD 

Total Dose Contributions TDOSE( i ,p, t) for Individual Radionucl ides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.DOOE+01 years 

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

0 

Radio- iiiiiiiiiOOOiiiiiiiilililiiil 
Nuclide mrem/yr fr act. 
iiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiAlliiiiii 
Cl-36 O. OOOE+OO 0 . 0000 
Cs-135 O.OOOE+OO 0.0000 
Gd-152 O.OOOE+OO 0.0000 
Ii 11 I 11 I I Iii I I I I II i I I I 
Total O.OOOE+OO 0.0000 

iiiiiiiiiliiiiiiiiiiAlliiiiiiii iiiiiiiliiAlliiiiiiililiiililil iliiiliiiiiliiiiiliiiiAiiiiiiil iiiiAiiiiiiiiiiiiiiiiiiiiiiiiil iiiiiiiiiiiiiiiiiiiiiiiliiiiiiii ~iiiiiiiiiiiiiiiiiiiiiiilililil 
mrem/yr fr act. mrem/yr tract. mrem/yr fr act. mrem/yr fract. 

iiiiiiiiiliiiiiiil iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiAiiiiiiii iiiiiiiliiiiiiiiii iiiiiiiiilii iliiiiiiiliiiliiii iiiiilililil 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O. OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
lllll!!i! 111111 i!!li!I!! lli!!I lii!iilii iiiiii iiiiiiiii iliiii 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 

mrem/yr fract. 
iiiiiiiiiiiiiiilii ililiiiiiiii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
iiil!!!li !Iii!! 
O.OOOE+OO 0.0000 

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

mrem/yr tract. 
iiiiiiiliiiiiiiiil iiiliiiiiiii 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
0.000E+OO 0.0000 
liillilll 111111 
O.OOOE+OO 0.0000 

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

Radio- iliiiiiiiliiiiiOiiiiiiiiiiiiii iiiiiliiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiAiiiiilAiiiiiliiii iOiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiliiiiAiiiiiiiiiiiliiiiilXii JiiiiliiiiiiiiUiiiiiiililiiii iiiiiiiiiliiiiiiiliiillliiiii 
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 
iiiiiiiiiiiiil iiiiiiiiiiiiiiiiii iiiliiiiiiii iiiiii.lliiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiliiiiiiii iiiiiiiiiiiliiiiii iiiliiiiiiii 
Cl - 36 2 . 209E-02 0.0134 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-135 5.584E-02 0.0340 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Gd- 152 1 .565E+OO 0.9526 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
i 11 Ii I I i I I I Ii Ii I I I I I I I i I I I I I I I I I I I II I I Ii I Ii 111 111 iii iii 11 i I Ii i Ii Iii 
Total 1.643E+OO 1 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

O*SLWll of all water independent and dependent pathways. 

mrem/yr tract. 
iiiiiiiliiiiiiiill iiiiiiiiiiii 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
iiliiiiii iiiiil 
O.OOOE+OO 0 . 0000 

mrem/yr fr act. 
iiiiiiAXiiiiiiiiiiiiAiiiiii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
lillllil! 111111 
O.OOOE+OO 0.0000 

mrem/yr tract. 
iliiiiiiiiiiiiiiii ilililiiiiii 
2.209E-02 0.0134 
5.584E - 02 0.0340 
1 . 565E+OO O. 9526 
ilillllll 111111 
1.643E+OO 1.0000 
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Attachment to Waste Site Reclassification Form 2010-065 Rev.0 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 14 

0 

SUfT"lllary 1607·H1/116·H·5 Selenium Groundwater and Coluibia River Protect i on 
File C: \RESRAD _FAMI L Y\RESRA0\6.5\USERF I LES\ 1607-Hl 116· H-5 _SELENIUM . RAD 

Tota l Dose Contr i butions TDOSE( i ,p, t) for Individual Radionucl ides ( i) and Pathways (p) 
As mrem/yr and Fracti on of Total Dose At t = 3 . 000E+02 years 

\later Independent Pathways (Inhalation excludes r adon) 
0 Ground Inhalation Radon Plant Meat Milk Soil 

0 

Radio· ilililiiiiililiiiiiiiiiiiiililii 
Nuclide mrem/yr tract. 
iiiiiiiiiliiiiiiiiiiiiiiiiiliiiiiiAiliiiiil 
Cl-36 O.OOOE+OO 0.0000 
Cs -135 O. OOOE+OO 0 .0000 
Gd-152 O. OOOE+OO 0. 0000 
1111111 lillllili iiiili 
Total O.OOOE+OO 0.0000 

iliiiiiiiiiiiiiiiiiiiliiiliiiiil iliiiiiiAiiiiiiiiiiiiiiiiiiiiii iliiiiiiiiiiiiiiiiiiiiiliiiiiiii iiiiiiiiiiiiiiiiiiiiiiiliiililil Xilili\Xililililiiiiiiiiiii\i\ iiiliiiiiiiiiiiiiiiiiiiiiiiiiiil 
mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

iliiiliiiiiiiiiiii iiiiiiiiiiii iliiililAiiiiiiil Aiiiiiiilii iliiiiiliiiiiiiiii iliiililiiil Aililiiiiiiiiiiii iiiiiiiiiiii 
O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 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 
iii 111 I Ii Iii i I I iii iii I I I i Iii Ii 11 i 11111 1 111 i 11 11 1111111 Ii I I 11 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 D.OOOE+OO 0.0000 

mrem/yr tract . 
iiiiiiiiiliiiiiiil iii\i\i\i\il 
0. OOOE+OO O. 0000 
0 . OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
llllflill 1111!! 
0. OOOE+OO O. 0000 

Total Dose Contribut i'ons TDOSE(i ,p, t) for Individual Radionucl i des (i) and Pathways (p) 
As mrem/yr and Fract i on of Total Dose At t = 3 .000E+02 years 

mrem/yr fr act . 
iiiiililiiiiiiiiii iliiiiiliiii 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
liiiiiiii iliiil 
0.000E+OO 0.0000 

0 \later Dependent Pathways 
0 \later Fi s h Radon Pl ant Meat Milk All Pathways* 

Radio· iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil iiiiiiililiiiiXiiililAiili\ii iiiiiiiiilii.iiiiiiiiiliiiiiiiiil iliiiiiliii\i\iliiiiiiiiiiilAii il.iiiiiiiiiliiililiiiii\i\iiilA iliiiiiiiiiiiiiiiiiiiiiiiiiliiii. iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 
iiiiiliiiliiii iliiiiiiiiilililii ilAiiiiiiii iiiiiliiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiii 
Cl-36 1.586E-03 0 . 0134 O. OOOE+OO 0.0000 D.OOOE+OO 0 . 0000 O.ODOE+OO 0 . 0000 
Cs-135 4.010E·03 0.0340 O.ODOE+OO 0.0000 D.OOOE+OO 0.0000 O.ODOE+OO 0 . 0000 
Gd-152 1 . 124E·01 0.9526 O.OOOE+OO 0.0000 D.OOOE+OO 0.0000 0.000E+OO 0 . 0000 
lllilll lliiiiiii iiiiii illllil l i lliiii ilililill illlli 1111111 11 111111 
Total 1.180E· 01 1 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OD 0 . 0000 

O*Sum of all water independent and dependent pathways. 

mrem/yr tract. 
iiiiiiiiiiiliiiiii iiiliiiliU 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
l l lllliil 111111 
0 . 000E+OO 0.0000 

mrem/yr tract. 
iiiii\iii\iiiliiii iiiiiiiliiil 
0 . DOOE+OO O. 0000 
O.OOOE+OO 0 . 0000 
0. OOOE+OO D. 0000 
lllllliil llllii 
O.OOOE+OO 0.0000 

mrem/yr fract. 
iiiiiiiiiiiiiiiiiiiiiiiiiliiii 
1.586E·03 0.0134 
4.010E - 03 0.0340 
1.124E·01 0.9526 
iiiiiiiil iliiil 
1. 180E-01 1.0000 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 15 

0 

Sunmary 1607-H1/116-H - 5 Selenium Groundwater and Columbia River Protection 
Fi le C: \RESRAD JAMIL Y\RESRAD\6.5\USERF I LES\ 1607-Hl_ 116- H · 5 _SE LENIUM .RAD 

Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides Ci) and Pathways Cpl 
As mrem/yr and Fraction of Total Dose At t = 4.330E+02 years 

\later Independent Pathways (Inhalation excludes radon) 
O Ground Inhalation Radon Plant Mea t Milk Soil 

0 

0 

Radio- iiiiiiiiiiiiiiiiiiiiiiiii\AAA 
Nuclide mrem/yr fr act. 
iiiiiiiii\ iiil ililiiiiiiili\i\ii iiiiiiiiilil 
cl -36 0. OOOE+OO O .0000 
Cs-135 O.OOOE+OO 0 .0000 
Gd-152 O.OOOE+OO 0.0000 
Ii I !Ii! i Ii ii 11 I I ii 1111 
Total O.OOOE+OO 0.0000 

iiiliiiiiiilililiiililiiiiiiilil iliiiiililiiiliiill\Xililililil ilililililiiilililiiiliiilililil iiiliiiiiiiiiiiii\Xiiiiiiiliiii iiiiiiiiililiiiiiliiililiiiiiiil iiiiiiililiiiliiiiiliiAiiiiiiii 
mrem/yr fract. 

ilililililiiililil ili\ilililil 
O. OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
i I! i Ii 111 11 i 111 
0. OOOE+OO O. 0000 

mrem/yr frac t . 
ililililililililil ilililiiilii 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
iiliillll llliii 
0. OOOE+OO O. 0000 

mrem/yr fr act. 
ililiiililiiiliiil iliiiliiilil 
O.OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
lillliiil ililll 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iiiiiiiiililiiilii iiiiiiiliiii 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
iiiiiiiii iiiiii 
0. OOOE+OO O. 0000 

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

mrem/yr fr act. 
ilililiiiiiliiilii iiiiililiiii 
0.000E+OO 0.0000 
0. OOOE+OO O _ 0000 
O.OOOE+OO 0.0000 
iiiii!!ii ii !ill 
O.OOOE+OO 0.0000 

Total Dose Contributions TDOSECi,p,t) for Individual Radionuclides Ci) and Pathways Cpl 
As mrem/yr and Fraction of Total Dose At t = 4.330E+02 years 

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

Radio- ililiiiiiliiiiiiilXiiiliiiiiiil iiiiiii\i\iiiliiiiiiiiiiiiiiii.X 
Nuclide mrem/yr fr act. mrem/yr fract. 
iiiiiiiiiiilii iiiiiiiiiiiiii.iiil iliiiiiiilii iiiiiiiliiilililil iiilililiiii 
Cl-36 4.332E-04 0.0134 O.OOOE+OO 0.0000 
Cs-135 1 .096E-03 0.0340 O. OOOE+OO 0.0000 
Gd-152 3 . 072E·02 0.9526 O.OOOE+OO 0.0000 
iii 11 I I Ii Iii 11 i I i 111 i I I! Ii 11111 ii Ii Ii 
Tota l 3 . 225E-02 1.0000 O.OOOE+OO 0.0000 

O*Sum of all water independent and dependent 

iiiiililiiiliiilililililiiiiilil iliiiiiiiiiiiiiiiliiiiililiiiiii iliiiiiliiii.ililiiiiiliiiiiiilii ililililiiiliiiliiiliiiiiliiiiii ilililililililililililiiiliiilil 
mrem/yr fr act. mrem/yr fract. 

iiiliiilililiiiiii iiililililil iiiliiiiiiiiiliiii ililiiiiilii 
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 
ii Ii i i 111 I I 1111 11 ii Iii i I i ! iii i 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
pathways. 

mrem/yr fr act . 
iiiiiiiiiiiliiAil iiiiiiiiilil 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
0. OOOE+OO O. 0000 
iiiiiiiii iiilii 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
ililiiiliiiliiilii iliiiliiilii 
0. OOOE+OO O. 0000 
0. OOOE+OO O _ 0000 
0. OOOE+OO O. 0000 
iiiiiiiii iiilll 
O.OOOE+OO 0.0000 

mrem/yr fr act. 
iiiiililililiiiliiiW.iiilii 
4.332E-04 0.0134 
1.096E-03 0.0340 
3.072E-02 0.9526 
Ii Ii!! ii I iii 111 
3. 225E-02 1. 0000 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAO, Versi on 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 16 

0 

Surmary 1607-Hl/1 16-H - 5 Seleniun Groundwater and Colurbi a Ri ver Protecti on 
Fi l e C: \RESRAD _ FAM! L Y\RESRA0\6. 5\USERF I LES\ 1607·H1_ 116-H-5 _SE LEN !UM. RAD 

Total Dose Contr i butions TOOSE( i ,P, t) for Indiv idual Radi onucl ides ( i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5 . 000E+02 years 

\later Independent Pathways (Inhalation exc l udes radon) 
0 Ground Inhalation Radon Pl ant Meat Milk 

0 

Radio· iiiiiiiiiiiliiAiiiiiiiiiiiiiiil 
Nuclide mrem/yr tract . 
.liiiiiililill liiliiiiiiiill llillll 
Cl -36 O.OOOE+OO 0.0000 
Cs· 135 0. OOOE+DO O. 0000 
Gd-152 0. OOOE+OO O. 0000 
fiiilil fiiiiiiil il l iii 
Total O.OOOE+OO 0 . 0000 

iiliiliiiilliiiiillliilii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiAiiiiiiiliiiiiiiiiiiiA ilAiiiiiiiiiiAiill.Aiiiiiilii iiiiiiililiiiiiiiillliiiiiiiiii 
mrem/yr fract '. mrem/yr fract. mrem/yr fr act. mrem/yr tract. 

iiiiiiiiiiiiiiiiil iiiliiiiilii iliiiiiiiiiiiiiiii iiiiiiiiiiii iiiiiiiiiiiiiiiiii iilliiiiiiii iiiiiiiiiiiiiliiii iiiiiliiiiii 
O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
i iiiliiil !iii!! ili l lllll 111111 11111111 1 111 111 ilillllll 111111 
0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0 . OOOE+OO O. 0000 0. OOOE+OO O. 0000 

mrem/yr fr act. 
iiiiiiiiiiiiiiiiii iiiiiiiiiiil 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
11111 i Ii I 111 1 i I 
0. OOOE+OO O. 0000 

Total Dose Contr i but i ons TOOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5 . 000E+02 years 

0 llater Dependent Pathways 

Rev.O 

Soil 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

mrem/yr tract. 
iiiiiiiiiiiiiiilii iiiiiliiilii 
O. OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
ii I Iii iii i I II fl 
0. OOOE+OO O. 0000 

0 \late r Fish Radon Plant Meat Milk All Pathways* 
Radio· iliiiiiiiiiiiiiiiiiiiliiiiiiilii iliiiiiiiiiiiiillllliiiliiiiiiii iiiiililiiiiiiiillillllliiiillii iiiiiilliiiiiiiiiiiiiiiiiiiiilii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiilliliilliiiiii 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr tract. 
iiiiiiiilliiii iiiiiiiiiiiiiiiiii iiiiiliiiiii iiiiiiiiiiiiiiiiil iiiiiiiiiiii Aiiiliiiiiiiiiiii iiiiiiiiilii iiiilliliiiillilii iiiiiiililii 
Cl - 36 2.253E·04 0.0134 O.OODE+OO 0.0000 O. OODE+OO 0.0000 O. OODE+OO 0.0000 
Cs - 135 5.701E· 04 0.0340 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0. 0000 
Gd-152 1 . 598E·02 0 . 9526 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
iiliiil l iiiiiiii lil l il iiiililll 111111 ffllllfif lflllf ll f l l lll f f l fll f 
Total 1.678E- 02 1.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 

O*Sum of all water independent and dependent pathways. 

mrem/yr tract. 
iiiiiiiiiiiiiiiiii iiiiiiiiilii 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
l iillllll If ill! 
O. OOOE+OO 0.0000 

mrem/yr tract. 
iiiliiiiiiiiiiilil iiiilliiiiii 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
lllliilif l i lfii 
O.OOOE+OO 0 . 0000 

mrem/yr tract. 
iiiiiiiiiiiiiiiiii iliiiiiiiiii 
2.253E-04 0.0134 
5.701E·04 0.0340 
1.598E·02 0.9526 
I II I I I I I I ii 11 ff 
1 . 678E-02 1.0000 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

ATTACHMENT 1 

1RESRAD, Version 6 . 5 T« Li mit= 180 days 04/05/2011 14:44 Page 17 

0 

Surnnary 1607-H1/116-H-5 Selenium Groundwater and Columbia River Protecti on 
Fi le C: \RESRAD _FAM! L Y\RESRAD\6. 5\USERFI LES\ 1607- Hl_ 116-H -5 _SELENIUM . RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pl 
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Water Independent Pathways (Inhalation excludes radon) 
0 Gr ound Inhalation Radon Plant Meat Mi lk Soil 

o 

Radio - ilililililililililililAAAAi\ 
Nuclide mrem/yr fract. 
iliiililililil iliiililililililil .iiiiilil.iiil 
Cl -36 O.OOOE+OO 0.0000 
Cs- 135 0. OOOE+OO O. 0000 
Gd-152 0. OOOE+OO O. 0000 
fflllfl ltitltilt !!till 
Total O.OOOE+OO 0.0000 

ilililXiliUUilililAXilil ilililililililililililililililil ililililililililiiililililililil ilililililililililililililililil ililii.ililii.Aiiilililililililil ilili\ilii.ii.ii.iliiilililllilili\ 
mrem/yr fract. 

ii.Ail.iiililililll .iiilil.iiilil 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
iiiiiilli iliili 
O.OOOE+OO 0 . 0000 

mrem/yr fr act. 
Ailil.iiililAilil i\AilAilil 
0. OOOE+OO O. 0000 
O.OOOE+OO 0 . 0000 
0.000E+OO 0.0000 
iii iii i l i iii Ii I 
0. OOOE+OO O. 0000 

mrem/yr fr act . 
.iiilAii.ii.ii.ililA ililil.iiilil 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
ii fl I Ii Ii i Ii Iii 
O.OOOE+OO 0. 0000 

mrem/yr fract. 
ilililililiiAAil .iiilil.iiilil 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
iiiiillil !!1111 
O.OOOE+OO 0.0000 

mrem/yr tract. 
ilili\i\ili\iliii\ ilili\iliiil 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
!itllilll 111111 
O.OOOE+OO 0. 0000 

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

mrem/yr fract. 
ilililiiilAAilil ilililililA 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
illllliil 111111 
O. OOOE+OO 0.0000 

0 Water Dependent Pathways 
0 llater Fish Radon Plant Meat Mil k All Pathways* 

Radio- .iii\ii.ilii.ii.ii.ilii.ii.ii.ii.ii.ii.ii.ii. ilAii.AililiOiilA.ii.ii.iiii.ilA .ii.iiilil.ii.iii\.ii.ii.ii.iiii.ilililil ilii.ilililililil.iii\ililiiililil .iiAilil.ii.iiilAAil.iii\ililiiil .iiAililAAliilAililililil.iiil i\AilAili\i\.iiii..iiilililAAil 
Nuclide mrem/yr fr act. mrem/yr fr act. mrem/yr tract . mrem/yr tract_ 
.ii.iiilil.iiili\ ilililil.iiiii\.ii.ii i\ililiiilil ilililAAilil.iii\ Aililii.ilA ii.il.iiii.ililililil ilililililii. ili\i\ilii.ilililil ilililililil 
Cl-36 1.715E -06 0.0134 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 
Cs-135 4.344E-06 0.0340 O.DOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Gd- 152 1 . 218E-04 0.9526 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
lltltll tlt!ltlit 111111 l tt ttilll lllili iiiiiiiii i tllil illlliill liiiit 
Total 1 . 278E -04 1 . 0000 0. OOOE+OO O. 0000 0. OOOE+OO O. 0000 0 . OOOE+OO O. 0000 

O*Sum of all water independent and dependent pathways. 

mrem/yr fr act. 
ilil.iiililililAii. ilililii.i\i\ 
0. DODE+DO O. 0000 
O.OOOE+OO 0 . 0000 
0. DOOE+OO O. 0000 
ti ! lliitt iltlil 
O.OOOE+OO 0.0000 

mrem/yr tract • 
ililAAilililili\ ililiiililil 
0 . OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
111111111 111111 
0 .OOOE+OO 0.0000 

mrem/yr fract. 
iiiiilililAAili\ ili\Ailili\ 
1. 715E-06 0.0134 
4.344E-06 0 . 0340 
1.218E-04 0.9526 
I l I l I I I l I I ii ill 
1.278E-04 1.0000 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAD, Version 6.5 T« Limit = 180 days 04/05/2011 14:44 Page 18 
Summary 1607-H1/116-H-5 Selenium Groundwater and Colunbia River Protection 
File C: \RESRAD _FAMI LY\RESRAD\6. 5\USERFI LES\ 1607-H 1_ 116-H-5 _SE LEN !UM.RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

0 Parent Product Thread DSR(i,t) At Time in Years (mrem/yr)/(pCi/g) 
( i) ( j) Fracti on O. OOOE+OO 1 .OOOE+OO 1. OOOE+01 1 .600E+01 3.000E+01 3 .OOOE+02 4 .330E+02 5. OOOE+02 1.000E+03 

iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiAiiiiiiiiiiii iiiiiiiiiiiiiiliii iiiiiiiiiiiiAiiii iiiiiiiiiiiiiiiiil Aiiiiiiiiiiiiilii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiil 
Cl-36 Cl-36 1.000E+OO O.OOOE+OO 1.419E-03 1.361E-02 2.110E-02 1.841E-02 1.321E-03 3.610E-04 1.878E-04 1-.429E-06 

OCs-135 Cs-135 1 .OOOE+OO O.OOOE+OO 3.310E- 03 3.177E-02 4.924E-02 4.295E-02 3.085E-03 8.430E-04 4.385E-04 3.341E-06 
OGd-152 Gd-152 1.000E+OO O.OOOE+OO 7.537E-02 7.234E-01 1.121E+OO 9.782E-01 7.026E-02 1.920E-02 9.988E-03 7.612E-05 
!ii iiiiiii ii!!!i!!!i !!!!!!!!! !!i!i! iii iil !i! ii! iililil!I l!lli!lii !!ll!! !i! iii!iiiii iiiiiiiii iiiiiiii! iiiii liii 
The DSR includes contribut ions from associated (half-life 6 180 days) daughters. 

0 

ONucl ide 
Ci) t= O.OOOE+OO 1.000E+OO 

iiiiiiiiiiiiil iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii 
Cl-36 *3.302E+10 1.057E+04 
Cs-135 *1.152E+09 4.532E+03 

Single Radionucl i de Soil Guidelines G(i,t) i n pCi/g 
Basic Radiation Dose Limit = 1.500E+01 mrem/yr 

1 .OOOE+01 1.600E+01 3.000E+01 3.000E+02 
iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiAiiiiii iiiiiiiiiiiiiiiiii 
1 .102E+03 7.108E+02 8.149E+02 1.135E+04 
4 .722E+02 3.046E+02 3.492E+02 4.862E+03 

4.330E+02 
iiiliiiliiiiiiiiii 
4. 155E+04 
1. 779E+04 

Gd-152 *2.179E+01 *2.179E+01 2.073E+01 1.338E+01 1 .533E+01 *2 . 179E+01 *2 . 179E+01 

0 

iiiiiii iiiiiiiii !iiiliiii iii i !11 i I li!i!iil! j ! ! i I! ii! 
*At specific activity limit 

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

at tmin = time of minimun single radionuclide soil guideline 
and at tmax = time of maximun total dose = 15.97 n 0.03 years 

iill!llf! 

ONucl ide Initial tmin DSR( i, tmin) G( i, tmin) DSR( i, tmax) G(i, tmax) 
( i) (pCi/g ) (years) CpCi/g) CpCi/g) 

iiiiiiiiiiAii iiiiiiiiiiiiiiiiii iiiiiiiiiiiliiiiiiiiiiiiiiAiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiil iiiiiiiiiiiiiiiiii iiiiiiiiAiiiiiiil. 
Cl-36 1.200E+OO 15.97 n 0.03 2.111E-02 7.107E+02 2.111E-02 7.107E+02 
Cs-135 1.300E+OO 15 . 97 fi 0.03 4.925E-02 3.046E+02 4.925E-02 3.046E+02 
Gd-152 1.600E+OO 15.97 fi 0.03 1.122E+OO 1.337E+01 1.122E+OO 1.337E+01 
il!illl !!!!!!!!! i!!i!iii!!!!i!!i i!ii!!!i! l!!!li!!I lllli!iil liiiiii!i 

!!111!11! 

5 .OOOE+02 1.000E+03 
iiiiiiililiiiiiiil iiiiiiiiiiiiiiilii 
7.989E+04 1 .050E+07 
3.420E+04 4.489E+06 

*2.179E+01 *2. 179E+01 
ilii!!ill ii II ii iii 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 1 

1RESRAO, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 19 
SU11Tiary 1607·H1/116·H·5 Seleniun Groundwater and Colunbia River Protection 
Fi le C: \RESRAO _FAM! L Y\RESRA0\6.5\USERF I LES\ 1607-H1_ 116-H -5 _SELEN !UM .RAO 

Individual Nuclide Dose Summed Over All Pathways 
Pa rent Nuclide and Branch Fraction Indica ted 

ONucl ide Parent THF ( i) OOSE(j, t), mrem/yr 
( j) Ci) t= 0. OOOE+OO 1. OOOE+OO 1. OOOE+01 1.600E+01 3. OOOE+01 3 .000E+D2 4 .330E+02 5 .OOOE+02 1 .OOOE+03 

AAAAAAA AAAAAAA AAAAAilililil ilililAAilililil ilAilAilililAil ililililililililil Ailii.ilililililil i\Aililililililil ilii.iliiiiAiiAii iiAii.iliiiiiiAii iiAii.iliiiiiiAil iliiilililililiiii 
Cl-36 Cl-36 1.000E+OO O.OOOE+OO 1.702E·03 1.634E·02 2.532E-02 2.209E-02 1. 586E- 03 4.332E-04 2 .253E· 04 1.715E ·06 

OCs-135 Cs-135 1.000E+OO O.OOOE+OO 4.303E-03 4.130E· 02 6.401E ·02 5.584E -02 4.010E·03 1.096E-03 5.701E -04 4.344E-06 
OGd-152 Gd-152 1 .OOOE+OO O.OOOE+OO 1 .206E-01 1.158E+OO 1. 794E+OO 1 .565E+OO 1.124E-01 3.072E-02 1 .598E·02 1.218E-04 
lllilll fliiifi l fffff lff fliiifiii iiiiiiiii iiiiiiiii i iiiiiiii iiiiiiiii iiiiiiiil lili!!ii! 11! 1!!!1! !!1111111 
THF ( i) is the thread fraction of the parent nuclide . 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent TH F(i) S(j,t), pCi/g 
(j) Ci) t= 0.000E+OO 1.000E+OO 1.000E+01 1.600E+01 3.000E+01 3.000E+02 4.330E+02 S.000E+02 1.000E+03 

ililililililll iiill\iliillil iliOlXiliiililil ililiiiiilililiiil ilAililllilililii AAililililililii ililililiiilililil ililililililililil llAililililililil ililAililii.ililil iWilililililil ilililAAililAil 
Cl-36 Cl-36 1.000E+OO 1.200E+OO 1.188E+OO 1.088E+OO 1.027E+OO 8.955E-01 6 .428E-02 1.756E·02 9.134E·03 6.953E·OS 

OCs-135 Cs-135 1.000E+OO 1.300E+OO 1.287E+OO 1. 179E+OO 1.112E+OO 9 .702E -01 6.968E-02 1.904E·02 9.905E·03 7.547E·05 
OGd-152 Gd-152 1.000E+OO 1.600E+OO 1.584E+OO 1. 451E+OO 1.369E+OO 1.194E+OO 8.577E-02 2 . 344E-02 1.219E-02 9.292E·OS 
iii Iii I I i Iii ii iii iii i If ii fl I 11 ! I ii 11111 I I Ii Ii 1111 I 11 ii 11 I 11 1111 I I I 11 1111 I Iii I I Ii I I 11 I I 11 I!! I Ii I ! i ! iii iii 
TH F(i) is the thread fraction of the parent nuc l ide. 

ORESCALC.EXE execution t ime = 6.00 seconds 
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Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 
Concent 1607-H1/116-H-5 Selenium Groundwater and Colunbia River Protection 
File C: \RESRAD _FAM! L Y\RESRAD\6 . 5\USERFI LES\ 1607-H1 116-H-5 _SELENIUM. RAD 

Table of Contents 
AAiUii\AililAAAi\Ailililil 

Part IV: Concentration of Radionuclides 
iii ii! iii iii iii iii iii iii i ! iii iii ii iii ii 

Concentration of radionuclides in different media 
Time= O.OOOE+OO • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • 2 
Ti me= 1. OOOE+OO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • 3 
Time= 1 .OOOE+D1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4 
Time= 1.600E+D1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 5 
Time= 3.000E+D1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6 

Time= 3.000E+D2 ··· · · · ·· ·· ··· · ·· ·· ······-······· · ··· 7 
Time= 4 . 330E+02 • • • • • • • • •• • •• •. • •• • • ••• • ••• • •• • • • • •• 8 
Time= S.OOOE+D2 •• • • • •• • •• • •• •• • ••• • • • • • ••• • • • • • •• •• 9 
Time= 1.000E+D3 • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • 10 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 
Concent : 1607-H1/116- H-5 Selenium Groundwater and Columbia River Protection 
File : C: \RESRAD _FAM IL Y\RESRAD\6. 5\USERF I LES\ 1607- H1_ 116-H - 5_SELENIUM.RAD 

Concentration of radionuclides in env i ronmental media 
at t = 0. OOOE+DO years 

Rad i o
Nuclide 
AAAAiiiiii 
Cl - 36 
Cs-135 
Gd-152 
iii i 111 

Contami nat- Surface Air Par- \/ell Surface 
ted Zone Soil* ticulate \later Water 

iiiliiiiiiiiiiiiiiii iiiiiliiiliiiiiillil iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiii\iiiiil iiiiiiiiiiiiiiiiiiii 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

iiiiiliiiiiiiiiiiiii iiiiiiiiii.iiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiliiiiil 
1.200E+OO 1. 200E+OO 1.353E-05 O.OOOE+OO O.OOOE+OO 
1.300E+OO 1 .300E+OO 1.173E-05 O. OOOE+OO O.OOOE+OO 
1.600E+DD 1. 600E+OO 1.444E- 05 O.OOOE+OO O.OOOE+OO 

i 11111 I I Ii Ii 111111 ii Ii Ii 111 i 11 111 i ii iii I iii iii iii i 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Rev. 0 

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

Radio
Nuclide 
iiiiiiiiiiiiii 
Cl-36 
Cs - 135 
Gd-152 
iililil 

Concentration of radionuclides in foodstuff media 
at t = 0 . OOOE+OO years* 

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

iiiiiiiiiiilili\ilii iliiiiiiiiiiiiiliiil iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiii\iiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiliiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiliiiiiiiiOOiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
O. OOOE+OO 2 . 400E+04 2.400E+04 2.400E+04 2 . 400E+04 9. 796E+04 2.641E+04 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 5.200E+01 5.200E+01 5.200E+01 5.200E+01 1 . 256E+02 2.808E+01 O.OOOE+OO 0.000E+OO 
O.OOOE+OO 4.001E+OO 4.004E+OO 4.004E+OO 4.004E+OO 2.145E+OO 2 . 040E-02 O.OOOE+OO O.OOOE+OO 
iliillllii iiiiiiliil iillliifii iliiiiilll iiliiliiii iiiiiiliii iiiiiiiiii iiiiiiiiii iiiiiiiiii 

*Concentrations are at consumption time and include radioactive decay and i ngrowth during storage time. 
For livestock fodder, consumption time is t mi nus meat or milk storage time. 

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

Attachment 2 
Originator: S. W. Clark 
Chk'd By M. W. Perrott 
Cale. No. 0100H-CA-V0161 

Remaining Sites Verification Package for the I 607-H I Septic Tank and Associated Drain Field 

Sheet No. g of 10 
Date 4/6/2011 
Date 4/6/2011 

Rev. No. _o __ 

D-27 



Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 2 

1RESRAO, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 3 
Concent : 1607-H1/116-H-5 Selenium Groundwater and Columbia River Protection 
Fi le : C: \RESRAD _FAM IL Y\RESRAD\6. 5\USERF I LES\ 1607-H1_ 116-H-5 _SELENIUM -RAO 

Concentration of radionucl ides in envirorvnental media 
at t = 1.000E+OO years 

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

Radio· Ai\iiiiiiiiiiiii\ii Aiiiiiiiiiiiiiii\ii iiiiiii\i\i\i\iii\i\ i\iiiiiiiiiiAAAA AAAAAAAAAA 
Nuclide pCi/g .pCi/g pCi/m**3 pCi/L pCi/L 
AAAAAAA Ai\iii\i\iiiiiiiiil AiiAiii\lii\i\i\il AiiiiAiiMilAi\ JIAiiiiiiiiiiiiAii Ai\iiiiiiiiiiiiiii\ 
Cl-36 1. 188E+OO 1.188E+OO 1 .340E-05 O.OOOE+OO o_oOOE+D0 
Cs-135 1.287E+OO 1.287E+OO 1.162E-05 8.360E-01 6.763E-03 
Gd-152 1.584E+OO 1.584E+OO 1.430E-05 1.029E+OO 8.324E-03 
iiiiiii iiiiiiiiii iiiiiiiiii iiiiiiiiii iiiiiiiiii iiii!!iil! 
*The Sur face Soil is the top layer of soil within the user specified mixing zone/depth. 

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

Radio
Nuclide 
i\iii\iiiiilil 
Cl -36 
Cs-135 
Gd-152 
iiiiiii 

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

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

ilAAAAAAAAA AAAAiii\iiAAA i\iii\Aiii\iiiii\ii AAAAAAAiiiii\ i\i\i\Aiii\i\AAA AAAAAAAAiiA iiiiAAAAAAAii i\i\Ai\i\i\i\iiilil AAAAAAAAAii 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iiiiiiiii\iiiii\Ail i\Ai\i\i\i\i\i\i\i\ iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA iiiiiiiiiiiiiiiiiii\ i\iii\Ai\iiiiiii\A 
O. OOOE+OO 2.378E+04 2.377E+04 2.381E+04 2.380E+04 9.717E+04 2.619E+04 O.OOOE+OO O.OOOE+OO 
8.337E-01 5.258E+01 5.675E+01 5. 632E+01 5.659E+01 1.354E+02 3.111E+01 1.327E+01 6.634E-01 
1 .026E+OO 5.259E+OO 1.040E+01 9.788E+OO 1.015E+01 3.014E+OO 3.029E-02 2.041E-01 8.165E+OO 
iii iii iii i iii iii iii i iii iii iii i iii iii iii i iii iii iii i iii iii iii I iii i Iii iii i II iii i I I I ii Ii Iii iii 

*Concent rations are at consumption time and include radioactive decay and ingrowth during storage time . 
For l ivestock fodder, consumption time is t minus meat or milk: storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active . 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 18D days 04/05/2011 14:44 Page 4 
Concent : 1607·H1/116·H-5 Selenium Groundwater and Colunbia River Protection 
Fi le : C: \RESRAD _FAM IL Y\RESRAD\6. 5\USERF I LES\ 1607-Hl_ 116· H-5 _SELENIUM .RAD 

Concentration of radionucl ides in envirorvnental media 
at t = 1. 000E+01 years 

Radio
Nuclide 
i\i\i\i\ilili\ 
Cl-36 
Cs-135 
Gd-152 
iffffif 

Contaminat- Surface Air Par- \.Jet l Surface 
ted Zone Soil* ticulate Yater Yater 

i\ililililililililil ililililiiilMilil ilililililili\ililil ilili\i\ilil.ililil.l\ ili\Milililililil 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

i\i\i\ilili\ilililil iliiilililililililil. ili\ili\i\ilili\i\il ililili\ilililililil ilililililililililil 
1 • 088E+OO 1 . 088E+OO 1 • 228E-05 0. OOOE+OO O. OOOE+OO 
1.179E+OO 1.179E+OO 1.064E-05 8.004E+OO 6.47SE-02 
1.451E+OO 1.451E+OO 1.310E - 05 9.851E+OO 7.970E-02 
iffilllllf illlillllf lllllifffi iiiliiiiii iiiiiiilii 

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

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

Radio
Nuclide 
Aili\ili\ilil 
cl - 36 
Cs-135 
Gd-152 
ifffiii 

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

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

ilililililAAAilil iliiili\liililililil ili\ililJlililAilil ililAAAAAililil ilililil.illiilililil ililililililil.ililil ilililililililililil ilililililililililil ilililililililililil 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

Aililililililililil ililililiiililililil ililililAililililil ililAililililililil ilililili\Jlilililil ilililililililililA ilililili\ililililil ilililililili\Ailil ilililililililililil 
O.OOOE+OO 2.178E+04 2.177E+04 2.181E+04 2.180E+04 8.901E+04 2.399E+04 O.OOOE+OO O.OOOE+OO 
8 .002E+OO 5. 778E+01 9. 770E+01 1.015E+02 1. 018E+02 2.368E+02 5. 974E+01 1. 293E+02 6. 463E+OO 
9.849E+OO 1.651E+01 .6.559E+01 7.038E+01 7.071E+01 1.200E+01 1.238E-01 1.989E+OO 7.955E+01 
iii ii Ii f ii iii iii iii i iii iii iii i iii iii iii i iii iii iii i iii iii iii i iii iii if if iii iii ii I I iii i 111 i If 

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

Concentrations in the media occurring in pathways that are suppressed are calculated using the current 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 2010-065 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 5 
Concent : 1607-H1/116-H-5 Seleniun Groundwater and Colunbia River Protection 
Fi le : C: \RESRAD _FAM ! L Y\RESRAD\6. 5\USERF ILES\ 1607-H1_ 116-H-5 _SE LEN !UM .RAD 

Concentrat ion of radionucl ides in env irorvnental media 

Radio
Nuclide 
iiiiiiliiiiiil 
Cl-36 
Cs-135 
Gd-152 
illllll 

at t = 1.600E+01 years 

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

iiiiiiiiiiilliiiAii iiAAAiiiiAilAii iiiiiliiliiiiiiiiiii ilAiiiiiiilAAAA iliiiliiiiiliiiliiA 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

ilAiiiiAiiililAii lliiiillilililAilii iiiiilAililililiiii Aiiiiiiililiiiiiiii iiiiiiiiiiiiiiiliiil 
1 . 027E+OO 1.027E+OO 1.158E-05 O.OOOE+OO O.OOOE+OO 
1.112E+OO 1.112E+OO 1.004E- 05 1.240E+01 1.003E - 01 
1 .369E+OO 1.369E+OO 1.235E-05 1.526E+01 1.235E-01 

llllilllll llllllilll llllllilli lillliiiii liiillliii 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

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

Radio
Nuclide 
iiiiiliiiiiiii 
CL-36 
Cs-135 
Gd-152 
iilllll 

Concentration of radionuclides in foodstuff media 
at t = 1.600E+01 years* 

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

iiiiiiiiiliiiiiiilii iiiiiiAiiiiiiiiiiil AiliiiliiiiililAJI AiiiiilililAilU iiiliiiiiiiiiiiiiiii iiiiiiililAiiiiilA iliiililiiililililil iliiiiiiiiiiiiililA iiililililAiliiAii 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iiiiiliiililililiiil AilililililMilil iiililiiilililililii iiililiiiliiiiiiiiii iiiliiiiiliiiiiiiiii iliiiiiiiiiliiiiiiii iiiiiiiiiiiiiiiiiiil iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii 
0.000E+OO 2.054E+04 2.053E+04 2.057E+04 2 .056E+04 8.394E+04 2.262E+04 O.OOOE+OO O.OOOE+OO 
1 .240E+01 6. 099E+01 1.228E+02 1. 295E+02 1. 298E+02 2. 996E+02 7. 743E+01 2. 007E+02 1 .004E+01 
1. 527E+01 2.347E+01 9.948E+01 1.079E+02 1. 082E+02 1. 757E+01 1 .816E-01 3.088E+OO 1 .235E+02 

111 i Iii Ii I Ii Ii Iii i Ii i Iii iii iii iii Iii iii i i Iii ii Iii i i 11 i I I I Iii 111 iii i 11 i 111111 I 111 ii 11111111 
•concentrations are at consunption time and include radioactive decay and ingrowth during storage time. 

For livestock fodder, consunption time is t minus meat or· milk storage time. 

Concentrat ions in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i. e. using parameter_s appearing in the input screen when the pathways are active. 
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Attachment to Waste Site Reclassification Form 20 l 0-065 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 6 
Concent : 1607·H1/116·H·5 Selenium Groundwater and Colunbia River Protection 
Fi le : C: \RESRAD _FAM! LY\RESRAD\6.5\USERF I LES\ 1607-Hl_ 116-H-5_SELEN!UM .RAD 

Concentration of radi onucl ides in envi rorvnenta l media 
at t = 3.000E+Ol years 

Radio· 
Nuclide 
i\i\i\i\i\M 
Cl-36 
Cs-135 
Gd- 152 
if f fl ff 

Contaminat· Surface Air Par· \/e ll Surface 
ted Zone Soil• ti cul ate \later \later 

i\i\iiiii\i\i\Aiii\ iiili\i\i\iii\i\i\A iiilAilAAAAAA AAAAAAAAiiii i\Aiiii.Aiiiiii.iiii. 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

ii.iiiiiiii.Aiiiiiiii. AAAAAAAAAA AAAAAAii.Aii.A i\ii.iiii.iii\i\i\i\i\ i\i\i\i\AilAii.i\A 
8.955E·01 8.955E·01 1.010E·05 O.OOOE+OO O.OOOE+OO 
9.702E-01 9.702E-01 8.756E-06 1 . 082E+01 8.753E-02 
1.194E+OO 1.194E+OO 1.078E· 05 1.332E+01 1.077E-01 

iii if ii iii ii iii iii ii iii iii iii i if iii iii ii i iii iii iii 
*The Surface Soil is the top layer of soil within the user specified mix_ing zone/depth. 

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

Radio· 
Nuclide 
i\i\Aiii\iiii 
Cl-36 
Cs-135 
Gd-152 
ififffi 

Concentration of radionucl ides in foodstuff media 
at t = 3.000E+Ol years• 

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

AMAi\ili\iii\i\ AAi\AAi\AAi\i\ ilAAAiliW,AA ii.ii.ii.ilii.iiii.ii.ii.i\ ii.i\ii.ii.ii.ii.ii.ii.ii.il iiii.ii.ii.ii.ii.ii.ii.ii.A ii.ii.Aiiii.ii.ii.ii.ii.ii. ii.ii.ii.ii.ii.ii.iiiliiil Aii.ili\Ai\AAAA 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

Aii.i\ii.i\i\ii.i\i\A ililililililili\Ail ilii.ilililii.ili\ii.ii. ii.iiiiii.Ai\Aii.iiil iliiiliii\AAAAA i\Ai\AAililAii.il ii.ii.ii.iiiiiiiiiiiiii. AAAAAAAii.Aii. iiiiiii\ii.i\AAi\ii 
0. DOOE+OO 1. 792E+04 1. 791E+04 1 . 794E+04 1 .793E+04 7 .323E+04 1. 973E+04 0. OOOE+OO O. OOOE+OO 
1.082E+01 5.321E+01 1.071E+02 1.137E+02 1.136E+02 2.627E+02 6.772E+01 1.751E+02 8.754E+OO 
1.332E+01 2.048E+01 8.678E+01 9.495E+01 9.490E+01 1 . 544E+01 1.589E-01 2.694E+OO 1.077E+02 

iifiiifiif ifffffffil liiiiiiiil iiiiiiiiii liiiiiilil iililiilii iiiiiififi iiilllllll fllfllllll 
*Concentrations are at consunption time and include radioactive decay and ingrowth during storage time. 

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

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

1RESRAD, Version 6.5 T« Limit= 180 days 04/05/2011 14:44 Page 7 
Concent : 1607-H1/116-H - 5 Selenium Groundwater and Columbia River Protection 
Fi le : C: \RESRAO _FAM! L Y\RESRA0\6. 5\USERFI LES\ 1607-H1_ 116- H-5 _SE LEN !UM.RAD 

Concentration of radionucl ides in environmental media 
at t = 3.000E+02 years 

Radio
Nuclide 
AAAAAAA 
Cl-36 
Cs-135 
Gd-152 
ii!ilfi 

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

ililAililililililil ilililAiiililililX A.ilAilllililililil ililililXilAililil ilililililililiiAX 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

ililililililXililil ilililililililililil ililililililiiililil ilililililililililil ililililililili\AX 
6.428E-02 6.428E-02 7.250E -07 O.OOOE+OO 0.000E+OO 
6.968E-02 6 . 968E-02 6.289E-07 7.770E-01 6.286E-03 
8.5ne-02 8.5ne-02 7.740E-o7 9.564e-o, 7.737E-03 

f i If iii Ii f 11111 I I I I I I 111 l ff 11 I Ii f if i 11 ii iii 11 iii i I 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Rev. 0 

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

Radio
Nuclide 
ililililililil 
Cl-36 
Cs-135 
Gd-152 
f If I 111 

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

Drinking Nonleafy · Leafy Fodder Fodder Meat Milk Fi sh Crustacea 
\later Vegetable Vegetable Meat Milk 

ilililiiilililililil iiilililililiiiiAii iiilililill\ill\Ail l\ill\l\l\ilillll\X iiililliilill\l\AJI AJIAilAXXXXX Ailililill\ililill\ ilililill\ililill\il ililill\l\ill\ililil 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

l\ilil.ill\Aliililii iiililXAAAAAil ililliiiililliillil\ Aililill\ill\ill\X lll\ilill\l\llilllil l\l\ill\ilill\l\iil\ l\lilil\l\Aiiilllil ilililililili\Xilil ililililil.i.l\ill\il 
O. OOOE+OO 1 . 286E+03 1.286E+03 1.288E+03 1.287E+03 5.256E+03 1.417E+03 O.OOOE+OO O.OOOE+OO 
7. noe -01 3.821E+OO 7.695E+OO 8. 164E+OO 8. 160E+OO 1.887E+01 4 . 864E+OO 1 .257E+01 6.287E-01 
9.565E-01 1.471E+OO 6.233E+OO 6 . 819E+OO 6.816E+OO 1.109E+OO 1. 142E-02 1.935E-01 7.739E+OO 
lifiiiiiii ll!illl!II liliiilfll ililllfili illllll!II llliliiiii i!iiiiiiii iiiiiiiiii iillliiiif 

*Concentrations are at consunption time and inc lude radioactive decay and ingrowth during storage time. 
For livestock fodder, consunption time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit = 180 days 04/05/2011 14:44 Page 8 
Concent : 1607-H1/116-H-5 Selenium Groundwater and Colunbia River Protection 
Fi le : C :\RESRAD _FAM IL Y\RESRAD\6. 5\USERF I LES\ 1607-H1_ 116-H-5 _SELENIUM .RAD 

Concentration of radionucl ides in envirorvnental media 

Radio
Nuclide 
ililiOiiliii\ 
Cl-36 
Cs-135 
Gd-152 
iiffffl 

at t = 4 .330E+02 years 

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

ili\i\ililililililil Aili\i\ilililililii i\ili\i\i\ililililil ilililililililililil ilililililililililil 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

ilililililililililil Aililililililililil i\ililili\ililili\il ilililililililililil ilililililililililil 
1.756E-02 1 . 756E-02 1.981E-07 2.841E+01 6.635E-01 
1. 904E-02 1 .9D4E-02 1 .718E -07 2.123E-01 1. 718E-03 
2.344E-02 2.344E-02 2.115E-07 2.614E-01 2.114E-03 

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

Concentrat i ans in the media occurring in pathways that are suppressed are ca Leu lated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Radio
Nuclide 
iiilililililil 
Cl-36 
Cs - 135 
Gd-152 
1111111 

Concentration of radionucl ides in foodstuff media 
at t = 4.330E+02 years* 

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

ililiiililililililil Aili\Ailililililil ili\ililililiii\Jlil ililililili\i\ili\il ilili\ilililililil.11 ililililili\Aili\il i\iOlili\ili\ililil ilililililililililil ilililililililililil 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

ilililililililililil ililililiiililililil ili\i\ili\i\ililill ililili\ililili\ilil ilil.lli\ili\i\i\ili\ ili\ilililililililil ilililiiili\iliiilil ilili\i\ilililililil Ailililil.llililiiil 
2.841E+01 6.332E+02 8.894E+02 6 .633E+02 6.630E+02 2.792E+03 8.204E+02 6.636E+02 1 .261E+02 
2.123E-01 1.044E+OO 2.103E+OO 2.231E+OO 2.230E+OO 5.155E+OO 1.329E+OO 3 . 436E+OO 1. 718E-01 
2.614E-01 4.019E-01 1.703E+OO 1 . 864E+OO 1.863E+OO 3.031E-01 3.120E-03 5.287E-02 2 . 115E+OO 

ifiiffffil lfffffffff fflffffifl llliffiill lililfillf fffifflllf iiiiiiiiif iiiiiiiiff illiffiiii 
*Concentrat ions are at consumption time and include radioactive decay and ingrowth during storage time. 

For livestock. fodder, consl..lll)tion t i me is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 
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Attachment to Waste Site Reclassification Form 2010-065 

ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limi t= 180 days 04/05/2011 14:44 Page 9 
Concent : 1607-H1/116- H-5 Selenium Groundwater and Colunbia River Protecti on 
Fi le : C: \RESRAD _FAM! LY\RESRAD\6.5\USERF I LES\ 1607-H1_ 116-H-5 _SELENIUM. RAD 

Concentration of radionuclides in environmental media 
at t = 5. OOOE+02 years 

Radio
Nuclide 
iiiiiiiiAAA 
Cl-36 
Cs-135 
Gd-152 
llli!i! 

Contaminat- Surface Air Par- \/ell Surface 
ted Zone Soil* ticulate 'Jater \.later 

iiiliiiiAAAAiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiAilAiiiiil AAAAAAAAAil AAiiiiAililiiAii 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

iiAiiiiiiiiiiiiiiA iiiiiliiiliiililiiil iliiiiiiiiiiiiililii iiiliiiliiiiiiiliiii AiliiilAilililiill 
9.134E-03 9_ 134E-03 1 .030E-07 1.478E+01 3 .451E-01 
9.905E ·03 9.905E·03 8.940E·08 1.105E·01 8.936E-04 
1.219E-02 1.219E·02 1.100E-07 1.360E-01 1.100E-03 

ii!!! !!i!! !!!11 11!!! !l!i!i!i!! il!!il!i!I iiiiiii!i! 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

Concentrat i ans 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. 

Radio
Nuclide 
iliiiiiiiiiiil 
Cl-36 
Cs - 135 
Gd-152 
Iii!!!! 

Concentration of radionucl ides in foodstuff media 
at t = 5. 000E+02 years* 

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

Ailiiililililililil ilil)i)IJlilililAX iliiiiiliiiiiiililii iiiiiiiiAililililll iliiililiiiiiiiiilii iiiiliiiiiiliiiiiili iiiiiliiiiiiAiiAii ilAilAilAililAA AilAAiiilAiiiiA 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

iiAAiiiiiiililAil AiiAAAililAilA Aililililiiiiilliii ililililiiiiilililil iliiiiiiilililiiiiil iiiliiiiilililiiiiii iiiiiiiiiiiiiiililii iliiiiiliiiiiiiiiiil iiiiiiiiiiiiiliiiiii 
1 .478E+01 3 . 294E+02 4 .626E+02 3 .450E+02 3.448E+02 1.452E+03 4. 267E+02 3 .452E+02 6 . 559E+01 
1. 105E-01 5.432E·01 1.094E+OO 1.161E+OO 1.160E+OO 2.682E+OO 6.914E·01 1. 788E+OO 8.938E-02 
1.360E·01 2.091E-01 8.861E-01 9.695E·01 9.690E·01 1.577E-01 1.623E·03 2.751E-02 1.100E+OO 
iiliilll!I illill!II! 1111111111 i!li!l!II! !iliiiiiii iiiiiiiiii iiiiiliiii iiiiiil iii illiiliiii 

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

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

Rev.0 
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ATTACHMENT 2 

1RESRAD, Version 6.5 T« Limit = 180 days 04/05/2011 14:44 Page 10 
Concent : 1607-H1/116-H-5 Selenium Groundwater and Colunbia River Protection 
Fi le ; C: \RESRAD_FAMI L Y\RESRAD\6. 5\USERF I LES\ 1607-H1_ 116- H- S_SELEN IUM .RAD 

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

Radio
Nuclide 
ililililililil 
Cl-36 
Cs-135 
Gd-152 
llilili 

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

ililiiilUililiiil ili\iliii\ililiiilil ililllilili\iiililil ililiiiiilililili\il ilililililililililil 
pCi/g pCi/g pCi/m**3 pCi/L pCi/L 

ilililllilililililil ilAili\i\ililililil ilililillli\Aililii ilililiiiiiiiliiilii Ailiiiii\AilAilil 
6.953E-05 6.953E-05 7 . 842E-10 1.125E·01 2.627E·03 
7.547E·05 7.547E·OS 6.811E - 10 8.416E-04 6.809E·06 
9.292E-05 9.292E· OS 8.386E·10 1.036E·03 8.383E·06 

111 Ii I 11 I I Ii 11 I 11111 11 I 11111 i I i Ii Iii ii 11 Iii iii 111 I 
*The Surface Soil i s the top layer of soil within the user specified mixing zone/depth. 

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

Radio
Nuclide 
iiiiililiiiiil 
Cl-36 
Cs-135 
Gd-152 
illllll 

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

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

ilililiiilililililil ilili\iillililllilii ilillO\iillAililii ilililillllliiiliiil rnliiAililUil illliilli\llilililii iilliilliliiiliiiiii iiiiiillllililllllil ililililililllililil 
pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

ilililililililililil Aililili\i\ililXA ililililili\i\ili\il ili\iiiliillililllii ilililililililiiilil illlilililililililll illlilllilililililil ilililililililililil Aililililililililil 
1 . 125E·01 2.507E+OO 3.521E+OO 2.626E+OO 2.625E+OO 1.105E+01 3.248E+OO 2.627E+OO 4.992E·01 
8.417E-04 4.139E·03 8.335E·03 8.843E-03 8.838E · 03 2.043E· 02 5.268E · 03 1.362E·02 6.810E-04 
1.036E·03 1 . 593E-03 6. 753E·03 7.388E·03 7.384E · 03 1.201E-03 1.237E·05 2.096E·04 8.384E·03 

1111111111 1111111111 lillllllll lllllilili liiiiiilif iiiiililil iiliiiiiii iiiiiiiiii lilllliill 
*Concentrations are at consllTlption time and include radioactive decay and ingrowth during storage time. 

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

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

Rev. 0 
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APPENDIXE 

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 2010b). This DQA was performed in accordance with site
specific data quality objectives found in the I 00 Area Remedial Action Sampling and Analysis 
Plan (SAP) (DOE-RL 2009). 

A review of the sample design (WCH 2010b), the field logbook (WCH 2010a), and applicable 
analytical data packages has been performed as part of this DQA. All samples were collected 
and analyzed per the sample design. To ensure quality data, the SAP data assurance 
requirements and the data validation procedures for chemical analysis and radiochemical 
analysis (BHI 2000a, BHI 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 1607-Hl waste site were provided by the laboratories in 
three sample delivery groups (SDGs): SDG K2128, SDG K2131 , and SDG K2132. SDG K2128 
was submitted for third-party validation. Major and minor deficiencies were identified in the 
analytical data set, and are discussed below. 

MAJOR DEFICIENCIES 

Holding times greater than twice the established acceptable hold time of 2 days for nitrite 
became the basis for a third-party validation rejection ("R" flag) of the undetected ion 
chromatograph (IC) anion results for nitrite in SDG K2128. The samples for SDG K2128 were 
collected on July 7, 2010, and extracted and analyzed on July 14, 2010. In addition, the holding 
time for nitrite was exceeded by greater than twice the limit in SDG K.2131 . The samples for 
SDG K.2131 were collected on July 8, 2010, and extracted and analyzed on July 14, 2010. The 
project rejected the undetected IC anion results for nitrite in SDG K2131 , and flagged these 
results with an "R." It was anticipated that meeting the hold time requirement for IC anions 
would be challenging, and the U.S. Environmental Protection Agency (EPA) analytical method 
353.2 was requested in the 1607-Hl sample design (WCH 2010b) to provide acceptable 
nitrate/nitrite data for decision-making purposes. Rejection of the undetected nitrite data does 
not hinder the evaluation of the 1607-Hl waste site. 

Remaining Sites Verification Package for the I 607-H I Septic Tank and Associated Drain Field E-1 
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MINOR DEFICIENCIES 

Minor deficiencies are discussed for the 1607-Hl data set, as follows below. If no comments are 
made about a specific analysis, it should be assumed that no deficiencies affecting the quality of 
the data were found. 

SDGK2128 

This SDG comprises seven statistical soil samples (J1B9D2 through J1B9D7, and J1B9F4) from 
the overburden area of the 1607-Hl waste site. A field duplicate pair (JlB9D4/JlB9F4) is 
included in this SDG. These samples were analyzed for inductively coupled plasma (ICP) 
metals, mercury, hexavalent chromium, polychlorinated biphenyls (PCBs), semivolatile organic 
compounds (SVOCs), pesticides, nitrate/nitrite, IC anions, strontium-90, isotopic plutonium, 
isotopic uranium; and carbon-14, tritium, and nickel-63 by liquid scintillation. In addition, one 
equipment blank (J1B9F5) was collected and analyzed for ICP metals, mercury, and SVOCs. 
Minor deficiencies are as follows: 

In the IC anion analysis by EPA Method 300.0, the holding time requirement for nitrate and 
orthophosphate is 2 days. The samples for SDG K2128 were collected on July 7, 2010, and 
extracted and analyzed on July 14, 2010. Due to holding times being exceeded by greater than 
twice the limit, the detected nitrate and orthophosphate results were considered estimated and 
flagged "J" by third-party validation. Estimated data are usable for decision-making purposes. 

All of the toxaphene data in SDG K2128 was qualified by third-party validation as estimated 
with "J" flags, due to lack of a matrix spike (MS), matrix spike duplicate (MSD), or lab control 
sample (LCS) analysis for the analyte. Estimated, or "J"-flagged, data are acceptable for 
decision-making purposes. 

In the radionuclide analysis, all carbon-14 and tritium results were qualified as estimates and 
flagged "J" by third-party validation, due to the lack of a MS analysis. Estimated data are usable 
for decision-making purposes. 

In the ICP metals analysis, the zinc result for sample J1B9F5 (the equipment blank) is of similar 
magnitude as the method blank result. Third-party validation qualified the result as undetected 
and flagged "UJ" due to method blank contamination. The data is usable for decision-making 
purposes. 

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for four 
analytes (aluminum, iron, antimony, and silicon). For aluminum, iron, and silicon 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 measµre of the recovery from the sample. Antimony did not 
have mismatched spike and native concentrations in the original MS. The original MS recovery 
for antimony was 48%. All antimony data were qualified as estimates and flagged "J" by 
third-party validation. Estimated data are usable for decision-making purposes. 

Remaining Sites Verification Package for the 1607-Hl Septic Tank and Associated Drain Field E-2 
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In the ICP metals analysis, all silicon results were qualified as estimates and flagged "J" by 
third-party validation, due to a LCS recovery below quality control (QC) limits at 60%. 
Estimated data are usable for decision-making purposes. 

In the SVOC analysis, the LCS recoveries for 2,4-dinitrophenol (29% ), 
4,6-dinitro-2-methylphenol ( 46% ), 4-chloroanaline ( 48% ), and hexachlorocyclopentadiene 
(34%) are below the QC limits. The data for these SVOCs were considered estimated and 
flagged "J" by third-party validation. The data are usable for decision-making purposes. 

In the SVOC analysis, the relative percent difference (RPD) for 2,4-dinitrophenol and 
4,6-dinitro-2-methylphenol was above the QC limit of 30%, at 57% and 36%, respectively. All 
2,4-dinitrophenol and 4,6-dinitro-2-methylphenol results were qualified as estimates and flagged 
"J" by third-party validation. The data are usable for decision-making purposes. 

SDGK2131 

This SDG comprises seven statistical soil samples (J1B9B8 through J1B9B9, and J1B9C0 
through J1B9C4) from the excavation area, and six statistical soil samples (J1B9D8 through 
J1B9D9, and J1B9F0 through J1B9F3) from the overburden area of the 1607-Hl waste site. 
These samples were analyzed for ICP metals, mercury, hexavalent chromium, PCBs, SVOCs, 
volatile organic compounds (VOCs), pesticides, polycyclic aromatic hydrocarbons (PAH), 
nitrate/nitrite, IC anions, strontium-90, isotopic plutonium, isotopic uranium; and carbon-14, 
tritium, and nickel-63 by liquid scintillation. Minor deficiencies are as follows: 

In the IC anion analysis by EPA Method 300.0, the holding time requirement for nitrate and 
orthophosphate is 2 days. The samples for SDG K2131 were collected on July 8, 2010, and 
extracted and analyzed on July 14, 2010. Due to holding times being exceeded by greater than 
twice the limit, the detected nitrate and orthophosphate results may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the radionuclide analysis, all carbon-14 and tritium results may be considered estimated due to 
the lack of a MS analysis. Estimated data are usable for decision-making purposes. 

In the pesticides analysis, all of the toxaphene data in SDG K2131 may be considered estimated 
due to lack of a MS, MSD, or LCS analysis for the analyte. Estimated data are acceptable for 
decision-making purposes. 

Also in the pesticides analysis, the MS and MSD were out of project acceptance criteria for 
4,4'-DDT at 73.9% and 74.4%, respectively. The MSDs for endrin and endrin aldehyde were 
73% and 64.8%, respectively. The data for these analytes may be considered estimated. 
Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for four 
analytes (aluminum, iron, antimony, and silicon). For aluminum, iron, and silicon 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 
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native concentration rather than a measure of the recovery from the sample. Antimony did not 
have mismatched spike and native concentrations in the original MS. The original MS recovery 
for antimony was 45%. All antimony data may be considered estimated. Estimated data are 
usable for decision-making purposes. 

In the ICP metals analysis, all boron results may be considered estimated due to a RPD above 
QC limits at 37%. Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, all silicon results may be considered estimated due to a LCS below 
QC limits at 68%. Estimated data are usable for decision-making purposes. 

The RPD for hexavalent chromium is above the QC criteria at 43%. Elevated RPDs in 
environmental soil samples are generally attributed to heterogeneities in the sample matrix and 
not to deficiencies in the laboratory procedures. The data are usable for decision-making 
purposes. 

In the SVOC analysis, the LCS recoveries for 2,4-dinitrophenol (29%), 
4,6-dinitro-2-methylphenol ( 46% ), 4-chloroaniline ( 48% ), and hexachlorocyclopentadiene (34%) 
are below the QC limits. The data for these SVOCs in all samples, except J1B9F0, may be 
considered estimated. The data are usable for decision-making purposes. 

In the SVOC analysis, the MS/MSD RPD for 2,4-dinitrophenol and 4-nitrophenol are above the 
QC limit of 30%, at 34% and 36%, respectively. All 2,4-dinitrophenol and 4-nitrophenol results, 
except J1B9F0, may be considered estimated. The data are usable for decision-making purposes. 

For sample J1B9F0 in the SVOC analysis, the associated MS/MSD RPD for 2,4-dinitrophenol 
and pentachlorophenol are above the QC limit of 30%, at 42% and 32%, respectively. The 
2,4-dinitrophenol and pentachlorophenol results for sample J1B9F0 may be considered 
estimated. The data are usable for decision-making purposes. 

SDGK2132 

This SDG comprises six statistical soil samples (J1B9C5 through J1B9C9, and J1B9D0), and 
one focused sample (J1B9D1) from the excavation area of the 1607-Hl waste site. A field 
duplicate pair (JlB9C8/JlB9D0) is included in this SDG. These samples were analyzed for ICP 
metals, mercury, hexavalent chromium, PCBs, SVOCs, VOCs, pesticides, PAH, nitrate/nitrite, 
strontium-90, isotopic plutonium, isotopic uranium; and carbon-14, tritium, and nickel-63 by 
liquid scintillation. Minor deficiencies are as follows: 

In the radionuclide analysis, all carbon-14 and tritium results may be considered estimated due to 
the lack of a MS analysis. In addition, the LCS recovery for tritium was below the acceptance 
criteria at 72%. Estimated data are usable for decision-making purposes. 

In the IC anion analysis by EPA Method 300.0, the holding time requirement for nitrate, nitrite, 
and orthophosphate is 2 days. The samples for SDG K2132 were collected on July 12, 2010, 
extracted on July 14, 2010, and analyzed on July 15, 2010. Due to holding times being exceeded 
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by less than twice the limit, the nitrate, nitrite, and orthophosphate results may be considered 
estimated. Estimated data are usable for decision-making purposes. 

In the pesticides analysis, all of the toxaphene data in SDG K2132 may be considered estimated 
due to lack of a MS, MSD, or LCS analysis for the analyte. Estimated data are acceptable for 
decision-making purposes. 

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for five 
analytes (aluminum, iron, manganese, antimony, and silicon). For most of these analytes 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. Antimony did 
not have mismatched spike and native concentrations in the original MS. The original MS 
recovery for antimony was 46%. All antimony data may be considered estimated. Estimated 
data are usable for decision-making purposes. 

In the SVOC analysis, the MS and MSD recoveries for 2,4-dinitrophenol were below the QC 
criteria at 25% and 24%, respectively. In addition, the MS for 4,6-dinitro-2-methylphenol was 
below the acceptance criteria at 38%. The results for these SVOCs may be considered estimated. 
Estimated data are usable for decision-making purposes. 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

Relative percent difference 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 2010a), are shown in Table C-1. The main and QA/QC sample results are 
presented in Appendix C. 

Table C-1. Field Quality Assurance/Quality Control Samples. 

Sample Area Main Sample Duplicate Sample 

Excavation Area JlB9C8 JlB9D0 

Overburden Area JlB9D4 JlB9F4 

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 concern (COC). Relative percent 
differences are not calculated for analytes that are not detected in both the main and duplicate 
sample at more than 5 times the target detection limit (TDL). Relative percent differences of 

Remaining Sites Verification Package for the 1607-H 1 Septic Tank and Associated Drain Field E-5 



Attachment to Waste Site Reclassification Form 2010-065 Rev. 0 

analytes detected at low concentrations (less than 5 times the detection limit) are not considered 
to be indicative of the analytical system performance. The 95% upper confidence limit (UCL) 
calculation brief in Appendix C provides details on duplicate pair evaluation and RPD 
calculation. 

The RPDs calculated for aroclor-1254 in the excavation duplicate sample (J1B9D0) is above the 
acceptance criteria of 30% at 35%. A secondary check of the data variability is used when one 
or both of the samples being evaluated (main and duplicate) is less than 5 times the TDL, 
including undetected analytes. In these cases, a control limit of ±2 times the TDL is used 
(Appendix C) to indicate that a visual check of the data is required by the reviewer. No sample 
results required this check. A visual inspection of all of the data is also performed. No 
additional major or minor deficiencies are noted. The data are 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 
1607-Hl 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 1607-Hl waste site concludes that the reviewed data are of the 
right type, quality, and quantity to support the intended use. The analytical data, with the 
exception of the rejected undetected IC anion results for nitrite, were found acceptable for 
decision-making purposes. The verification sample analytical data are stored in the 
Environmental Restoration (ENRE) project-specific database prior to being submitted for 
inclusion in the Hanford Environmental Information System (REIS) database. The verification 
sample analytical data are also summarized in Appendix C. 
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