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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-i Control No.: 2009-030
Waste Site Code(s)/Subsite Code(s): 100-H-28:7

Reclassification Category: Interim [0 Final E]
Reclassification Status: Closed Out El No Action 0 Rejected El

RCRA Postclosure El Consolidated Ml None El
Approvals Needed: DOE 0J Ecology 0EPA E
Description of current waste site condition:

The 100-H-28:7 subsite encompasses the fitered/treated water pipelines originating at the 183-H Filter Plant. The pipelines
were designed to supply water treated at the 183-H Filter Plant to 1 00-H Area facilities, including the 184-H Boiler House,
190-H Pumphouse, 105-H Reactor Building, and the elevated water tanks adjacent to the 105-H Reactor Building. The
183-H Filter Plant has been demolished and the pipelines remain in place, consisting of various sizes of cast iron and steel
pipelines.

Confirmatory sampling of the pipelines was performed between September 3, 2008 and March 3, 2009. Three test pits
were excavated and samples of the pipeline contents and underlying soil were collected. The results of confirmatory
sampling were used to determine if the waste site meets remedial action objectives and remedial action goals established
by the Interim Action Record of Decision for the 1 00-BC-i1, 1 00-BC-2, 1 00-DR-i1, 1 00-DR-2, 1 00-FR-i1, 1 00-FR-2,
100-HR-i, iOO-HR-2, 100-KR-i, iOO-KR-2, i00-IU-2, 1 00-IU-6, and 200-C W-3 Operable Units, Hanford Site, Benton
County, Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington
(EPA 1999). The selected action involved (1) evaluating the site using available process information, (2) demonstrating
through confirmatory sampling that cleanup goals have been achieved, and (3) proposing the site for reclassification to
No Action.

Basis for reclassification:

Evaluation of the confirmatory sampling results for 100-H-28:7, 183-H Process Water Lines support a reclassification of
this subsite to No Action. The 183-H Filter Plant was used for the physical and chemical treatment of river water for use
in reactor cooling and other 100-H Area operations. Physical treatment (settling basins and filtration) removed debris and
sediment from raw river water. Chemical treatment included pH modification (with sulfuric acid), chlorination for algae
control, and the addition of coagulants (primarily alum prepared at the facility by reacting bauxite with sulfuric acid) and a
commercial organic polymer flocculation/filtration aid to remove coagulated material. The site achieves the remedial
action objectives established in the Interim Action Record of Decision for the 100-BC-i, 100-BC-2, 100-DR-i, iOO-DR-2,
100-FR-i, iOO-FR-2, 100-HR-i, iOO-HR-2, 100-KR-i, iOO-KR-2, i00-IU-2, 100-IU-6, and 200-C W-3 Operable Units,
Hanford Site, Benton County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle, Washington. The
site will support future unrestricted land uses that can be represented (or bounded) by a rural-residential scenario.
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 100-H-28:7,
183-H Process Water Lines (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-i Control No.: 2009-030
Waste Site Code(s)/Subslte Code(s): 100-H-28:7

Reaulator comments:
Approval of this WSRF documents regulator agreement that the 1 00-H-28:7, 183-H Process Water Lines waste site
qualifies for "No Action" under this Interim Action ROD. In addition, Ecology has evaluated the data for this waste 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 waste site's interim reclassification to "No
Action."

Waste Sit. Controls:
Engineered Controls: [3 Yes [D No Institutional Controls: [] Yes 0D No O&M Requirements: El Yes [D 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:

J. P. Neath/b/. Z.-
DOE Federal Project Director (p te)Signature Date

N. Menard
Ecology Project Manager (printed) ''Signature Date

EPA Project Manager (printed) Signature Date
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-H-28:7, 183-H PROCESS WATER LINES

EXECUTIVE SUMMARY

The I100-H-2 8, 1 00-H Water Treatment Facilities Underground Pipelines waste site is part of the
100-HR- I Operable Unit. The 100-H-28 waste site encompasses pre-reactor underground
pipelines, including supply lines between water treatment facilities and the 105-H Reactor
Building, process sewers, and sanitary sewers. The site has been divided into eight subsites
based on process knowledge, contaminants of potential concern (COPCs), and grouping for field
remediation. The primary operational period for these pipelines coincides with the
105-H Reactor and its support facilities, from 1949 to 1965. The 100-H-28:7 subsite consists of
pipelines located between the former 183-H Filter Plant Pumphouse and the 182-H Reservoir,
184-H Boiler House, 190-H Pumphouse, and the 105-H Reactor facilities. The
1 00-H-2 8:7 pipelines were used to supply treated and filtered water to these facilities.

Confirmatory sampling of the Il00-H-2 8:7 pipelines occurred over the period beginning
September 3, 2008 and concluding on March 3, 2009. The pipelines were accessed and sampled
via three test pits. Based on evaluation of the analytical results, it was determined that the risk
associated with the small volume of pipe scale found within the pipelines of the 1 00-H-28 :7
subsite is minimal and does not require remedial action. Access to these materials is prevented
because they are encased within the pipelines. Furthermore, many of the metals and other
inorganic constituents are at concentrations consistent with sediments and deposits contained
within public water distribution pipelines (EPA 2006). Therefore, evaluation of the waste site is
based on analytical results from soil samples associated with the site. The evaluation determined
that the 1 00-H-28:7 subsite achieves the remedial action objectives (RAOs) and the
corresponding remedial action goals (RAGs) established in the Remedial Design
Report/Remedia/ Action Work Plan for the 100 Area (DOE-RL 2009b) and the Interim Action
Record of Decision for the 100-BC-i, 100-BC-2, 100-DR-i, iOO-DR-2, iOO-FR-i, 100-FR -2,
1 00-HR-i, I 00-HR-2, I100-KR-i, I 00-KR-2, I 00-JU-2, I100-IU-6, and 200-C W-3 Operable Units,
Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999).

In accordance with this evaluation, a reclassification status of no action has been determined for
the 1l00-H-28:7 subsite. In addition to meeting the RAGs and RAOs for the Remaining Sites
ROD (EPA 1999), the site will support future unrestricted land uses that can be represented (or
bounded) by a rural-residential scenario with no requirement for institutional controls. A
summary of the cleanup evaluation for the soil results against the applicable criteria is presented
in Table ES-I. The results of the confirmatory sampling are used to make reclassification
decisions for the 100-H-28:7 subsite in accordance with the TPA-MP-14 procedure in the
Tni-Party Agreement Handbook Management Procedures (DOE-RL 2007).

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
of ecological risk screening levels to the 1 00-H-28:7 subsite contaminants of concern,
contaminants of potential concern, and other constituents that exceed ecological screening levels

Remaining Sites Verification Package for the I 00-H-28: 7, 183-H Process Water Lines ES-i
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Table ES-i. Summary of Confirmatory Soil Sample Results for the
100-H-28:7, 183-H Process Water Lines. (2 Pages)

Remedial
Regulatory RmdaAcinGaseulsAction

Requirement RmdaAconGaseulsObjectives
Attained?

Direct Exposure - Attain 15 nrem/yr dose rate above RESRAD evaluation of the
Radionuclides background over 1,000 years. predicted direct exposure dose due

to radionuclides in the pipe scale
finds the maximum dose to be Yes
2.65 mirem/yr, thus meeting the
15 mirem/yr above background dose

_______________________limitation'a

Direct Exposure - Attain individual COC RAGs. All individual COPC soil
Nonradionuclides concentrations are below the direct

exposure RAGs. There is no Yes
creditable pathway for exposure to
contamination inside pipelines.

Meet Hazard quotient of less than 1 for All individual soil concentrations
Nonradionuclide noncarcinogens. hazard quotients are less than 1.
Risk Requirements Cumulative hazard quotient of less The cumulative soil concentrations

than 1 for noncarcinogens. hazard quotient is less than 1 at
1 .E-03

Excess cancer risk of <1 x 10-6 for All individual soil concentrations Yes
individual carcinogens, carcinogen risk values are less than

1 OE-06.
Attain a total excess cancer risk of The total excess cancer risk quotient
<1 X 10-5 for carcinogens. for-soil concentrations is less than

1.OE-05 at 1.8E-07.

Groundwater/River Attain single COG groundwater RESRAD modeling predicts that all
Protection - and river RAGs. groundwater and river protection
Radionuclides RAGS are attained'a

Attain National Primary Drinking RESRAD modeling predicts that all Yes
Water Regulations 4-mirem/yr groundwater and river protection
(beta/gamma) dose standard to RAGS are attained'a
target receptor/organb

Meet drinking water standards for No alpha-emitting radionuclide
alpha emitters: the more stringent CO~s were quantified above
of 15 pCi/L MCL or 1/25th of the groundwater/river protection lookup Yes
derived concentration guide for values.
DOE Order 5400.5'.
Meet total uranium standard of RESRAD modeling predicts that the
21.2 pCi/L d. maximum uranium groundwater Yes

concentration will be 2.39 pCi/L'a

Remaining Sites Verification Package for the 100-H-28: 7, 183-H Process Water Lines ES-2
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Table ES-i. Summary of Confirmatory Soil Sample Results for the
100-H-28:7, 183-H Process Water Lines. (2 Pages)

Remedial
Regulatory RmdaAcinGaseulsAction

Requirement RmdaAcinGaseulsObjectives
Attained?

Groundwater/River Attain individual nonradionuclide Four nonradionuclide COPCs (total
Protection - groundwater and river cleanup chromium, lead, benzo(a)pyrene,
Nonradionuclides requirements. and benzo(k)fluoranthene) were

quantitated in soil above the
groundwater and/or river soil RAGs.
However, based on RESRAD
modeling discussed in Appendix C Yes
of the RDR/RAWP (DOE-RL
2009b) and the constituent with the
lowest Kd value (30 mL/g for lead) it
is predicted that these COPCs will
not reach groundwater (or the river)
within 1,000 years e

aRESRAD modeling evaluation of radionuclide dose and radionuclide groundwater and drinking water protection is

documented in the 1 00-H-28: 7 RESRAD Calculation Brief (Appendix C).
b "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141).

CRadiation Protection of the Public and Environment (DOE Order 5400.5).
d Based on the isotopic distribution of uranium in the 100 Area, the 30 gg/L MCL corresponds to 21.2 pCi/L.

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

eTotal chromium, lead, benzo(a)pyrene, and benzo(k)fluoranthene results from soil samples exceed groundwater and/or

river protection RAGs. Based on RESRAD modeling discussed in Appendix C of the RDR'RAWP (DOE-RL 2009b)
and evaluation of the constituent with the lowest Kd value (lead at Kd =30 mL/g), none of these constituents are
predicted to migrate more than 2.2 mn (7 ft) vertically in 1,000 years. The vadose zone underlying the waste site is
approximately 9.5 mn (31 ft) thick. Therefore, residual concentrations of these constituents are predicted to be
protective of groundwater and the Columbia River.

COC = contaminant of concern RAG =remedial action goal
COPC = contaminant of potential concern RDR/RAWP = Remedial Design Report/Remedial Action Work Plan
DOE = U.S. Department of Energy for the 100 Area

Kd = distribution coefficient RESRAD =RESidual RADioactivity (dose assessment model)
MCL = maximum contaminant level

is presented in Appendix A. The U.S. Environmnental Protection Agency ecological soil
screening levels were exceeded for antimony, lead, manganese, vanadium, and zinc. Ecological
screening levels from Washington Administrative Code 173-340 were exceeded for boron and
vanadium. Because concentrations of antimony, manganese, vanadium, and zinc are below
Hanford Site (DOE-RL 2001) or Washington State (Ecology 1994) 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.
Exceeding screening values is intended to trigger additional evaluation and does not necessarily
indicate the existence of 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 the Columbia River corridor portion of the Hanford Site.

Remaining Sites Verification Package for the I 00-H-28: 7, 183-H Process Water Lines ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-H-28:7, 183-H PROCESS WATER LINES

STATEMENT OF PROTECTIVENESS

The Il00-H-28:7 subsite evaluation and supporting documentation demonstrate that the pipeline
subsite meets the remedial action objectives 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-i, 100-B C-2, 100-DR-i, iOO-DR-2, 100-FR-i, 100-FR -2, 100-HR-i, 100-HR-2,
100-KR-i, 100-KR -2 , iOO-IU-2, iOO-JU-6, and 200-C W-3 Operable Units, Hanford Site, Benton
County, Washington (Remaining Sites ROD) (EPA 1999). These results show that residual soil
concentrations support future land uses that can be represented (or bounded) by a
rural-residential scenario. The results also demonstrate that residual contaminant concentrations
support unrestricted future use of shallow-zone soil (i.e., surface to 4.6 m [15 ft]), and
contaminant levels remaining in the soil are protective of groundwater and the Columbia River.
The 1 00-H-28:7 subsite did not extend into the deep zone. Institutional controls to prevent
uncontrolled drilling or excavation into the deep zone of the site are not required.

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
of ecological risk screening levels to the 1 00-H-28 :7 subsite contaminants of concern,
contaminants of potential concern, and other constituents that exceed ecological screening levels
is presented in Appendix A. The U.S. Environmental Protection Agency ecological soil
screening levels were exceeded for antimony, lead, manganese, vanadium, and zinc. Ecological
screening levels from Washington Administrative Code 173-340 were exceeded for boron and
vanadium. Because concentrations of antimony, manganese, vanadium, and zinc are below
Hanford Site (DOE-RL 2001) or Washington State (Ecology 1994) 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.
Exceeding screening values is intended to trigger additional evaluation and does not necessarily
indicate the existence of 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 the Columbia River corridor portion of the Hanford Site.

GENERAL SITE INFORMATION AND BACKGROUND

The primary operational period of the 1 00-H-28:7 pipelines coincides with the operation of the
105-H Reactor and its support facilities, from 1949 to 1965. The pipelines were designed to
supply water treated at the 183-H Filter Plant to 1 00-H Area facilities, including the 184-H
Boiler House, 190-H Pumphouse, 105-H Reactor Building, and the elevated water tanks adjacent
to the 105-H Reactor Building.

The 183-H Filter Plant was used for the physical and chemical treatment of river water. Treated
water was used in reactor cooling and other 1 00-H Area operations. Chemical treatment at the

Remaining Sites Verification Package for the I100-H-28: 7, 183-H Process Water Lines
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183-H Filter Plant included pH modification (with sulfuric acid), chlorination for algae control,
and the addition of coagulants (primarily alum prepared at the facility by reacting bauxite with
sulfuric acid) and a commercial organic polymer flocculation/filtration aid (DOE-RL 1992).

These 100-H-28:7 pipelines are located between the former 183-H Filter Plant Pumphouse and
the 182-H Reservoir, 184-H Boiler House, 190-H Pumphouse, and 105-H Reactor facilities
(Figure 1). The 100-H-28:7 pipelines are approximately 1.8 to 3 m (6 to 10 ft) below existing
grade. These steel pipelines consist of 0. 15-in (6-in.), 0.20-mn (8-in.), 0.25-in (1 0-in.),
0. 61 m (24-in.), 0. 76-rn (3 0-in.), and 0. 91-rn (3 6-in.) pipes. These pipelines were used to transfer
treated water from the 183-H Filter Plant Pumphouse to the 182-H Reservoir Pumphouse,
184-H Boiler House, 190-H Pumphouse, and 105-H Reactor facilities (including the
187-H Emergency Cooling Water Tanks).

The 183-H Filter Plant was used for the physical and chemical treatment of river water for use in
reactor cooling and other 1 00-H Area operations. In 1973, portions of the former flocculation
and settling basins were converted to solar evaporation basins to be used to reduce the volume of
chemical and mixed wastes from 300 Area fuel fabrication facilities. These basins
(1 16-H-6 Solar Evaporation Basins) were used until 1988, but were not associated with any of
the 1 00-H-28:7 pipelines. The majority of the facility, except the clearwells and converted
settling basins, was demolished and backfilled to grade in 1974 (WHC 1991).

CONFIRMATORY SAMPLING DESIGN

Contaminants of Potential Concern

Contaminants of potential concern (COPCs) identified in the 100 Area Remedial Action
Sampling and Analysis Plan (SAP) (DOE-RL 2009a) for the 1 00-H-2 8 waste site include
cobalt-60, cesium- 13 7, europium- 152, europium- 154, strontium-90, lead, hexavalent chromium,
and metals, where "metals" is taken to mean any remaining Resource Conservation and
Recovery Act of 19 76 (RCRA)-listed metals not already included (arsenic, barium, cadmium,
total chromium, mercury, selenium, and silver). For strontium-90, isotope specific analysis was
required only for samples in which gross beta activity above background was detected
(WCH, 2007). Additional COPCs for the 100-H-28:7 pipeline subsite were identified based on
historical information and possible use of the pipelines.

Radionuclides were identified as COPCs for the I 00-H-28:7 pipelines due to possible crossover
of contamination from the process sewers at the 105-H Reactor Building and possible intake of
radionuclide-contaminated effluents from upstream reactor areas. Due to the potential presence
of rubber gaskets within the 183-H Filter Plant, polychlorinated biphenyls (PCBs) were included
as COPCs. Lead, metals, and hexavalent chromium were identified as COPCs for the
1 00-H-28 :7 subsite due to potential addition of these chemicals at the water treatment facilities
that may have been discharged to the subject process sewers. Although not considered COPCs,
analysis for additional metals (antimony, beryllium, boron, cobalt, copper, manganese,
molybdenum, nickel, vanadium, and zinc) and anions were identified. Kinetic phosphorescence

Remaining Sites Verification Package for the IJ00-H-28: 7, 183-H Process Water Lines 2
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Figure 1. 100-11-28:7 Subsite Pipeline Location Map.
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analysis (KPA) for uranium was also performed. Suspect asbestos-containing materials (ACM)
(mastic on pipelines) were identified during field sampling and were subsequently sampled and
analyzed. No other anomalous debris or media were identified or sampled during confirmatory
sampling activities of the 1 00-H-2 8:7 pipelines.

Analysis for anions was identified in the work instruction, but was inadvertently excluded from
requested analyses for several samples. However, anions are not considered site COPCs and this
omission does not significantly impact the data set. The omission is discussed further in the data
quality assessment (DQA).

Confirmatory Sampling

The 1 00-H-28 :7 pipelines were all pressurized pipelines without known sediment accumulation
points. The Work Instruction for Confirmatory Sampling of the IJ00-H-28: 7, 183-H Process
Water Lines (WCH 2007) designated three locations for the collection of confirmatory samples
(Figure 2). Samples identified in the work instruction included soil beneath the pipelines,
sediment or scale within the pipelines, and any potentially hazardous materials encountered
during sampling. A summary of samples collected at the 1 00-H-28:7 subsite is presented in
Table 1.

Excavation and sampling of the I100-H-28:7 pipelines occurred between September 2008 and
March 2009 (WCH 2008a, 2009). In accordance with the I100-H-28:7 work instruction
(WCH 2007), the subject pipeline(s) were located at each of the prescribed test pits and cut open
to obtain a sample, of available pipe scale/rust. A soil sample from beneath each pipe was also
collected.

At test pit 1, two 25-cm. (IlO-in.)-diameter pipelines were excavated (Figure 3). Both of the
100-H-28:7 pipelines at test pit 1 contained a significant volume of water. Water within each
pipe, as well as the soil underlying each pipe, were sampled on September 30 and October 1,
2008 (Table 2). The water contained slightly elevated concentrations of lead and manganese, but
at levels which would allow this water to be used for dust suppression. With concurrence from
the Washington State Department of Ecology, the water was removed from the pipeline and used
for dust suppression.

After the water was removed from the pipes, a second sampling of the pipe material at test pit I
occurred on March 19, 2009. Limited scale material was available for collection; therefore, scale
from the north and south pipe sections was collected and combined into a single sample. Due to
low mass, only gross alpha, gross beta, gamma energy, and total uranium analyses were able to
be performed on this scale sample.

Remaining Sites Verification Package for the 100-H-28: 7, 183-H Process Water Lines 4



Attachment to Waste Site Reclassification Form 2009-030 Draft A

Figure 2. Confirmatory Sampling Pits for the 100-H-28:7 Pipelines.
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Table 1. Confirmatory Sample Summary for the 100-11-28:7 Subsite.

Sape Sample Sample WSP
Loain Sample Media Sampler Collection Coordinate Sample Analysis

Loctio Nuber Date Locations

Pipe scale 31 8KV3 3/19/2009 GEA, gross alpha, gross beta, KPA a
J18KW4 3/19/2009 Hexavalent chromium

TetptI Soluerpe J17HJ1 10/1/2008 N 157764 ICP metals, mercury, GEA, gross
soiutendpieE570 alpha, gross beta, KPA, PCB,
noile pie J 17HJ2 10/1/200 8 hexavalent chromium

Soil under ICP metals, mercury, GEA, gross
30-in.-diameter J17HJ5 10/13/2008 alpha, gross beta, KPA, PCB, anions,

pipe hexavalent chromium b

Tet 2 30-in.-diameter J I7HK8 10/15/2008 N 152709, alpha grsmetal , PAr, PCB gos
Tetpit 2 pipe scale E 577886' lhgosbtKA C

31 7HL3 10/15/2008 Hexavalent chromium
Mastic on

30-in.-diameter J17FP8 10/1/2008 Asbestos
pipe

ICP metals, mercury, GEA, gross
Soil under pipe 31 8KVO 3/23/2009 alpha, gross beta, KiPA, PCB,

Test pit 3 N 152563, hexavalent chromium'C

JI8KV5 3/23/2009 E 577853 ICP metals, mercury, GEA, gross
Pipe scale alpha, gross beta, KPA, PCB

31 8KW5 3/23/2 009 Hexavalent chromium

NA Equipment J 17HJ3 10/13/2008 NA ICP metals and mercury
_____ blank I_ __ I___ ______________

a Due to limited sample mass, not all analyses were performed on pipe scale sample J I 8KV3.
b Additional analyses (Ni-63, Sr-90, Tc-99, isotopic uranium, and isotopic plutonium) were requested for this sample due to

an elevated gross alpha result. Results of these analyses are included with the sample data in Appendix B.
Analyses for polycyclic aromatic hydrocarbons were inadvertently requested for this sample. Results of this analysis are
included with the sample data in Appendix B.

GEA = gamma energy analysis NA = not available
ICP = inductively coupled plasma PCB = polychlorinated biphenyl
KPA = kinetic phosphorescence analysis WSP = Washington State Plane

Remaining Sites Verification Package for the I100-H1-28:7, 183-H Process Water Lines 6
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Figure 4. 100-H-28:7 Test Pit 2 View to the South.

Figure 5. Rust and Scale in the 76-cm (30-in.)
Pipeline at 100-H-28:7 Test Pit 2.

Remaining Sites Verification Package for the I100-H-28: 7, 183-H Process Water Lines 8
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Figure 3. 100-H1-28:7 Pipelines Exposed at Test Pit 1.

Table 2. Water Samples Collected from 100-H1-28:7 Test Pit 1 Pipelines.

S pe Sample WSP
Sample Media Sampl Collection Coordinate Sample Analysis

Number Date Locations

Liquid in southern JIi 7JX8 9/30/2008 ICP metals, mercury, GEA, gross alpha,
pipe gross beta, KPA, PAH, pesticides

pJp I1 7JY2 9/30/2008 N 152768, Hexavalent chromium

Liqid n nrthrn J I7JX 101/208 E 577604 ICP metals, mercury, GEA, gross alpha,
L iquipoern J7X 0120 gross beta, KPA

pipe II7K37 10/1/2008 _______Hexavalent chromium

GEA = gamma energy analysis
ICP =inductively coupled plasma
KPA = inetic phosphorescence analysis
PAH =polycyclic aromatic hydrocarbons
WSP = Washington State Plane

Test pit 2 excavation began September 3, 2008 and two pipes were located at approximately
2.1 to 2.4 m (7 to 8 ft) below ground surface (bgs) (Figure 4). The west pipe was 61 cm (24 in.)
in diameter and the east pipe was 76 cm (30 in.) in diameter. The 61 cm (24 in.) diameter pipe
was an unknown pipeline not related to the I100-H-28:7 pipelines and has since been included as
part of 100-H-35, 100-H Service Water Pipelines. Scale inside the 100-H-28:7 pipe (Figure 5) at
test pit 2 and the underlying soil were sampled on October 13 and 15, 2008. Additionally, a
sample of suspect ACM from each pipe was sampled on October 1, 2008.

Remaining Sites Verification Package for the 100-H-28: 7, 183-H Process Water Lines 7
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During excavation at test pit 3 on March 23, 2009, a french drain was discovered. Samples were
taken both within and below the structure. This french drain is not related to the Il00-H-28:7
pipelines and has since been included as part of the 1 00-H-49: 1, 184-H Boiler House and 1717-H
Hot Shop French Drains subsite. The 1 00-H-28:7 test pit 3 pipeline was also excavated and
scale from inside the pipe and the soil underlying the pipe was sampled on March 23, 2009. The
pipe contained no water and the scale inside had a similar appearance to that seen in the test pit 2
pipe.

A section of the Il00-H-2 8:7 pipeline was removed near the location of Il00-H-2 8:7 test pit 2 to
facilitate confirmatory sampling of the 1 00-H-28:2 pipeline at test pit 1. The 1 00-H-28:2
pipeline is located approximately 9 m (30 ft) bgs at test pit 1. The Il00-H-28:7 pipeline runs
parallel to the 1 00-H-28 :2 pipeline at this location, but it is significantly shallower at
approximately 2 m (6 ft) bgs. Therefore, a section of the Il00-H-2 8:7 pipeline was cut and
removed at the 100-H-28:2 test pit 1 location. The ends of the 100-H-28:7 pipe were wrapped in
plastic after its removal. Field screening of the section of I 00-H-28 :7 pipeline was initially
within the acceptable range for radiological activity. However, after moisture in the pipeline
dried, a second field screen of this section of pipe identified radiological activity above
background. It is believed that water within the pipe shielded this radiological activity from the
initial field screening. The section of the I 00-H-2 8:7 pipeline was placed back into the
excavation and backfllled with concurrence from the Washington State Department of Ecology
(WCH 2008b). The entire 1 00-H-28:2 pipeline subsite has been recommended for remediation.
The Il00-H-28:7 pipe section that was reburied shall be removed and disposed as part of the
1 00-H-28:2 remediation.

CONFIRMATORY SAMPLE RESULTS

Confirmatory sampling data for the 1 00-H-28:7 waste subsite is presented in Appendix B. The
laboratory-reported confirmatory data results for all samples and constituents associated with the
1 00-H-2 8:7 subsite are stored in the Environental Restoration (ENRE) proj ect-specific
database prior to archival in the Hanford Environmental Information System (HEIS) and are
presented as Appendix B of this document.

Calculated cleanup levels are not presented in the Cleanup Levels and Risk Calculations
Database (Ecology 2009) under Washington Administrative Code (WAC) 173-340-740(3) for
aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these
constituents are not considered site contaminants of concern (COCs)/COPCs. Potassium-40,
radium-226, radium-228, thorium-228, thorium-232, and uranium-233/234 may have been
detected in samples collected at the site, but are not considered within the calculations or
following tables. These isotopes are excluded from consideration as COCs/COPCs because they
are unrelated to the operational history of the Hanford 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 Radioactive Analytes
(DOE-RL 1996).
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The results from soil samples obtained beneath the pipelines at three test pits show levels of
chromium (total), lead, benzo(a)pyrene, and benzo(k)fluoranthene exceeding groundwater and/or
river protection RAGs. Samples of rust/scale collected from inside the pipelines showed
concentrations of cesium- 13 7, uranium-23 8, arsenic, cobalt, and benzo(a)pyrene above the direct
exposure RAGs for soil. Additional metals (antimony, cadmium, chromium, copper, lead,
manganese, mercury, molybdenum, nickel silver, and zinc) were quantified in pipe scale at levels
above groundwater and/or river protection RAGs for soil. Cobalt-60 and europium- 152 were
detected in the scale samples below the individual radionuclide lookup values. Comparison of
the maximum results for the pipeline contents (i.e., rust/scale) and the underlying soil to the
cleanup criteria is provided in Table 3. Results of suspect asbestos containing material samples
collected from the pipes at test pit 2 did not identify any ACM.

The samples with constituents quantified above direct exposure RAGs originated from inside the
pipelines at test pits 2 and 3 and represent a limited volume (mass) of rusty pipe scale (Table 4).
A site-specific RESidual RADioactivity (RESRAD) evaluation of the predicted direct exposure
dose due to all detected radionuclides in the pipe scale (cesium- 13 7, uranium-23 8, cobalt-60, and
europium-i152) finds the maximum dose to be 2.65 mrem/yr, which is less than the 15 mrem/yr
above background dose limitation (Appendix C). This RESRAD evaluation also predicts that
there will be no impact to groundwater or the river from cesium- 13 7, cobalt-60, and
europium-i 52 in the pipe scale within 1,000 years. Uranium-238 is predicted to reach
groundwater and peak at year 270 with a maximum activity of 2.39 pCi/L. This peak activity is
well below the RAG of2i1.2 pCi/L (BHI 2001). Further restriction to the mobility of the
radionuclides, resulting from encasement inside of a steel pipe, was not accounted for in the
RESRAD evaluation, making this a conservative evaluation.

The soil sample collected underneath test pit 2 (J I 7HJ5) had a gross alpha analysis of 18.2 pCi/g.
Therefore, the sample was further evaluated by analysis of nickel-63, strontium-89/90,
technetium-99, isotopic plutonium, and isotopic uranium. Constituents in all additional analyses
were not detected, except for uranium-233/234 and uranium-235 which were detected at levels
below background.

The results of soil samples collected below the pipelines indicate that although multiple metals
were detected above the groundwater and river protection RAGs or (in the case of arsenic and
cobalt) direct exposure RAGs in the pipeline rust/s 'cale, these constituents have no pathway to
migrate from the pipeline into the underlying soil. Of the elevated constituents in the pipe scale,
only chromium, lead, benzo(a)pyrene, and benzo(k)fluoranthene were quantified above RAGs in
soil samples. Although arsenic, cobalt, and benzo(a)pyrene concentrations present in rust/scale
inside the pipeline exceed the direct exposure RAGs for soil, these constituents are contained
within pipelines. Therefore, credible pathways do not exist for these constituents to affect
human health or the environment.

Water samples were collected from the liquid in both pipelines exposed in test pit I (Table 2).
The laboratory results of these samples were evaluated against the drinking water maximum
contaminant levels (MCLs). Levels of lead and manganese were slightly greater than MCLs.
The minimum detectable activity for uranium by gamma energy analysis was higher than the
MCL for uranium; however, since no other isotopes were detected in the water, it is believed that
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Table 3. Comparison of Maximum Values to Remedial Action Goals
for the 100-H-28:7 Subsite. (2 Pages)

maximum Generic Site Lookup Values (pCi/g) Does the Do the
maximum Results

Cotmiat Rust/Scale Result Ps
CnaiatResult Soil Result Shallow Groundwater River Exceed Ps

(Pci/g) (Pci/g) Zone Protection Protection RAGs? MoSRdeg

Cesium-137 12.3 ND 6.2 1,465 2,930 Yes Yes b

Cobalt-60 0.027 ND 1.4 13,900 27,800 No -

Europium-i 52 0.154 ND 3.3 --.c - No -

Uranium 233/234 ND 0.758 (<BG) 1.1 1.1 1.1 No -

Uranium-238 3.58 0.494 (<BG) 1.1 1.1 1.1 Yes Yes b

Soil Cleanup Levels'a (mg/kg) Does the Does the
maiu maximum Maximum Maximum

Cnaiat Rust/Scale SolRsl iet Gonwtr RvrResult Result
C taiatResult Soil g ResultsDre Gronter Prtier Exceed Pass

((mg/kg) m/) Exoue Poeto Precin Lookup RESRAD
_______________ __________Values? Modeling?

Antimony 15.0 0.75 (<cBG) 32 5"d 5"d Yes Yes

Arsenic 58.6 6.0 (<BG) 20"2d 0 Yes Yese
Barium 62 86.3 (<BG) 5,600 200 400 No -

Beryllium 0.61 0.77 (<BG) 10.4~' 1.51 d 1.51d No -

Boron 9 4.5 1.4 7,200 320 -- No -

Cadmium 4.6 0.05 (<BG) 13.9 '0.81' 0.81"d Yes Yes'

Chromium (total) 374 20.9 80,000 18.5"d 18.5d Yes Yes e h

Chromium VI' 1.97 ND 2.1' 4.8 2 No -

Cobalt 75.4 7.1 (<BG) 24 15.7"d -- Yes Yese

Copper 811 15.3 (<BG) 2,960 59.2 22.0' Yes Yes e

Lead 26.7 13.8 353 10.2"d 10.2"d Yes Yese"h

Manganese 1380 309 (<BG) 3,760 512 d512"d Yes Yese

Mercury 7.3 0.0 14 (<BG) 24 0.33"d 0.33"d Yes Yes

Molybdenum 1 30.6 0.36 400 8 -- Yes Yes

Nickel 305 18.6 (<BG) 1,600 19.1"d 27.4 Yes Yes e

Silver 2.8 ND 400 8 0.73 d Yes Yes'e

Uranium 3.05 1.28 (<BG) 240 3.21 3.21 No -

Vanadium 42 40.3 (<BG) 560 85.1 d-- No -

Zinc 267 48.0 (<BG) 24,000 480 67.8"d Yes Yes e

Chloride 90 ND NA 25,000 NA No -

Fluoride 12 ND 4,800 96 400 No -

Nitrite (as nitrogen) 0.45 ND 8,000 100 200 No -

Sulfate 680 5.5 (<BG) -- 25,000 -- No -

Acenaphthene 0.049 ND 24,000 240 1,920 No -

Benzo(a)pyrene 0.21 0.020 0.137 0.015i 0.015' Yes Yes eh

Benzo(b)fluoranthene ND 0.0075 1.37 0.015' 0.015' No -

Benzo(g,h,i)perylene J 0.044 ND 2,400 48 192 No -

Benzo(k)fluoranthene 0.099 0.027 1.37 0.015' 0.015' Yes Y es e

Chrysene ND 0.0063 13.7 0.12 0.1' No -

Fluoranthene ND 0.048 3,200 64 18.0 No -
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Table 3. Comparison of Maximum Values to Remedial Action Goals
for the 100-H-28:7 Subsite. (2 Pages)

Soil Cleanup Levels (mg/kg) Does the Does the
MxmMaximum Maximum Maximum

Cnaiat Rust/Scale SolRsl iet Gonwtr RvrResult Result
CnaiatResult Soil g ResultsDre Gronter Prtier Exceed Pass

(mg/kg) mg ) Exoue Poeto Prtcin Lookup RESRAD
Values? Modeling?

Fluorene 0.0 12 ND 3,200 64 260 No -

Indeno(l,2,3-cd)pyrene 0.11 0.017 1.37 0.33' 0.331 No -

Naphthalene 0.031 ND 1,600 16.0 988 No -

Phenantbrene ~ 0.21 0.038 24,000 240 1,920 1 No -

Pyrene 0.097 0.051 2,400 48 192 No -

aLookup values and remedial action goals (RAGs) obtained from the RDR!RAWPT (DOE-RL 2009a) or calculated per WAG 173-340-720,
WAG 173-340-730, and WAG 173-340-740, Method B (Ecology 1996), unless otherwise noted.

b Cesium- 137 and uranium-238 are present in residual pipeline rust! scale at concentrations exceeding direct exposure RAGs. A site-specific
RESRAD evaluation (Appendix C) of the detected radiological results showed that the predicted radiological dose due to the concentrations in
the pipes are less than the 15 mrem/yr above background RAG and are, therefore, protective of human health and the environment. No
radionuclides were detected in the soil underlying the pipelines at concentrations exceeding RAGs.

cNo value; because the Kd value for this contaminant is 200 mL/g, RESRAD modeling discussed in Appendix C of the RDR/RAWP
(DOE-RL 2009) 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 per WAG 1 73-340-700(4)(d) (Ecology 1996). The arsenic
cleanup level of 20 mg/kg has been agreed to by the Tni-Party Agreement Project Managers.

eMultiple contaminants are present in residual pipeline rust/scale at concentrations exceeding groundwater and river protection soil RAGs.
Arsenic, cobalt, and benzo(a)pyrene in the pipeline rust/scale exceed direct exposure soil RAGs. Many of the metals are inherently part of the
corrosion byproduct of the piping material or deposits associated with constituents occurring naturally in the incoming water. For all rust/scale
results, both metal and organic constituents are contained inside of the pipeline and credible pathways do not exist to affect human health and
the environment. Therefore, concentrations of all constituents in the pipeline are predicted to be protective of human health and the
environment.

f Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAG 1 73-340-750[31 [Ecologyl 996]) using an airborne
particulate mass-loading rate of 0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]).

gNo Hanford Site-specific background or Washington State background available.
h Total chromium, lead, benzo(a)pyrene, and benzo(k)fiuoranthene results from soil samples exceed groundwater and/or river protection RAGs.

Based on RESRAD modeling discussed in Appendix C of the RDR/RAWPT (DOE-RI 2009) and evaluation of the constituent with the lowest Kd
value (lead at Kd = 30 mL~g), none of these constituents are predicted to migrate more than 2.2 m (7 ft) vertically in 1,000 years. The vadose
zone underlying the waste site is approximately 9.5 m (31 ft) thick. Therefore, residual concentrations of these constituents are predicted to be
protective of groundwater and the Columbia River.
Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAG 173-340-707(2) (Ecology 1996). The cited RDLs are based
on analytical method numbers 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.
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene
Contaminant: phenanthrene; surrogate: anthracene.

-- = not applicable RDL required detection limit
BG = background (obtained from DOE-RI [ 1996] and RDRJRAWP =Remedial Design Report/Remedial Action Work Plan for the 100

DOE-RI [2001]J, unless otherwise noted) Area
Kd = distribution coefficient RESRAD = RESidual RADioactivity (dose assessment model)

ND = not detected WAG = Washington Administrative Code
RAG = remedial action goal
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Table 4. 100-H-28:7 Pipe Scale Samples Exceeding Direct Exposure RAGs.

Analyte Test Pit 2 Pipe Scale, Test Pit 3 Pipe Scale, Direct Exposure Unit
J17HK8 J18KV5 RAG

Cesium-137 12.3 10.9 6.2 pCi/g
Uranium-238 3.58 NA 1.1 pCilg
Arsenic 58.6 51 20 mg/kg

Cobalt 75.4 20a 24 mg/kg
Benzo(a)pyrene 0.21 NA 0.137 mg/kg

a Result does not exceed direct exposure but is included for comparison purposes.
NA = not analyzed
RAG = remedial action goal

uranium as an isolated radionuclide is not present as a contaminant. Additionally, KPA analysis
did not detect total uranium above the MCL in the water samples. The water was removed from
the pipeline and used for dust suppression with concurrence from the Washington State
Department of Ecology. The results of these samples are presented in Appendix B. A
comparison of maximum values from these samples to groundwater criteria and MCLs is
presented in Table 5.

Table 5. Comparison of Maximum Values of Water Samples to Groundwater
Criteria and MCLs for the Liquid Found in Test Pit 1 (J17JX8, J17JX9).

Maximum _______Groundwater Action Levels (ugIL)
COPC Water Result MehdB Primary Secondary State

(ugfL) MehdB MCL MCL MCL/SMCL

Barium 108 3,200 2,000 -- 2,000

Boron 49.5 3,200 -- ----

Chromium (total) 2.0 24,000 100 -- 100

Copper 115 640 1,300c 1,000 1,300c

Lead 104 -- 15.Oc -- 15.0c

Lithium 0.90 32 - --

Magnesium 378 2,240 ---- --

Manganese 174 752 -- 50 50

Mercury _ 0.15 4.80 2.0 -- 2.0

Nickel 9.3 320 -- -- 100

Uranium 2.55 48 30 -- -

Vanadium 1.8 112 -- -- --

Zinc 113 4,800 -- 5,000 5,000

Nitrate (as 0.08 25,600 10,000 -- 10,000
Nitrogen) I________ ______________________ _______

a Value reflects the primary drinking water standard action level.
-- = no criteria available
COPC = contaminant of potential concern
MCL = maximum contaminant level
SMCL = secondary maximum contaminant level
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Data Evaluation

Evaluation of the results provided in Table 3 from the confirmatory sampling event indicate that
residual contamination concentrations associated with the 1 00-H-28 :7 pipelines meet the
applicable RAOs. Cesium-l 37, uranium-238, arsenic, cobalt, and benzo(a)pyrene were
identified in pipeline scale and rust at values exceeding direct exposure RAGs for soil.
Uranium-238, antimony, arsenic, cadmium, chromium, cobalt, copper, lead, manganese,
mercury, molybdenum, nickel, silver, zinc, benzo(a)pyrene, and benzo(k)fluoranthene were
quantified in pipe scale at levels above groundwater and/or river protection RAGs for soil.
Cobalt-60 and europium- 152 were detected in pipe scale at levels below soil cleanup criteria.

Confirmatory sampling of the soil underlying these pipelines determined that constituents inside
the pipeline have not had an impact on the underlying soil. Of the constituents with elevated
results in the pipe scale, only chromium, lead, benzo(a)pyrene, and benzo(k)fluoranthene were
quantified above groundwater and/or Columbia River protection RAGs in soil samples.
Radionuclides above background levels were not detected in soil samples. Soil concentrations of
chromium, (20.9 mg/kg), lead (13.8 mg/kg), benzo(a)pyrene (0.020 mg/kg), and
benzo(k)fluoranthene (0.027 mg/kg) are predicted to be protective of groundwater and the
Columbia River through RESRAD modeling. The RESRAD model was run using various
distribution coefficient (Kd) values and unsaturated/uncontaminated vadose zone thicknesses to
determine minimum Kd values necessary such that h contaminant will not migrate through the
soil column to groundwater in 1,000 years (Appendix C of the RDR/RAWP [DOE/RL-2009b]).
Of the four contaminants that exceed groundwater and/or river protection RAGs, lead has the
lowest distribution coefficient at 30 mL/g. The RESRAD model shows that contaminants with a
Kd of 30 mL/g will not migrate more than 2.2 m (7 ft) vertically in 1,000 years. The vadose zone
thickness beneath the 1 00-H-28:7 subsite is approximately 9.5 m (31 ft) thick; therefore, none of
the residual contaminants are predicted to migrate from the waste site to groundwater in 1,000
years.

The result of gross alpha analysis of the soil sample collected underneath the pipeline at test pit 2
(JlI7HJ5) was 18.2 pCi/g. Therefore the sample was further evaluated by analysis of nickel-63,
strontium-89/90, technetium-99, isotopic plutonium, and isotopic uranium. Of these additional
analytes, only uranium-233/234 and uranium-235 were detected. The detections of
uranium-233/234 and uranium-235 were at concentrations below background levels. Gross beta
results from all samples were below background (28 pCi/g) or not detected. Therefore, gross
beta results did not trigger subsequent analysis for strontium- 89/90.

The analytical results of soil samples collected from below the pipelines indicate that although
multiple metals were detected above the groundwater and river protection RAGs or (in the case
of arsenic and cobalt) direct exposure RAGS in the pipeline rust/scale, these constituents have
not migrated and are not predicted to migrate from the pipeline into the underlying soil. Of the
elevated constituents in the pipe scale, only chromium, lead, benzo(a)pyrene, and
benzo(k)fiuoranthene were quantified above RAGs in soil samples. Although arsenic, cobalt,
and benzo(a)pyrene concentrations present in rust/scale inside the pipeline exceed the direct
exposure RAGs for soil, these constituents are contained within pipelines and credible pathways
do not exist for these constituents to affect human health or the environment.
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Assessment of the risk requirements for the I100-H-28:7 subsite is determined by calculation of
the hazard quotient and carcinogenic (excess cancer) risk values for nonradionuclides. These
calculations are located in Appendix C. The 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 1 0-6, and a cumulative excess carcinogenic risk of less than
1 X 10-5 . These risk values were conservatively calculated using the maximum analytical values
(Appendix B) from the soil samples collected at the 1 00-H-28:7 subsite.

Risk values are not calculated for constituents that were not detected or were detected at
concentrations below Hanford Site or Washington State background values. The calculations
indicate that all individual hazard quotients for noncarcinogenic constituents are less than 1.0.
The cumulative hazard quotient for the 1 00-H-28:7 subsite is 1.4 x 10 All individual
cumulative carcinogenic risk values are less than 1 x 1 0-6. The cumulative carcinogenic risk
value is 1.8 x 10-7 . Therefore, nonradionuclide risk requirements are met.

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

An additional calculation of the hazard quotient and carcinogenic (excess cancer) risk values for
the potential impact to groundwater was performed for nonradionuclides. The comparisons for
the groundwater pathway 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 Ilx 10-6,
and a cumulative excess carcinogenic risk of less than 1 X 10-5. Risk values were not calculated
for constituents that were not detected, were detected at concentrations below Hanford Site
background values, or were not predicted to reach groundwater in 1,000 years according to fate
and transport modeling. One individual constituent (boron) in soil met the criteria for calculation
of a protection of groundwater hazard quotient for noncarcinogenic constituents. The maximum
value of 1.40 mg/kg for boron was divided by the noncarcinogenic RAG value of 320 mg/kg to
obtain the result of 4.4 x 10- . Therefore, the cumulative hazard quotient for the 1 00-H-28:7
subsite is less than 1.0. No carcinogenic constituents from groundwater met the criteria for
evaluation at the 1 00-H-28:7 subsite; therefore, no calculations of excess carcinogenic risk were
performed. Nonradionuclide risk requirements related to groundwater are met.

DATA QUALITY ASSESSMENT

A DQA was performed to compare the confirmatory sampling approach and analytical data with
the sampling and data requirements specified in the confirmatory sampling work instruction
(WCH 2007). The DQA for the 100-H-28:7 subsite established that the data are of the right
type, quality, and quantity to support site verification decisions within specified error tolerances.
The data set was found to be acceptable for decision-making purposes. The evaluation verified
that the sample design was sufficient for the purpose of clean site verification. The confirmatory
sample analytical data are stored in the ENRE project-specific database for data evaluation prior
to its archival in HEIS and are summarized in Appendix C. The detailed DQA is presented in
Appendix D.
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SUMMARY FOR NO ACTION

The 1 00-H-28:7 subsite has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999) and the RDR/RAWPT (DOE-RL 2009b). Confirmatory sampling was performed,
and the analytical results indicate that the residual concentrations of COCs/COPCs at this site
meet the RA~s for direct exposure, groundwater protection, and river protection. Multiple
analytes were identified in the pipelines' interior rust, scale, and concrete linings at
concentrations exceeding soil RAGs. However, these analytes are contained inside of the
pipelines and do not present a creditable risk to human health or the environment. Further-more,
metals and other inorganic constituents are at concentrations consistent with sediments and
deposits commonly found in public water distribution pipelines (EPA 2006). Radionuclide
COPCs were not detected in soil samples above background levels and those detected in scale
inside of the pipelines are shown to meet the RAOs using a site-specific RESRAD evaluation
(Appendix C). Furthermore, it is predicted that constituents in soil will not reach groundwater
(and thus the Columbia River) within 1,000 years based on RESRAD modeling discussed in
Appendix C of the RDR/RAWPT (DOE-RL 2009b). These results also indicate that residual
concentrations will support future land uses that can be represented (or bounded) by a rural-
residential scenario and that residual concentrations throughout the site pose no threat to
groundwater or the Columbia River. Institutional controls to prevent uncontrolled drilling or
excavation are not required. Accordingly, a reclassification to No Action is supported for the
1 00-H-28:7 subsite.
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WDOH, 1997, Hanford Guidance for Radiological Cleanup, WDOH/320-015, Rev. 1,
Washington State Department of Health, Olympia, Washington.

WHC, 199 1, Summary of the Hanford Site Decontamination, Decommissioning, and Cleanup,
FY 1974 Through FY 1990, WHC-EP-0478, Westinghouse Hanford Company, Richland,
Washington.
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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CONFIRMATORY SAMPLING DATA
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Table B-3. 100-H-28:7 Sampling Results - Organics. (2 Pages)_ _______

J17HJI J1711J2 J17HK8 J17HJ5

Constituents TIsoil under sout TPsoil under north TP 2 east pipe scale TP2soil under east
south01/8pie1010 10/15/08pie1/30

S~~~Polvchlorinated Biphenyls _______

Aroclor- 10 16 14 U 14 14 U 14 13 U 13 14 U 14
Aroclor-1221 14 U 14 14 U 14 13 U 13 14 U 14
Aroclor-1232 14 U 14 14 U 14 13 U 13 14 U 14
Aroclor-1242 14 U 14 14 U 14 13 U 13 14 U 14
Aroclor-1248 14 U 14 14 U 14 13 U 13 14 U 14

lAroclor-1254 14 U 14 1 14 1U 14 1 13 U 13 14 U 14
lAroclor-1260 14 1U 114 114 1U 114 1 13 U 131 14 U 14

J1711J3

Consituets quipment blank
Constiuents10/13/08

Polychlorinated Biphen Is ___

Aroclor-1016 13 U 1 13
Aroclor-1221 13 U 1 13
Aroclor-1232 13 U 13
Aroclor-1242 13 U 13
Aroclor-1248 13 U 13
lAroclor-1254 1 13 U 13
lAroclor-1260 13 U 13

T J18KV5 J18KVO
ContiuetsTP 3 pipe scale TP 3 soil under pipe
Consitunts3/23/09 1 3/23/09

ig/kg I. _ I____gkg Q
PoI 'chlorinated Biphenyls

Aroclor-1016 5.3 UN*' 5.3 5.2 U -5.2

Aroclor-1221 16 U 16 16 U 16
Aroclor-1232 5.3 U 5.3 5.3 U 5.3
Arocior-1242 9.5 U 9.5 9.4 U 9.4
Aroclor-1248 5.9 U 5.9 5.8 U 5.8
Aroclor-1254 15.8 1U 15.8 5.7 U 5.7
Arocior-1260 2.8 U 12.8 12.7 U 2.7

Polycy clic Aromatic Hydrocarbons
Acenaphthene 49 1 10 10 U 10
Acenaphthylene 9.4 U 9.4 9.0 U 9.0
Anthracene 3.2 U 3.2 3.1 U 3.1
Benzo(a)anthracene 3.3 U 3.3 3.2 U 3.2
Benzo(a)pyrene 210 X 6.7 20 6.4
Benzo b fluoranthene 4.4 U 14.4 7.5 JX 4.2
Benzo(ghi)perylene 44 X 7.5 7.2 U 7.2
Benzo(k)fluoranthene 99 X 4.1 27 4.0
Chrysene 5.0 U 5.0 6.3 JX 4.9
Dibenz[a,h]anthracene I11 U 11 11 U I11
Fluoranthene 14 U 14 48 1 13
Fluorene 12 J 15.5 5.3 U 5.3
Indeno(1,2,3-cd)pyrene 110 __ 13 17 J 12
Naphthalene 31 X 13 12 U 12
Phenanthrene 210 __ 67 38 J 12
Pyrene 97 X 3 51 12
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Table B-3. 100-11-28:7 Sampling Results - Organics. (2 Pages)
J17JX8 J17JX9

Constituents TP 1 liquid in south TP 1 liquid in north
Pg9/30/08 -- p10/1/08

Polychiorinated Biphenyls ___

Aroclor-1016 0.40 U 0.40 0.41 U 0.41
Aroclor-1221 0.40 U 0.40 0.41 U 0.41
Aroclor-1232 0.40 U 0.40 0.41 U 0.41
Aroclor-1242 0.40 U 0.40 0.41 U 0.41
Aroclor-1248 0.40 U 0.40 0.41 U 0.41
Aroclor-1254 0.40 U 0.40 0.41 U 0.41
Aroclor-1260 0.40 U 0.40 0.41 U 0.41

Polycycllc Aomnatic Hyocarbons
Acenaphthene 1.0 U 1.0 1.05 U 1.05
Acenaphthylene 1.0 U 1.0 1.05 U 1.05
Anthracene 0.10 U 0.10 0.11 U 0.11
Benzo(a)anthracene 0.10 U 0.10 0.11 U 0.11
Benzo(a)pyrene 0.10 U 0.10 0.11 U 0.11
Benzo(b)fluoranthene 0.10 U 0.10 0.11 U 0.11
Benzo(ghi)perylene 0.10 U 0.10 0.11 U 0.11
Benzo(k)fluoranthene 0.10 U 0.10 0.11 U 0.11
Chrysene 0.10 U 0.10 0.11 U 0.11
Dibenzra,hlanthracene 0.10 U 0.10 0.11 U 0.11
Fluoranthene 0.15 _ 0.10 0.11 U 0.11
Fluorene 0.10 U 0.10 0.11 U 0.11
Indeno(1,2,3-cd)pyrene 0.10 U 0.10 0.11 U 0.11
Naphthalene 1.0 U -1.0 1.05 U 1.05
Phenanthrene 0.10 1 1 0.10 0.11 U 0.11
Pyrene 0.10 1U 0.10 0.11 TU 0.11

___________________________ Pesticides____

Aidrin 0.050 U 0.050 0.051 U 0.051
alpha-BUG 0.050 U 0.050 0.05 1 U 0.051
alpha-Chlordane 0.050 U 0.050 0.05 1 U 0.05 1
beta-BHC 0.050 U 0.050 0.051 U 0.05 1
delta-BUG 0.050 U 0.050 0.051 U 0.05 1
Dichlorodiphenyldichloroethane 0.050 U 0.050 0.05 1 U 0.05 1

Dichiorodiphenyldichloroethylene 0.050 U 0.050 0.051 U 0.05 1
Dichlorodiphenyltrichloroethane 0.050 U 0.050 0.05 1 U 0.05 1
Dieidrin 0.050 U 0.050 0.05 1 U 0.05 1
Endosulfanl1 0.050 U 0.050 0.051 U 0.051
Endosulfan HI 0.050 U 0.050 0.051 U 0.05 1
Endosulfan sulfate 0.050 U 0.050 0.05 1 U, 0.05 1
Endrin 0.050 U 0.050 0.051 U 0.051
Endrin aldehyde 0.050 U 0.050 0.051 U 0.051
Endrin ketone 0.050 U 0.050 0.05 1 U 0.05 1
gamma-BHC (Lindane) 0.050 U 0.050 0.05 1 U 0.05 1
garnma-Chiordane 0.050 U 0.050 0.05 1 U 0.05 1
Hleptachlor 0.050 U 0.050 0.051 U 0.051
Heptachlor epoxide 0.050 U 0.050 0.051 U 0.051
,Methoxychlor 0.050 U 0.050 0.05 1 U 0.051
Toxaphene 0.50 1U 0.50 10.51 U 0.51
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APPENDIX C

CALCULATIONS
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APPENDIX C

CALCULATIONS

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

I100-H-28: 7 Process Water Lines Direct Contact Hazard Quotient and Carcinogenic Risk
Calculation for Soil, Calculation No. 0 1 OOH-CA-VO1 113, Rev. 0.

100-H-28: 7 RESRAD Calculation Brief, Calculation No. 01 OOH-CA-VO1 10, Rev. 1.

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: 1 00-H

Discipline: Environmental Calculation No: 0100OH-CA-VO1 13

Subject: 100-H-28:7 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Computer Program: Excel Program No: Excel 2003

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 recoid.

Commnitted Calculation Z Preliminary E] Superseded 11 Voided El

0 Cover =1 I,~

Summary =3 J.oglie T. E. Queen B. L. Vedder D. F. Obenauer 1(4/
Total-/LI

SUMMARY OF REVISION

WCH-DE-01 8 (05/08/2007)

DE0l -437.03
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Washington Closure Hanfobt Inc. CALCULATION SHEET
06 Ontator! 1,J D. Skoglie I> ~ I Date: I12/20/2010 Calc. No.: I0100H-CA-V0113 IRev.: I 0

Poet10H Field Renjdation Job No: 14655 Checked: IT. E. Qeen!c Date:1/020
Subject: Il00-H-28:7 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations- Sheet No. t of 3

IPURPOSE:

2

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the Il00-H-28:7 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDRIRAWP) (DOE-RL 2009a), the following
6 criteria must be met:
7
8 1) An H-Q of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

10 3) An excess cancer risk of <1 x 10-6 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens.
12

13

14 GIVEN/REFERENCES:
15

16 1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the 100 Area,
17 DOEIRL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,
18 Richland, Washington.
19

20 2) DOE-RL, 2009b, 100 Area RemedialAction Sampling and Analysis Plan, DOEIRL-96-22, Rev. 5,
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
22
23 3) WAG 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
24

25 4) WCH, 2011, Remaining Sites Verification Package for the 1 00-H-28: 7, 183-H Process Water Lines,
26 Attachment to Waste Site Reclassification Form 2009-030, Washington Closure Hanford, Inc.,
27 Richland, Washington.
28

29

30 SOLUTION:
31

32 1) Generate an HIQ 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 <I x 10".
43
44
45
46
47

Remaining Sites Verifi cation Package for the 100-H-28: 7, 183-H Process Water Lines C-3
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Washigon Closure Hano1 Inc. CALCULATION SHEET
I Ori iator:I. D. Skoghlie I44 I Date: 112/20/20 10 1 Calc. No.: 1 0 1OOH-CAVOI 113 I Rev.: I 0

Prt: I00-H Field Reniedjation Job No: 114655 1Checked: IT. E. Queen Date: 12/20/2010
1 Subject: I I00-H-28:7 Waste Site Direct Contact Hazard Qotient and Carcinogenic Risk Calculations-c-- Sheet No. 2sof 3

1 METHODOLOGY:
2

3 The Il00-H-28:7 subsite is comprised of three test pits for confirmatory sampling. The direct contact
4 hazard quotient and carcinogenic risk calculations for the I100-H-28:7 subsite were conservatively
5 calculated for the entire waste site using the maximum soil sample results (WCH 2010). Of the
6 contaminants of potential concern (COPCs) for this site total chromium requires an HQ and risk
7 calculation because this analyte was detected above background values. Boron, molybdenum, and the
8 detected PAHs require HQ and risk calculations because these analytes were detected and a Washington
9 State or Hanford Site background value is not available. Lead was detected above background;

10 however, lead does not have a reference dose for calculation of a hazard quotient because toxic effects
I I of lead are correlated with blood-lead levels rather than exposure levels or daily intake. All other site
12 nonradionuclide COPCs were not detected or were quantified below background levels. An example of
13 the H-Q and risk calculations is presented below:
14

15 1) For example, the maximum value for boron is 1.4 mg/kg, divided by the noncarcinogenic RAG
16 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
17 WAG 1 73-340-740[3]), is 1.9 x 10 -4. Comparing this value, and all other individual values, to the
18 requirement of <1 .0, this criterion is met.
19

20 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
21 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
22 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
23 1.4 x 10-3. Comparing this value to the requirement of <1 .0, this criterion is met.
24
25 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
26 RAG value, then multiplied by 1.0 x 1 06. For example, the maximum value for chrysene is
27 0.0063 mg/kg, divided by 13.7 mg/kg, and multiplied as indicated, is 4.6 x 10-10. Comparing this
28 value, and all other individual values, to the requirement of <1 X 10-6, this criterion is met.
29

30 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
31 risk can be obtained by summing the individual values. To avoid errors due to intermediate
32 rounding, the individual cancer risk values -Frior to rounding are used for this calculation. The sum5
33 of the excess cancer risk values is 1 .8 x 10 . Comparing this value to the requirement of <1 X 1 0,
34 this criterion is met.
35

36

37 RESULTS:
38
39 1) List individual noncarcinogens and corresponding HQs >1.0: None
40 2) List the cumulative noncarcinogenic HQ >1.0: None
41 3) List individual carcinogens and corresponding excess cancer risk >1 x 10k None
42 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None
43

44

45

46

47

48
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Washington Closure Ha Ldr4 Inc. CALCULATION SHEET
IOriginator: J. D. Skoglie li4 I Date: 12/20/2010 Calc. No.: OIOOH-CA-V0113 Rev. 0 0

Project: 100-H Field Remediation IJob No: 14655 Checked: T. E. Queen jpQ Date: 112/20/2010
Subject: I I00-H-28:7 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations -- Sheet No. 3 of 3

1 Table 1 shows the results of the hazard quotient and excess cancer risk calculations.
2

3 Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the
4 100-11-28:7 Subsite.

5 Contaminants of Potential Maiu ocriogen Hazard Caringe Carcinogen
6 Concern Vle RA'Quotient RAbRisk

9 Boron 1.4 7,200 1.9E-04 --

10 Chromium, total 20.9 80,000 2.6E-04-
I I Lead 13.8____ 353__ _____

12 Mo14dnr 0.36 400 9.OE-04 --

13 1 O iAML
14 Benzo(a)pyrene 0.020___ 0.137__ 1.5E___07
14 Benzo(b)fluoranthene 0.0075 - 1.37 5.5E-09

15 Benzo(k)fluoranthene 0.027 --- 1.37 2.OE-08
16 Chrysene 0.0063 -- 13.7 4.6E-10
17 Fluoranthene 0.048 3,200 1.5E-05 -

18 Indeno(1,2,3-cd) pyrene 0.017 -- 1.37 1.2E-08
19 Phenanthrene d 0.038 24,000 1.6E-06 - -

20 Pon 0.051 2,400 2.1 E-05 I - --

22 Cumulative Hazard Quotient: [ l.E-03 _________________

23 Cumulative Excess Cancer Risk: i.E7

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

27 '= Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic Model
27 for Lead in Children, EPAI54OIR 93/08 1, Publication No. 9285.7, U.S. Environmental Protection Agency, Washington, D.C.

28
29 d= Toxicity data for phenanthrene is not available. The cleanup level is based on use of surrogate chemicals.

30 phenanthrene surrogate: anthracene

31 -=not applicable RAG = remedial action goal

32

33

34

35
36
37 CONCLUSION:
38

39 The calculations in Table 1 demonstrates that the 1 00-H-28 :7 subsite meets the requirements for the
40 direct contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
4 1 RDRIRAWP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The direct contact hazard quotients and
42 carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: Field Remnediation Job No. 14655

Area: 100-H

Discipline: Environmental *Calculation No: 0100H-CA-VO1 10

Subject: 100-H-28:7 RESRAD Calculation Brief

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 Z Preliminary El Superseded ElVoided E

0 Summary -43 pg
1 Attm. I I pgSindSgeSind Apod

Attm. 2 182 pg090190190090 
099019Attm. 3 19 2pg

Attm. 4 9 pg
____Total 51 pages S. W. Clark M. W. Perrott N/A D. F. Obenauer

Cover SU M R OFREISO
1 Sauatio bre wa reie oicueUaim23 ciiyadrvsostoCbl-0adErpu-

atite. Fo covnec the entire caDbifwaelcd

WCH-E-1 (0/820) 22b Caic No;WmDcmelCntowndFrofoznta
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Wash'nt Closure Hanford CALCULATION SHEET
IOriginator: IS. W. Clark Zjq- Date: 4/l Caic. No.: I OIOH.CA-V01l10 Rev.;: I

Project: 100-H Field Remtediation Job No!: 14655 Checked: M. W. PerrottZ4j FDate::TQ
Sec:100-H-28:7 RESRAD Calculation Brief SetN.Iof 4

1 PURPOSE:
2
3 Calculate the soil and groundwater concentrations, dose, and risk contributions over a period of
4 1,000 years from the activities of radionuclides for the 100-H-28:7 pipelines. Calculate the
5 predicted groundwater concentrations of radionuclides over a period of 1,000 years.
6
7 GWVEN/REFERENCES:
8
9 1) For the purpose of performing RESRAD calculations for the contaminants of the 100-H-28:7

10 pipelines, the radionuclide maximum analyses of pipe scale are obtained from the Remaining
11I Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines (RSVP),
12 Attachment to Waste Site Reclassification Form 2009-030. Analyses of Contaminants of
13 Potential Concern (COPCs) to be evaluated further are summarized in Table 1, below.
14 2) Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDRIRAWP),
15 DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
16 Washington.
17 3) RESidual RADioactivity (RESRAD) computer code, Version 6.5, to calculate compliance
18 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
19 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois.
20 4) Groundwater elevation from Hanford Site Groundwater Monitoring for Fiscal Year 2008,
21 DOE/RL-2008-66, Rev. 0, CH2M HILL Plateau Remediation Company, Richland,
22 Washington.
23 5) Based on the isotopic distribution of uranium in the Hanford Site background, the 30 pig/L
24 uranium MCL (40 Code offederal Regulations 141.66) corresponds to 21.2 pCi/L.
25 Concentration-to-activity calculations are documented in Calculation of Total Uranium
26 Activity Corresponding to a Maximum Contaminant Level for Total Uranium of 30
27 Micrograms per Liter in Groundwater, 010OX-CA-V0038 (RHI 2001).
28
29 SOLUTION:
30
31 1) RESRAD runs were performed for the 100-H-28:7 pipeline sediment and pipe scale analyses
32 reported in the 100-H-28:7 RSVP. Table 1 summarizes the data for the RESRAD runs.
33 Table 2 shows the elevations (NAVD 88) and thickness of each soil horizon. The
34 contaminated material (pipe scale) that exceeded cleanup criteria comparisons was
35 conservatively represented for RESRAD evaluations by a one-fourth inch (0.00635 m) thick
36 contaminated zone one meter wide and the full length of the pipelines. Attachment 1 shows
37 representative dimensions of soil horizons and contaminant pathways considered for dose,
38 risk, and groundwater protection. Input factors for each run are reported in the "Summary"
39 section of the RESRAD "Mixture Sums and Single Radionuclide Guidelines" printouts in the
40 Attachments to this Calculation Summary.
41
42 Uranium isotopes background activities are subtracted from the uranium activities in all soils
43 to determine the radionuclide dose above background. For all other radionuclides
44 background is only subtracted from the radionuclide activity in overburden soils.
45
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Table 1. Confirmatory Sampling Data Set
Radonclie adinulid Sil Radionuclide Radionuclide Soil

Radonuid RAdcti (pig Background Activity Above
COPs Ativty p~ig) Subtraction (pCi/g) Background (pCi/g)

Cesium-137 12.3 -- 12.3
Cobalt-60 0.027 0.027
Europium-152 0.154 __________ 0.154
Uranium-238 1 3.58 1 106 1 2.52

2
Table 2. Waste Site Dimensions for RESRAD Modeling

Parameter IUnits I Dimensions (in)

Contaminated Zone Dimensions

Cover Depth Inm 0
Area of Contaminated Zone (CZ) J M

2  1,620
Length Parallel to Aquifer Flow m 41

Elevations of Vadose Zone Horizons

Elevation: Surface In 128

Elevation: Pipeline Invert In 125.5
Elevation: Groundwater In 116
Thickness: Contaminated Zone m 0.00635 m (1/4 in.)

Thickness: Unsaturated Zone m 9.5

3
4 2) The year where the peak dose (or concentration) occurs from each individual radionuclide
5 COC and layer is determined by a preliminary run. This year is then added for all horizons
6 -for the final RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and
7 inhalation and external radiation), the peak year occurred at year zero (year 20 10) for all
8 radionuclide CO~s. For the water pathways (i.e. drinking water and food ingestion) only
9 uranium-238 is predicted to reach groundwater within 1,000 years, at 270 years.

10
11
12 METHODOLOGY:
13
14 1) Runs of RESRAI) version 6.5 were completed for the 100-H-28:7 pipelines using the
15 radionuclide activities presented in Table 1. RESRAD numerical output reports for dose,
16 risk, and concentration are presented in the Attachments to this calculation summary.
17
18
19 RESULTS:
20
21 1) Radionuclide "All Pathways" Dose Rate
22 The "all pathways" (maximum) dose rates are shown in Table 3. The maximum all pathways
23 dose rate from the activities of radionuclides in Table 1 is 2.65 mnrem/yr at year zero (2010).
24
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Table 3. All Pathways Dose Rate (mrem/yr)1
RESAD un Vadoae Zone [ "All Pathways" Dose Contributions in memjyE at Each Time Slice (yr)

IERDu Horizon 0 1 1 3 110 130 1100 1 270 1000

Maximum Activities IShallow Zone [2.65 11.87 0.783 10 10 10 10.523 9AE-07

2 2) Radionuclide Excess Lifetime Cancer Risk
3 The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
4 maximum ELCR for the activities of radionuclides in Table 1 is 5.45 x 10-6 at year zero (2010).
5 __________________ _________________________________

Table 4. Radionuclide Excess Lifetime Cancer Risk

RESRAD Run Vadose Zone Exceas Cancer Risk at Each Time Slice (ye)

I Horizon 0 1 11 3 110 130 1100 1270 11000
Maximum Activities IShallow Zone 15.45E-0613.40E-0619.29E-071 0 1 0 10 12.33E-07 I7.35E-l11

6
7 3) Radionuclide Groundwater Protection
8 The radionuclide activities in groundwater predicted by the RESRAD model are summarized in
9 Table 5. Uranium-238 is the only radionuclide predicted to reach groundwater within the 1,000

10 years of the RESRAD model evaluation. The activity of uraniumn-238 in groundwater is
11 predicted to peak at year 270 at a maximum activity of 2.39 pCi/L, which is below the remedial
12 action goal [RAG] of 21.2 pCi/L (BHI 2001). Calculation of cumulative organ specific dose via
13 the groundwater (and river) pathway is not necessary because uranium-238 is the only
14 radionuclide predicted to reach groundwater and the drinking water RAG is predicted to be met
15 at the maximum total uranium-238 concentration.
16

Table 5. Predicted Groundwater (Well Water/Drinking Water) Concentrations

Radionuclide Groundwater Concentrations in pCi/L at Each Time Interval (yr) RAG,

0 1 1 3 10 30 100 270 1000 pCi'L

Cesium-137 0 0 0 0 0 0 0 0 60

Cobalt-60 0 0 0 0 0 0 0 0 100

Europium- 152 0 0 0 0 0 0 0 0 200

Uranium-238 0 0 1 0 0 1 0 10 12.39 0 21.2-

Baaed on the isotopic distribution of uranium in the Hanford Site background, the 30 p g/L uranium MCL (40 Code of Federal
Regulations 141.66) corresponds to 21.2 pCi/L. Concentration-to-activity calculations are documented in Calculaion of Total
Uranium Activity Corresponding to a Maximum Contaminant Level for Total Uranium of 30 Micrograms per Liter in
Groundwater, 0100X-CA-VO038 (BHi 2001).

MCL = Maximum Contaminant Level
RAG = Remedial Action Goal

17
18
19 CONCLUSIONS:
20
21 9 The "all Pathways" (maximum) dose rates are shown in Table 3. The maximum all pathways
22 dose rate from the activities of radionuclides in Table 1 is 2.65 mrem/yr at year zero (2010).
23
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1 * The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
2 maximum ELCR for the activities of radionuclides in Table 1 is 5.45 x 10-6 at year zero
3 (2010).
4
5 e The dominant pathway for the RESRAD evaluations dose rate for the 100-H-28:7 pipeline
6 sediment and pipe scale analyses is direct exposure to radionuclides.
7
8 & Uranium-238 is predicted to reach groundwater within the 1,000 years of the RESRAD
9 model evaluation. The uranium-238 concentration in groundwater is predicted to peak at

10 year 270 at a maximum of 2.39 pCiIL, which is below the remedial action goal of 21.4 pCi/L
11 (BHT 2001). Calculation of cumulative organ specific dose via the groundwater (and river)
12 pathway was not necessary because uranium isotopes are the only COCs and the drinking
13 water RAG is predicted to be met at the maximum total uranium concentration.
14
15 9 None of the site contaminants are projected to exceed remedial action goals (RAGs).
16
17
18 ATTACHMENTS:
19
20 1. Graphic showing 100-H-28:7 Conceptual Site Model (1 page)
21 2. RESRAD Output: 100-H-28:7 Maximum Radionuclide Activities - Mixture Sums and Single
22 Radionuclide Guidelines (22 pages)
23 3. RESRAD Output: 100-H-28:7 Maximum Radionuclide Activities - Intake Quantities and
24 Health Risk Factors (28 pages)
25 4. RESRAD Output: 100-H-28:7 Maximum Radionuclide Activities - Concentration of
26 Radionuclides, (9 pages) -
27
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ATTACHMENT 2

iRESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 2
Summsary 100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\00-l-28-7'_183-K_PIPELINE.RAD

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

0 Current Base I Parameter
Menu Parameter Value# Case* I Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAAAA.& AAAAAAA
A-i DCF's for external ground radiation, (mrem/yr)/(pCi/g)
A-1 At-2iB (Source: FGR 12) 5.847E-03 5.847E-03 BCFi( 1)
A-1 Ba-137m (Source: FOR 12) 3.606E+00 3.606E+00 DCFi( 2)
A-i Bi-2iD (Source: FGR 12) 3.606E-03 3.606E-03 DCFi( 3)
A-1 Bi-214 (Source: FGR 12) 9.808E+00 9.808E+00 D CF1( 4)
A-i Co-60 (Source: FGR 12) 1.622E+01 1.622E+01 DCFi( 5)
A-1 Cs-137 (Source: FOR 12) 7.510E-04 7.510E-04 DCFi( 6)
A-i Eu-152 (Source: FOR 12) 7.006E+00 7.006E+00 DCFi( 7)
A-i1 Gd-152 (Source: FOR 12) 0.0005+00 0.OOOE+00 DCFi( 8)
A-i1 Pa-234 (Source: FOR 12) 1.155E+01 1.155E+01 BCFi( 9)
A-i Pa-234m (Source: FOR 12) '8.967E-02 8.967E-02 DCFi( 10)
A-i Pb-210 (Source: FOR 12) 2.447E-03 2.447E-03 DCFi( 11)
A-i Pb-214 (Source: FOR 12) 31.341E+00 1.341E+00 DCFI( 12)
A-i Po-210 (Source: FOR 12) 5.231E-05 '5.231E-05 DCFi( 13)
A-i1 Po-214 (Source: FOR 12) 5.138E-04 5.138E-04 DCFi( 14)
A-1 Po-218 (Source: FOR 12) 15.642E-05 35.642E-05 IDCFI( 15)
A-i Ra-226 (Source: FOR 12) 3.176E-02 3.176E-02 DCFi( 16)
A-i Rn-222 (Source: FOR 12) 2.354E-03 2.354E-03 DCF1( 17)
A-1 Th-230 (Source: FOR 12) 1.209E-03 1.209E-03 DCF1( 18)
A-i Th-234 (Source: FOR 12) 2.410E-02 2.410E-02 OCFi( 19)
A-i1 TL-210 (Source: no data) I 0.DOOE+00 1-2.OOOE+00 3 DCFi( 20)
A-i 3 U-234 (Source: FOR 12) 4.017E-04 4.017E-04 DCFI( 21)
A-i1 U-238 (Source: FOR 12) 1.031E-04 1.031E-04 DCFi( 22)

B-i1 Dose conversion factors for inhalation, mrem/pCi:
B-1I Co-60 32.190E-04 I 2.1905-04 IDCF2( 1)
B-1 Cs-137+D 3.190E-05 '3.190E-05 DCF2( 2)
B-I Eu-152 2.210E-04 '2.210E-04 DCF2( 3)
B-i Gd-152 I2.430E-01 32.430E-01 I DCF2( 5)
B-i Pb-210+D 2.320E-02 1.360E-02 DCF2( 6)
B-i1 Ra-226+D 8.594E-03 '8.580E-03 DCF2( 7)
B-1 Th-230 3.260E-01 3.260E-01 DCF2( 8)
B-i1 U-234 1.320E-01 1.320E-01 DCF2( 9)
B-i U-238 1.180E-01 1.180E-01 DCF2( 10)
B-i I U-238+D 1.180E-01 1.180E-01 DCF2( 11)

3333

B-i1 Dose conversion factors for ingestion, mrefa/pti: 3

D-i Co-60 '2.690E-05 2.690E-05 DCF3( 1)
D-1 Cs-137+D 5.000E-05 5.000E-05 DCF3( 2)
D-I Eu-152 6.480E-06 6,480E-06 DCF3( 3)
D-1 Gd-152 3 1610E-04 1.610E-04 DCF3( 5)
D-i Pb-210+D 7.276E-03 5.370E-03 DCF3( 6)
D-i Ra-226+D 1..321E-03 1.L320E-03 DCF3( 7)
D-i Th-230 '5.480E-04 5.480E-04 D CF3( 8)
B-i U-234 '2.830E-04 2.830E-04 'DCF3( 9)
B-i U-238 2.550E-04 2.550E-04 DCF3( 10)
D-i U-238+D 2.687E-04 2.550E-04 3DCF3( 11)

33 3
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ATTACHMENT 2

1RESRAD, Version 6.5 T- Limit =180 days 12/13/2010 09:.43 Page 3
Surmmary :100-H1-28:7 Pipeline Scale ShatLlow Zone Radionuclides
File C:\RESRAD_FAMILY\RESRAD\6.5\USERF1LES\100-1l-28-7_183-K_PIPEL)NE.RAD

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

0 3'Current Base 'Parameter

Menu 'Parameter VaLue# Case* Name

D-34 'Food transfer factors:
D-34 'Co-60 3plant/soil concentration ratio, dimensionless 8.OOOE-02 8.0008-02 'R1F( 1,1)
D-34 'Co-60 ,beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 32.0008-02 32.0008-02 3 RTF( 1,2)
D-34 Co-60 ,milk/livestock-intake ratio, (pCi/L)/(pti/d) '2.0008-03 '2.OOOE-03 RTF( 1,3)
D-34' 1
D-34 Cs-137+D ,plant/soil concentration ratio, dimensionless '4.OOOE-02 '4.0008-02 RTF( 2,1)
D-34 Cs-137+D ,beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.OOOE-02 3.0OOE-02 RTF( 2,2)
D-34 Cs-137+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) 8.OOOE-03 38.0008-03 3RTF( 2,3)
D-34' I
D-34 Eu-152 ,plant/soil concentration ratio, dimensionless 2.500E-03 I 2.500E-03 'RTF( 3,1)
D-34 e u-152 ,beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 32.0008-03 I 2.0008-03 3RTF( 3,2)
D-34 Eu-152 ,milk/livestock-intake ratio, (pCi/L)/(pCi/d) I5.0008-05 5.0008-05 1RTF( 3,3)
D-34' 3 3

0-34 3Gd-152 *plant/soil concentration ratio, dimensionless '2.5008-03 2.500E-03 3RTF( 5,1)
D-34 Gd-152 ,beef/livestock-intake ratio, (pCi/kg)/(pCi/d) '2.000E-03 2.0008-03 'RTF( 5,2)
0-34 3 d-152 ,milk/livestock-intake ratio, (pCi/L)/(pti/d) 2.000E-05 '2.0008-05 RTF( 5,3)
D-34'
D-34 3 Pb-210+D plant/soil concentration ratio, dimensionless 1.0008-02 '1.0008-02 RTF( 6,1)
D-34 3Pb-210+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d1) '8.0008-04 8.0008-04 'RTF( 6,2)
0-34 Pb-210+D ,milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.0008-04 '3.0008-04 RTF( 6,3)
D-34' 3
D-34 Ra-226+D ,plant/soil concentration ratio, dimensionless '4.0008-02 I4.0008-02 3 RTF( 7,1)
0-34 'Ra-226+0 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) '1.0008-03 '1.0008-03 'RTF( 7,2)
D-34 'Ra-226+0 milk/livestock-intake ratio, (pCi/L)/(pCi/d) '1.0008-03 '1.0008-03 'RTF( 7,3)
0-34' 3

D-34 3Th-230 ,plant/soil concentration ratio, dimensionless '1.0008-03 '1.0008-03 'RTF( 8,1)
D-34 'Th-230 ,beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.0008-04 I 1.0008-04 3 RTF( 8,2)
D-34 Th-230 ,milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.0008-06 35.0008-06 I RTFC 8,3)
D-34' 3 3

D-34 U-234 ,plant/soiL concentration ratio, dimensionless 2.500E-03 '2.500E-03 'RTF( 9,1)
D-34 'U-234 ,beef/livestock-intake ratio, (pCi/kg)/(pCi/d) '3.400E-04 '3.4008-04 RTF( 9,2)
D-34 U-234 ,milk/livestock-intake ratio, (pCi/L)/(pti/d) 6.0008-04 '6.0008-04 'RIF( 9,3)
D-34'
D-34 U-238 ,plant/soil concentration ratio, dimensionless 2.5008-03 2.500E-03 RTF( 10,1)
0-34 'U-238 ,beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 '3.400E-04 'RTF( 10,2)
D-34 U-238 ,milk/livestock-intake ratio, (pCi/L)/(pCi/d) '6.0008-04 '6.0008-04 'RTF( 10,3)
D-34'
0-34 U-238+D *plant/soil concentration ratio, dimensionless '2.5008-03 '2.500E-03 RTF( 11,1)
D-34 U-238+0 beef/livestock-intake ratio, CpCi/kg)/(pti/d) '3.4008-04 '3.400E-04 RTF( 11,2)
D-34 U-238+0 milk/livestock-intake ratio, (pCi/L)/(pti/d) 6.0008-04 6.0008-04 RTF( 11,3)

D-5 Bioaccumzsuation factors, fresh water, L/kg: 3 1

0-5 'Co-60 ,fish '3.0008+02 3.0008+02 I B1OFAC( 1,1)
0-5 3 Co-60 ,crustaces and mollusks '2.0008+02 I 2.0008+02 3 B1OFAC( 1,2)
D-5 13 1

0-5 3 Cs-137.0 fish '2.0008+03 '2.0008+03 B1OFACI 2,1)
D-5 'Cs-137+D crustaces and mollusks '1.0008+02 '1.0008+02 'BIOFACI 2,2)
D-5 I

D-5 Eu-152 ,fish 5.0008+01 '5.0008+01 'BIOFACC 3,1)
D-5 tu-152 ,crustaces and mollusks 1.0008+03 1.0008+03 'B1OFACI 3,2)
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Suemmary :100-Hl-28:7 Pipeline Scale Shallow Zone Radionuclides
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Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FOR 12 & FOR 11

0 ' Current I Base 'Parameter

Menu Parameter 3 Value# I Case* Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAA
D-5 Gd-152 ,fish '2.500E+01 2.500E+01 BIOFAC( 5,1)
D-5 Gd-152 ,crustaces and mollusks 1.OOOE+03 1.OOOE+03 'BIOFAC( 5,2)
D-53
D-5 'Pb-210+D fish '3.O00DE+02 '3.OOOE+02 'BIOFAC( 631)
D-5 'Pb-210*D *crustacea and mollusks 1.000E+02 1.OOOE+02 'BIOFAC( 6,2)
D-5 3 3

D-5 Ra-226rD fish '5.000E+01 5.0001E+01 'BIOFACI 7,1)
D-5 Ra-226*D ,crustacea and mollusks 2.500E+02 2.500E+02 'BIOFAC( 7,2)
D-5
D-5 7h-230 ,fish 1.000E+02 1.OOOE+02 'BIOFAC( 8,1)
D-5 Th-230 ,crustacea and mollusks 5.O0GE+02 5.OOOE-02 BIOFAC( 8,2)
D-5
D-5 U-234 ,fish 1.000E-01 '1.000E+01 BIOFAC( 9,1)
D-5 U-234 ,crustacea and mollusks 6.000E+01 '6.D00E+01 'BIOFAC( 9,2)
D-5
D-5 U-238 ,fish 31.OOOE+01 1.OOOE+01 BIOFAC( 10,1)
D-5 'U-238 ,crustacea and mollusks 6.OOOE+01 6.OOOEtO1 ' 8IFAC( 10,2)
D-5
D-5 ' U-238+D , fish 1.DOOE+01' 1.OQOE+01 BIOFAC( 11,1)
D-5 'U-238+D ,crustaces and mollusks 6.OOOE+01 6.0008+01 BIOFAC( 11,2)

#For OCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detai Led Report.
*Base Case means Oefault.Lib w/o Associate Nuclide contributions.
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Site-Specific Parameter Suammary
0 3User 3 Used by RESRAD 'Parameter

Menu IParameter Input IDefault 3(If different from user input) ' Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
R011 Area of contaminated zone (m**2) 1.620E+03 ' .OODE+04 I- AREA
R011 Thickness of contaminated zone (m) 6.350E-03 2.OOOE+00 3- TIIICKO
R0ll1 Fraction of contamination that is submaerged 3 O.OOOE+00 I 0.DOOE+0O --- I SUBMFRACT
R01l1 Length parallel to aquifer flow (m) 4.100E+01 l.OOOE+OZ I- ' ICZPAO
R011 Basic radiation dose Limit Cmrem/yr) 1.500E+01 3.OOOE+Ol-- BRDL
R011 Time since placement of material Cyr) 0.000t400 0.000E+00 - TI
R011 Times for calculations (yr) l.ODE4OD l.OOOE+DO-- T( 2)
R0ll1 Times for calculations Cyr) 3.OOOE+OO 3.0O00-- T( 3)
R01ll Times for calculations Cyr) 1 .OOOE+01 I l.OOCE+Ol --- T( 4)
R0ll 3 Times for calculations (yr) 3.OOOE+D1 3.OOOE+0l T( 5)
R011 Times for calculations (yr) ' .OOOE+02 1.OOOE+02 '--T( 6)
R0ll Times for calculations Cyr) '2.700E+02 '3.OOOE+02 -- T( 7)
Roll 3 Times for calculations (yr) 1.OOOE+03 l.OOE+03 -- T( 8)
R0ll Times for calculations (yr) not used O.OOOE+OO-- T( 9)
Roll1 Times for calculations (yr) not used 'O.OOOE+OO-- TO1O)

R012 3 Initial~principaL radionuclide (pCi/g): Co-60 '2.700E-02 O.OODE+00 -- 5(1)
R012 3Initial principal radionuclide (pCi/g): Cs-137 1.230E+01 O.O0OOO -- S1(2)
R012 3 Initial principal redionuclide (pCi/g): Eu-152 '1.540E-01 'O.DODE+OO' - S1(3)
R012 IInitial principal radionuclide (pCi/g): U-238 2.520E+00 0.0008+00 --- 1(1)
R012 3 Concentration in groundwater CpCi/L): Co-60 not used 0.000E+00 -- 'WIC 1)
R012 'Concentration in groundwater (pCi/L): Cs-137 not used 0.0008.00 - W1( 2)
R012 'Concentration in groundwater (pCi/I): Eu-152 not used 0.OOOE+O0 -- W1( 3)
R012 3 Concentration in groundwater (pCi/I): U-238 not used 0.O000 61-- 00l)

R013 3 Cover depth (m) ODDDOE+OO ' .008+00-- COVERD
R013 Density of cover material (g/cm**3) not used 1.500E+00 -- DENSCV
R013 'Cover depth erosion rate (m/yr) not used '1.0008-03 -- VCV
R013 Density of contaminated zone (g/cm*~*3) 1.600E+00 1.500E+00 -- 'DENSCZ
R013 Contaminated zone erosion rate (m/yr) '1.0008-03 1.DDOE-03 -- 'VCZ

R013 Contaminated zone totaL porosity 4.OCOE-0l 4.DOOE-Dl-- TPCZ
R013 3Contaminated zone field capacity 1.500E-01 2.DODE-Dl-- FCCZ
R013 'Contaminated zone hydraulic conductivity (m/yr) '2.500E+02 1.0008+01 -- CCZ
R013 'Contaminated zone b parameter 4.050E+00 5.300E+D00- BCZ
R013 Average annual wind speed (m/sec) 3.400E+00 2.OOOEs00 --- WIND
R013 'Humidity in air (g/mh**3) not used 8.OOOE+00 - HUMID
R013 'Evapotranspiration coefficient '9.100E-01 5.OOOE-01 -- EVAPTR
R013 Precipitation (m/yr) 1.600E-01 l.OODE.0D - PRECIP
R013 Irrigation (m/yr) 7.600E-01 '2.0008-01 '--RI
R013 Irrigacion mode 'overhead overhead ' -- ' ITCH
R013 Runoff coefficient 2.000B-Ol 2.0008-01 - 'RUNOFF
R013 3Watershed area for nearby stream or pond (mn**2) 31.0008.06 l.000E+06 '--WAREA

R013 3 Accuracy for water/soil computations '1.0008-03 Il.O00E-03 3--- 'EPS

R014 Density of saturated zone (g/cm**3) 1.600E400' 1.500E+00 - DENSAQ
R014 Saturated zone total porosity 4.0008-01 4.0008-01 - -TPSZ

R014 Saturated zone effective porosity 2.500E-01 2.DOOE-D1-- EPSZ
R014 Saturated zone field capacity '1.500E-01 2.0008-01 - FCSZ
R014 3Saturated zone hydraulic conductivity (m/yr) 5.530E+03 1.0008.02 -- HCSZ
R014 3Saturated zone hydraulic gradient '1.250E-03 2.OO0t-02 -- HGWT
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

IRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 6
Summsary 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
Flia: C:\8ESRAO FAMILY\8858AD\6.5\USRFI.ES\100-Il-28-7 183-H_PIPELINE.RAD

Site-Specific Parameter Suivisary (continued)
0 3 3 User 3 Used by RESRAD Parameter
Menu 3 Parameter, 3 Input Default '(If different from user input) Name
AAAAAAAAAhAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
R014 'Saturated zone b parameter I4.050E+00 35.300E+00 -- SZ
R014 'Water table drop rate Cm/yr) 1.0008-03 1.OOOE-03 -- 'Viii

R014 'Well pump intake depth (m below water table) 4.600E+00 '1.0008'01 '--'DWIBWT

R014 'Moel: Nondispersion (NO) or Mass-Balance (MB) ND8 ND - MODEL
R014 Well pumping rate 1m

4
f*3/yr) '2.500E+02 2.500E+02 -- 'UW

R015 3 Number of unsaturated zone strata 1 1 3 -- NS
R015 Unsat. zone 1, thickness (m) 9.500E+00 4.000E+00 H - '1(1)

8015 ' lnsat. zone 1, soil density (g/cm**3) 1.600E+00 1.50OE+00 '--DENSUZ(l)
8015 3 tnsat. zone 1, total porosity 4.0008-01 4.0008-01 -- TPUZ(1)
R015 lUnsst. zone 1, effective porosity 2.5008-01 '2.OOOE-01 -- EPUZ(1)
R015 Unsat. zone 1, field capacity 1.500E-01 '2.0008-01 -- 'FCUZ(1)

R015 Unsat. zone 13 soil-specific b parameter '4.050E+00 5.300E+00 -- BU2(1)
R015 Unsat. zone 1, hydraulic conductivity (o/yr) 2.500E+02 1.0008+01 -- HCUZ(1)

R016 Distribution coefficients for Co-60'
R016 Contaminated zone (cm**3/g) 5.0008+01 ' .0008+03 -- CNUCC( 1)
R016 Unsaturated zone 1 (cm**3/g) 5.00083-01 1.0008+03 -- CNUCUC 1,1)
R016 Saturated zone (cm**3/g) '5.0008+01 1.OOOE+03 OCNUCS( 1)
R016 Leach rate (Iyr) 0.OOOE.00 ' .0008+00 1.569E-01 AL8ACH( 1)
8016 ' Solubility constant 0.0008+00 ' .O00840 not used SOLUBK( 1)

R016 Distribution coefficients for Cs-137
8016 ' Contaminated zone (cma*3/g) '5.0008+01 4.600E+03 3--DCNUCC( 2)
R016 Unsaturated zone 1 (cr**3/g) 35.0008+01 I 4.6008+03 I --- DCNIJCUC 2,1)
R016 3 Saturated zone (crrfk3/g) '5.0008+01 I4.600E+03 -- DCNUCS( 2)
R016 Leach rate (/yr) 3 0.008+00 0.0008+00 I1.569E-01 ALEACKI 2)
R016 Solubility constant ' .0008+00 0.000E+00 not used SOLUBKI 2)

R016 Distribution coefficients for tu-152 33

R016 Contaminated zone (cm*3/g) '2.0008+02 '-1.0008+00 -- CHUCCI 3)
R016 ' Unsaturated zone 1 (cma*3/g) 2.0008+02 '-1.0008+00 -- CNUCUC 3,1)
R016 Saturated zone (cm-3/g) '2.0008+02 1-1.0008+00 ' O- CNUCSC 3)
R016 Leach rate l/yr) '0.0008+00 0.O00+00 3.931E-02 'ALEACH( 3)
8016 3 Solubility constant ' .0008+00 0.0008+00 not used 'SOLUBKC 3)

8016 3Distribution coefficients for U-238''
8016 ' Contaminated zone (cmW*3/g) '2.0008+00 5.0008+01 - -'DCNUCC(10)

8016 ' Unsaturated zone 1 Ccm**31g) '2.O00+00 5.OOOE+01 '--'DCNLICLC1O,1)

8016 3 Saturated zone Ccm
t
*3/g) 2.0008+00 5.0008+01 'DCNUCSC1O)

R016 ' Leach rate (/yr) 0.0008+00 ' .0008+00 '3.709E+00 3AL8ACN(10)
R016 ' Solubility constant 0.0008+00 0.OOOE+00 not used SOLUBK(10)

R016 'Distribution coefficients for daughter Gd-152 3
8016 ' Contaminated zone (cmr-3/g) '-1.0008+00 '-1.0008+00 I 8.249E+02 0CNUCC( 5)
R016 Unsaturated zone 1 (cm*3/g) 

3
-1.000t+00 1-1.0O00O 8.249E+02 ' OtUCU( 5,1)

8016 ' Saturated zone (cm*3/g) ' -LOOOE+00 '-1.0008+00 I 8.249E+02 OtNUt5( 5)
8016 ' Leach rate (/yr) ' .0008+00' 0.O00+00 9.535E-03 'ALEACII 5)
8016 ' Solubility constant ' .0008.00 ' .0008+00 not used SOLUOKI 5)
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ATTACHMENT 2

iRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 7
Suammary 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File: C:\RESRADFAMILV\RESRAD\6.5\USERFILES\100-H-28-7-183-HPIPELINE.RAD

Site-Specific Paraeeter Summary (continued)
0 3' User ' Used by RESRAD 'Parameter

Menu 3 Parameter I Input 3 Default 3 (If different from user input) Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
R016 IDistribution coefficients for daughter Pb-210 I'
R016 3 Contaminated zone (cm**31g) Il.DOOE+O2 1.DOOE+02 I'- DCNUCC( 6)
RD16 ' Unsaturated zone 1 (ca**31g) I1.DDOE4-02 31.000E+02 I'- DCNUCU( 6,1)
R016 Saturated zone (cm**3/g) 1.DOOEr02 1.OOOE+O2 3- DCNUCS( 6)
R016' Leach rate (Iyr)' O.OOOErO0 ' .OOOE+0 7.857E-02' ALEACIC 6)
R016 Solubility constant 0.0000±00 0.005+00 not used 'SOLUBC( 6)

33 3 3

R016 Distribution coefficients for daughter Ra-226 '3

RO016 Contaminated zone (cm**3/g) 7.ODOE+D1 '7.OODE±O1 -- DCHUCCI 7)
R016 ' Unsaturated zone 1 (cin**3/g) 7.0005+01 7.OOOE+O1 'DCNUCU( 7,1)
R016 ' Saturated zone (cm**3/g) '7.0005+01 7.0000+01 --- DCNUCS( 7)
R016 Leach rate (/yr)' D.DOOE±OD 0.0005+00' 1.122E-01 ALEACIC 7)
R016 Solubility constant 0.0005300 D.DODE+OD not used 'SOIUICI 7)

R016 'Distribution coefficients for daughter Th-230 ' '3

R016 Contaminated zone (cm**3/g) 6.DDDE+04 6.DOE+04 -- DONUCCI 8)
R016 Unsaturated zone 1 (cm**3/g) 6.DDOE+O4 6.DODE+04 - DCNUCU( 8,1)
R016 Saturated zone (cm**3/g) '6.DDDE±04 I6.ODE+O4 ' --- 'DCNUCSI 8)
R016 Leach rate (Iyr) D.DDOEiD0O0.ODOEO0 ' 1.311E-04 ALEACII 8)
R016 Solubility constant 0.0005+00 0.ODOE+O0 not used 'SOLUBK( 8)

R016 Distribution coefficients for daughter U-234'3
R016 ' Contaminated zone (cn**3/g) 5.0005±01 5.0005.01 DCNUCC( 9)
R016 Unsaturated zone 1 (cm**3/g) S.ODE+O1 5.OE'01 -- DCNUCU( 9,1)
R016 Saturated zone (cr**3/g) 35.ODE+O1 35.DOE01 ' -- DCNUCS( 9)
R016 Leach rate (/yr) IO.D0DE+D0 D.ODDE.0D 1.569E-01 ALEACH( 9)
R016 Solubility constant IO.ODE'DD 0.0005+00 I not used 'SDLUBK( 9)

3 33 3

R017 Inhalation rate lina*3/yr) I7.300E+03 3D.400E+03 I ... INHALR
R0l7 Mass loading for inhalation (glm**3) 1.0005-04 1.000E-D4 -- 'MLINH

R017 Exposure duration '3.0D05EOl 3.00OE+O1 -- ED
R017 'Shielding factor, irhtation '4.OOOE-01 4.OOOE-01 3--SHF3

R017 Shielding factor, external gamema 8.0005-01 7.0005-01 SHF1
R017 Fraction of time spent indoors '6.OOOE-D1 5.0005-01 -- FIND
R017 3 Fraction of time spent outdoors (on site) '2.0005-01 2.5005-01 'FOlD

R0l7 Shape factor flag, external gameme 1.000E40O 1.O5O0O ' >0 shows circular AREA. 'FS

R0l7 Radii of shape factor array (used if FS =-1): 1'
R0l7 Outer annular radius (in), ring 1: not used 5.0005±01 -- RAD SHAPE( 1)
R017 ' Outer annular radius (mn), ring 2: not used '7.01E.01 '--RAD SHIAPE( 2)
R017 3 Outer annular radius (in), ring 3: 3not used 50.0005+00 3 --- 'RAD SHIAPE( 3)
R0l17 Outer annular radius (mn), ring 4: 'not used I 0.00OE+OO ' --- RADSHAPE( 4)
R0ll' Outer annular radius (mn), ring 5: 'not used I0.OOOE+O00 --- 3RAD SHAPE( 5)
ROll), Outer annular radius (ma), ring 6: 'not used 0.0005+00 -- RAD SHAPE( 6)
R0ll7 Outer ann.jlar redius (mn), ring 7: 'not used O.OOOE±O ' 0 RACD SIIAPS( 7)
R0l17 Outer annular radius (in), ring 8: 'not used 0.0002±00 3--3RAD SHIAPE( 8)
R01l Outer annular radius (in), ring 9: 'not used O.OOOE±O0 '-- RAI) SHAPE( 9)
R0l7 Outer annular radius (in), ring 10: not used 0.0000+00 -- 3RAD SIIAPE(1O)
R0ll Outer annular radius (in), ring 11: not used 0.0000+00 -- 'RAD SHAPE(ll)
R0ll7 Outer annular radius (mn), ring 12: not used 0.0000+00 -- RAD SHAPE(12)
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

IRESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 8
Summary :100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRADFAMILY\RESRAD\6.5\USERFILES\10041-284 -183-N PIPELINE.RAD

Site-Specific Parameter Suammary (continued)

0 ' User 3 3 Used by RESRAD Parameter

Menu 3 Parameter ' Input I Default 3 (If different from user input) 3 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
R0l17 'Fractions of annular areas within AREA: ' 3

R017 Ring 1 'not used '1.OOE+00 -- RACA( 1)

R0l1' Ring 2 'not used 2.732E-01 -- FRACA( 2)

R0l17 Ring 3 'not used ' .OOOE'0D 0- FRACAC 3)

R017 Ring 4 'not used ' .OODE+00 -- 'FRACA( 4)

R017 Ring 5 ' not used ' 0.OOOE'00 ' --- 'FRACA( 5)
R0l17 Ring 6 'not used 3 .OOOE+0D 0- FRACA( 6)

R017 Ring 7 'not used 0.OOOE'00
3  

- FRACAC 7)

R0ll' Ring 8 'not used ' 0.0008+00 3 --- 3FRACA( 8)

R017' Ring 9 1not used ' 0.OOOE+00 3- FRACA( 9)

R017' Ring 10 'not used 0.OOOE+00 -- 'FRACA(lO)

R017 Ring 11 'not used 0.OOOE+00 '--'FRACA(ll)

R0ll' Ring 12 'not used ' .000E+00~ - FRACA(12)

R018 Fruits, vegetables and grain consumiption (kg/yr) 31.100E+02 31.600E+02 -- .. DIET(l)
R018 Leafy vegetable consumption (kg/yr) 2.7OOE+00 '1.400E+01 '--'DIET(2)

R0l18 Milk consumption (L/yr) ' .OOOE+02 9.200E'01 -- 'DIET(3)

RD18 Meat and poultry consumiption (kg/yr) 3.600E+01 6.300E+01 - -DIET(4)

ROlE Fish consumption (kg/yr) 31.970E+01 35.400E+00 ' DIET(S)

ROlE Other seafood consumption (kg/yr) 9.OQOE-DI 9.DDOE-D1 '--3DIET(6)

R0l8 Soil ingestion rate (g/yr) 7.300E+01 '3.650E'-01 '--'SOIL

R0l18 Drinking water intake (L/yr) 7.300E+02 '5.1008+02 'D Wl

R1018 Contamination fraction of drinking water 'l.OE 1.000+00 ' 'C+0 FDW

R0l18 Contamination fraction of household water ' not used ' 1.0008+00 I--- FNNW

R0lE8 Contamination fraction of Livestock water '1.OOOE+OO 1.0008+00 '3 FLU

R0lE8 Contamination fraction of irrigation water '1.OODE+OO 1.0008+00 'FIRW

R0lE8 Contamination fraction of aquatic food '5.OOOE-01 '5.0008-01 -- 'FR9

R0lE ' Contamination fraction of plant food '-1 '-1 30.500E+00 FPLANT

ROlE ' Contamination fraction of meat '-1 '-1 0.810E-01 ' MEAT

R018 Contamination fraction of milk '-1 -1 '0.810E-O1 PMILK

RO19 Livestock fodder intake for meat (kg/day) 6.800E-01 '6.800E+01 - -LF15

R019 Livestock fodder intake for milk (kg/day> 5.500E+01 '5.500E+01 '--'LF16

R019 'Livestock water intake for seat IL/day) 5.OODE+01 5.0008301 '---LWI5

RO01 ' Livestock water intake for milk IL/day) 1.600E+02 1.600E+02 -- LWI6

R019 'Livestock soil intake (kg/day) '5.OOOE-01 '5.O008-01 '--LSI

R019 'Mass Loading for foLiar deposition (g/m**3) '1.OOOE-04 1 .OOOE-04 -- MLFD

R019 'Depth of soil mixing layer (in) '1.500E-01 '1.500E-01 D M

R019' Depth of roots (in)' 9.OOOE-013 9.OOOE-Ol' DROOl

R1019 Drinking water fraction from ground water '1.COOE3OO ' .OOOE+0 '- FGWDW
R019 Household water fraction from ground water 'not used ' .0008.00 '--'FGWHHI

8019 'Livestock water fraction from ground water I1.0OOE'O 1.OOOE+O0 ' --- FGWLW
R019 'Irrigation fraction from ground water 1.0008300 ' 1.OOOEi-00 ' '- FGWIR

R198B Wet weight crop yield for Non-Leafy (kg/mf*2) 7.OOOE-Ol 7.GOOE-O1 '--'YV(1)

R19B Wet weight crop yield for Leafy (kg/m**2) 1.500E+00 '1.500E+OO'0- YV(2)

R19B Wet weight crop yield for Fodder lkg/m**2) '1.100E+00 '1.100E+00'-- YV(3)

R19B Growing season for Non-Leafy (years) '1.700E-01 31.700E-01 '--TE(1)

R19B Growing season for Leafy (years) '2.500E-O1 2.500E-01 ' -- 1(2)
R198 Growing Season for Fodder (years) ' .OOOE-02 ' .OOOE-02 ' TE-'1(3)
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ATTACHMENT 2

iRESRAD, Version 6.5 Tm Limit = 180 days 12/13/2010 09:43 Page 9
Suammary 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRADFAMILT\R8SRAD\6.5\USERFILES\100-H-28-7_183-H PIPELIHE.RAD

Site-Specific Parameter Suammary (continued)
0 'User I Used by RESRAD ' Parameter
Menu 'Parameter Input 'Default ' (If different from user input) 3 Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
R19B Transtocation Factor for Non-Leafy 1.OODE-Ol 1.OOOE-01 -- TIV(l)
R19B Translocation Factor for Leafy '1.0008+00 1.0OOE+00 '--'TIV(2)
R19B 3 Translocation Factor for Fodder '1.ODOE300 1.000E+00 '--TIV(3)
R19B 3Dry Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 '--'RORY(l)

R19B 'Dry Foliar Interception Fraction for Leafy 2.500E-01 '2.500E-01 -- 'RORY(2)

R19E Dry Fotiar Interception Fraction for Fodder 2.500E-01 2.5008-01 -- 3RORT(3)

R198 Wet FoLiar Interception Fraction for Non-Leafy ' 2.5008-01 3 2.5008-01 3 --- 3RWET(1)

R19B Wet Foliar Interception Fraction for Leafy I2.500E-01 2.500E-01 I --- 'RWET(2)

R198 Wet FoLiar Interception Fraction for Fodder I2.50OE-01i 2.500E-D1 I --- RWET(3)
R19B Weathering Removal Constant for Vegetation 2.OODE'0i 2.000E+01 - -WLAM

C14 C-12 concentration in water tg/cs**3) 'not used 2.0008-05 -- C12WTR
C14 3C-12 concentration in contaminated soil (g/g) not used 3.0008-02 -- C12C2
C14 3Fraction of vegetation carbon from soil not used 2.OOOE-02 -- CSOIL
C14 3 Fraction of vegetation carbon from air 3not used '9.8008-01 -- 'CAIR

C14 'C-14 evasion layer thickness in soil (m) not used 3.OOOE-01 '--DM0

C14 'C-14 evasion flux rate from soil (1/sec) not used '7.OOOE-07 -- 'EVEN

C14 C -12 evasion flux rate from soil (1/sec) Inot used 31.0008-10 I --- REVSN
C14 Fraction of grain in beef cattle feed 3 not used 3 8.0008-01 I--- AVFG4
C14 3Fraction of grain in milk cow feed Inot used 2.0008-01 '--3AVPG5

3 333

STOR Storage times of contaminated foodstuffs (days):3
STOR Fruits, non-Leafy vegetables, and grain '1.4008+01 1.4008+01 '--'STOR_1(1)

Slog Leafy vegetables 31.0008+00 1.0008+00 -- 3STOR_1(2)

STaR Milk 1.000E+00 1.0008+00 -- '51R_T(3)

STOR 3 Meat and poultry I2.000E+01 3 2.0008+01 3--- ' tCH_T(4)
STaR 3 Fish I 7.0008+00 37.0008+00 I'- STORT(5)
ETOR 3 Orustacea and molusks 7.OODE+00 7.OOOE+00 ' - TOR_T(6)
ETOR ' Welt water '1.0008+00 '1.0008+00 -- STORT(7)
STOR Surface water '1.0008+00 '1.0008+00 -- STORT(8)
STOR Livestock fodder 34.5008+01 4.5008+01 '--'STOR_119)

R021 3 Thickness of building foundation (in) 'not used 31.500E-01 -- 'FLOORi

R021 3 Bulk density of building foundation (g/cr"*3) not used 3 2.4008+00 3--- DENEFL
R021 3 Total porosity of the cover material not used '4.0008-01 3- ' PCV
R021 3Total porosity of the building foundation 3 not used 3 1.0008-01 3--- 3 PFL
R021 3VoLiasetric water content of the cover material Inot used 35.0008-02 ' --- I PH20CV
R021 'Volometric water content of the foundation Inot used 3 3.0008-02 3 --- 'PH20FL

R021 Diffusion coefficient for radon gas (s/see): ' '

R021 in cover material 'not used '2.0008-06 ' - IFOV
R021 in foundation material 'not used 33.0008-07 -- IFFL
R021 in contaminated zone soil not used 2.0008-06 3- OIFCZ
R021 Radon vertical dimension of mixing (m) not used '2.0008+00' - HMIX
R021 Average building air exchange rate (l/hrl I not used 3 5.0008-01 I--- REDS
RO021 Height of the building (room) (in) 'not used '2.5008+00 Ia- RM
RO021 Building interior ares factor 3 not used I 0.0008+00 I --- FMI
R021 3Building depth below ground surface (in) I not used '-1.0008+00 3 --- OFIFL
R021 'Emanating power of Rn-222 gas not used '2.500E-01 '--EMANA(1)

R021 3Emanating power of Rn-220 gas 'not used '1.500E-01 '--EMANAI?)

TIlL Number of graphical time points 64 ' --- '-N PTS
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ATTACHMENT 2

1RESRAD, Version 6.5 To Limit = 180 days 12/13/2010 09:43 Page 10
Summsary 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
Filbe :C:\RESRAD-FAMILY\RESRAO\6.5\USERFILES\100-H-28-7 183-liPIPELINE.RAD

Site-Specific Parameter Summeary (continued)
0 'User I Used by RESRAD 'Parameter

Menu 'Parameter Input 'Default I (If different from user input) Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAAi.AAA4AAA~AAAAAA4AAA.AAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAA
TITL Maximuzm number of integration points for dose ' 5 ' - -- LYMAX
TITL 'Maximize number of integration points for risk 9 ' - - KYMAX

Suammary of Pathway Selections

Pathway IUser Selection
4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA6A

1 -- external gammsa 3 active
2 -- inhalation (w/o radon)' active
3 -- plant ingestion ' active
4 -- meat ingestion active
5 -- milk ingestion ' active
6 -- aquatic foods ' active
7 -- drinking water ' active
8 -. soil ingestion ' active
9 -- radon ' suppressed
Find peak pathway doses 3 active
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Caic. No. O100H-CA-VOI1O Rev No
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

1RESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 11
Sumrmary 100-H-28:7 Pipeline Scate Shallow Zone Radionuclides
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7 183-HPIPELINE.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCilg
AAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAA

Ares: 1620.00 square meters Co-60 2.700E-02
Thickness: 0.01 meters Cs-137 1.230E+01

Cover Depth: 0.00 meters Eu-152 1.540E-01
U-238 2.520E+00

0
Total Dose TDOSE~t), mrem/yr

Basic Radiation Dose Limit = 1.500E+01 Crew/yr
Total Mixture Sumn M(t) = Fraction of Basic Dose Limit Received at Time (t)
AAAAAAAAAAAAAAAA8AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAX

t(years): 0.OOOE+00 1.0008+00 3.0008+00 1.OOOE+01 3.OOOEi01 1.OOOE±02 2.700E+02 1.0008+03
TDOSE(t): 2.653E+00 1.874E+00 7.826E-01 0.OOOE+00 0.0008+00 O.OOOEs-00 5.234E-01 9.475E-07

M~t): 1.768E-01 1.249E-01 5.217E-02 0.0008.00 0.0008+00 0.OOOE+00 3.489E-02 6.316E-08
OMaxinum TDOSE(t): 2.653E+00 mremlyr at t = 0.0008+00 years

Atachment 2 Sheet No. 11 of 22
C'oq nator _S. W. Clark D ale 12/14/09

(-Ikd By M, W. F'errott Dale 12/14/09
Cal, No 010OH-CA-VOl 10 Rev. No. 1
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

1RESRAD, Version-6.5 T. Limit = 180 days 12/13/2010 09:43 Page 12

Sumnary 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRADFAI[LY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mreoi/yr and Fraction of Total Dose At t = 0.OOOE+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Mi Lk Soil
Radio- AAAAAAAA8AAAAA AAAAAAAAAAAAAAA AAAAAAIAA8AAAAA AAAAA8AAAAAX8AA AAAA8AAAAAAAAAAA AAAAAAAAAAAA AAAAAAAAAAA
Nuclide mreslyr fract. mrem/yr fract. mrea/yr fract. mreeilyr fract. mrm/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAA AAAAA A 88AA AAAAAA AL4AAAAi&A AAAAAA AAAAAA AAAAA AAAAAAAA AAAfl AA AAAA AAAA AAAAAAAA AAAAeA
Co-60 2.242E-02 0.0085 6.716E-09 0.0000 0.OOOE+00 0.0000 1.877E-05 0.0000 2.109E-06 0.0000 5.049E-07 0.0000 1.443E-06 0.0000
Cs-137 2.542E+00 0.9581 4.6880-07 0.0000 0.0000+00 0.0000 8.360E-03 0.0032 1.898E-03 0.0007 1.256E-03 0.0005 1.285E-03 0.0005
Eu-152 6.684E-02 0.0252 4.241E-08 0.0000 0.OOOE+00 0.0000 8.820E-07 0.0000 1.162E-07 0.0000 7.902E-09 0.0000 2.175E-06 0.0000
U-238 8.228E-03 0.0031 1.0680-04 0.0000 0.0000+00 0.0000 1.895E-04 0.0001 4.527E-06 0.0000 1.899E-05 0.0000 4.252E-04 0.0002
ittill ti Hifli ifuhl !hifiihi lliiif ihilhhhlf fifl!! hhhifllf 11111! fi1111111 ifl! IMMhii thi iffiffii fiuhf
Total 2.639E+00 0.9949 1.073E-04 0.0000 0.OOOE+00 0.0000 8.569E-03 0.0032 1.905E-03 0.0007 1.276E-03 0.0005 1.714E-03 0.0006

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

As creel/yr and Fraction of Total Dose At t = 0.000E+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ALL Pathways*
Radio- AAAAAAAAAAAAA AAAAAAAAAAA ~AAAAAAAAAAAAA 8AAAAAAAAAAA AAA.40.8AAAAAAAA AAAAkAAAAAAAAAA AAAAAAAAAAAAAAAA
Pluctide mreetlyr fract. mrea/yr fract. mrec/yr fract. creel/yr fract. mrem/yr fract. area/yr fract. cram/yr fract.
AAAAAAA AAAAAAAAA AAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAA8 AAAAA AAA8AA AAAAAAAAA AAA.AAA AAAAAAAAA AAAAAA AAAAAAAA AhAAA
Co-60 0.000E+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 2.244E-02 0.0085
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 2.554E+00 0.9630
Eu-152 0.000E+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 6.685E-02 0.0252
U-238 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.000E+00 0. 0000 8.973E-03 0.0034
ifiiiil HiHHHhh MMiiiih ihif iiihii HhifhhiM Hiff iHHfHii Hull ifiiii Huh! IM ilhithih hhl ifiif hhhhhhh i!!
Total 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0_000E+00 0.0000 2.653E+00 1.0000
O*Sum of all water independent and dependent pathways.

Attachment .2 __ Sheet No. 12 of 22

Originator S W, Clark- ----- Date 12/14/09
Chk d By M WPerLt rol - __ Dale 12/14/09

Caic No - QirIGH CA V0l 10 Rev. No. 1
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

1RESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 13
Summary :100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRADPAI4ILY\RESRAD\6.5\USERFILES\100-ll-28-7 183-HPIPELINE.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p)
As mresmfyr and Fraction of Total Dose At t = 1.0008.00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 G round Inhalation Radon Plant Meat Mi Lk Soil
Radio- AAAAAAAAAAAA AAAAAAAAAAAiAA AAAAAA AA 686AA AAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA A8AAAAAAAAAAAA
Ijuclide isrem/yr fract. mram/yr fract. creel/yr fract. creel/yr fract. mrem/yr ftract . mree./yr tract. mrem/yr tract.
AAAAA AAAAAAAA AAAAAA AAAAAAAAh AAA88 AAAAiiAAA AAAAAA AAAAAAAA AAAAAA AAAAAAAA AAAA AAAAAAA AAAAAA ~AAAAA IA0AA
Co-60 1.426E-02 0.0076 4.177E-09 0.0000 0.0008.00 0.0000 1.170E-05 0.0000 1.323E-06 0.0000 3.156E-07 0.0000 8.973E-07 0.0000
Cs-137 1.799E+00 0.9599 3.248E-07 0.0000 0.OOOE+00 0.0000 5.806E-03 0.0031 1.325E-03 0.0007 8.737E-04 0.0005 8.904E-04 0.0005
Eu-152 5.171E-02 0.0276 3.210E-08 0.0000 0.OOOE+00 0.0000 6.6908-07 0.0000 8.821E-08 0.0000 5.984E-09 0.0000 1.646E-06 0.0000
U-238 1.738E-04 0.0001 2.190E-06 0.0000 0.0008.00 0.0000 4.071E-06 0.0000 1.0018-07 0.0000 3.943E-07 0.0000 8.7188-06 0.0000

Total 1 .865E+00 0.9952 2.551E-06 0.0000 0.0008*00 0.0000 5.823E-03 0.0031 1.326E-03 0.0007 8.744E-04 0.0005 9.016E-04 0.0005

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mree/yr and Fraction of Total Dose At t 1.0OOE+00 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ALL Pathways-
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAA 868 AAAAAAAAAAAAA AAAAAAAAAAAAAA8.k AAAAAAAAAAAAAAAA AAAAAA8888888888 8AA8888888888AA
Nuctiide mrem/yr fract. creel/yr tract. creel/yr tract. crems/yr fract. creel/yr tract. creel/yr tract. creel/yr tract.
888888.8 AAAAAAAAA 8AAAAA A8.AA8AA 888888 AA8888888 AAAAAA 8888888A A888AA 888888888 AAAAAA 888888888 888888 AAAA AAAAAA
Co-60 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.OOOE+00 0.0000 1.427E-02 0.0076
Cs-137 0.0001E+00 0.0000 0.0008+00 0.0000 0.000E1.00 0.0000 0.OOOE+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 1.807E+00 0.9647
Eu-152 0.000E+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 5.1718-02 0.0276
U-238 0 000E+00 0.00 0000 0.000.080 000 000+0 .00 .0000 0.0000 0.0008.00 0.0000 1.8938-04 0.0001
iiifil iiiiiiii iii1111 iffilifif ifiii filiifli huh fi iifi! ifffli flilhifll j 1111 ihfflil HIM11 ilfihijfi iiffh
Total G0OE.00 0.0000 0.OOOE+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0008+00 0.0000 1.8748+00 1.0000
O-Sum of all water independent and dependent pathways.

Attachmentl Clr 2 - Smeet No 1301f22
Originator: S. W. Clr -Date 1214/ 09
Chk'd By M. W+ Perott Dil 1/1/0

Caic. No. 0100H-CA-VII1( F/ev No 1
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

iROSRAD, Version 6.5 T. Limit =180 days 12/13/2010 09:43 Page 14
Simiary :100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESR.AOFAI4ILY\RESRAD\6.5\USERFILES100-l-28-7 183-H_PIPELINE.RAO

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrec/yr and Fraction of Total Dose At t = 3.0000+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Grounid Inhalation Radon Plant Meat Mi Lk Soil
Radio- AAAAAAAAAAAAA AAAAAAAAAA.AAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAA AAAAAAOAAA AAhAAAAAAAAAA
NucLide creel/yr fract. crem/yr fract. mreei/yr fract. mrem/yr fract. mrec/yr fract. creel/yr fract. mreei/yr fract.
AAAAAA AhAAA AAAAAA AAAA0A AAAAA A~.AAAA AAAAA AAhA AAAAAA AAAAAAAAA AAAAA AAAAAAAA AAAh AAAhAAAA kAA0
Co-60 4.805E-03 0.0061 1.383E-09 0.0000 0.0000+00 0.0000 3.8960-06 0.0000 4.464E-07 0.0000 1.056E-07 0.0000 2.972E-07 0.0000
Cs-137 7.484E-01 0.9563 1.334t-07 0.0000 0.0000+00 0.0000 2.398E-03 0.0031 5.5300-04 0.0007 3.618E-04 0.0005 3.658E-04 0.0005
Eu-152 2.572t-02 0.0329 1.573E-08 0.0000 0.0000+00 0.0000 3.2960-07 0.0000 4.3610-08 0.0000 2.936E-09 0.0000 8.068E-07 0.0000
U-238 6.4870-08 0.0000 8.984E-10 0.0000 0.0000.00 0.0000 1.6460-09 0.0000 4.0300-11 0.0000 1.604E-10 0.0000 3.554E-09 0.0000
If1iffff~ lil 1111! If f iiffif I 1111 ffff 1111 if ilffffif flii! ifiliiHfiif HiMM1 iifii uh hhhhhihl fiffi
Total 7.789E-01 0.9953 1.514E-07 0.0000 0.0000.00 0.0000 2.402E-03 0.0031 5.535E-04 0.0007 3.619E-04 0.0005 3.669E-04 0.0005

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

As creel/yr and Fraction of Total Dose At t = 3.000E+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ALL Pathwayp*
Radio- AAAAA4OhAAAAAA ~AAAAAAAAAAA A.AAAAAAAAAAAAA AAAAAAAAAAAAA AAAAAAAA AAAAA AAA AAAAAAAA AAAAAAAAAAAAAAAA
Nuclide cram/yr fract. creel/yr fract. mrec/yr fract. mrec/yr fract. creel/yr fract. creelyr fract. creel/yr fract.
AAAAAA AA AiIO4 AAAAAA AA AAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAMAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Co-60 0.0000+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 4.810E-03 0.0061
Cs-137 0.0000+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 7.521E-01 0.9610
Eu-152 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 2.572E-02 0.0329
U-238 0.000E+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 7.117E-08 0.0000
Ififf iiifihiii Hiffif HifiMh hhhhi MMMhhh Milf lhl Ml flilh Mhiffifh HIM11 Ififi1!I hffiH Hihii! iiiiii
Total 0.0000+00 0.0000 0.0001E+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 7.826E-01 1.0000
0-Sum of alL water independent and dependent pathways.

Attachment 2 Sheet No 14 ol
Originator: SW.+ Clark Dale 12114/09

Chk'd By M. W. Perrott Date 1 2.14109)
Caic. No, 0100H-CA-V0l 10 Rev Nc' I
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

1RESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 15
Summeary 100-H-28:7 Pipeline Scale Shallow Zone Radionucl ides
File :C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\100-H-28-7 183-H_PIPELINE.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mree/yr and Fraction of Total Dose At t = 1.OO0E+01 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Grounid Inhalation Radon Plant Meet Milk Soil
Radio- AAAAAAAAAA Ai AAAAAAAAAAAAA AAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAA.AAA AAAAA6AAlAAAAAA AAAAAAA AAAA
NucLidle mrels/yr fract. mreet'yr tract. mrem/yr fract. mre!!/y r t .r act. mrea/yr tract. mreevyr tract. mrem/yr tract.
AAAAAAA AAAAAAAA AAAAAA AA AAAAAA AAAAAA AAAAAAAAA AAAAAA A AAAAA AAAAAA AAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Co-60 0.OOOEvOO 0.0000 0.OOOE+00 0.0000 0.DOOE+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000400 0.0000 O.000E.00 0.0000
Cs-137 0.0000.00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000
Eu-152 0.OOOE.00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000
U-238 0.O0DEv.00 0.0000 0.OOOE.00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.ODOE-.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000

Total 0.ODDE.00 0.0000 0.0000+00 0.0000 0.OOOE+0D 0.0000 0.000E+00 0.0000 0.OD0E+00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000
0

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

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ALl Pathways-
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA IAAAAAAAP.AAAAAAAA AAAAAAAAAAAAAAAA AAAA AAAAAAAA AA AAAAAAAAAAAA AAAAAA*AAAAAAA
NuCclde mresl/yr tract. tres/yr tract. mreel/yr tract. mreetlyr tract. mrem/yr fract. sres/yr fract. mreei/yr fract.
AAAAAAA AAAAAAAA AAAAAA AAAAA AAAAAA AAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Co-60 0.OOOE+00 0.0000 0.0000+00 0.0000 0.OO012+00 0.0000 0.000E.00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000
Cs-137 0.0OOE+00 0.0000 0.0OOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
Eu-152 0.DOOE.00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000
U-238 0.0000.00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+0D 0.0000 0.OOOE+00 0.0000
iflii 1hifhffii hihiii Hifihii HIMu iffififlifi1ff lifiIII I M 1fi tiffihlff1 HIM 111 ffif iff iMi f hf fI jf iiifi
Total 0.0000+00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 O.ODOEvOD 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000
0*5w.. of all water independent and dependent pathways.

Attachmient _ 2. Sheet No. 15 of 2.2
Onrgcinato. S VV. Clark, ---- Date -12/14/Off
Cmh d By -M, VV. Perroti Date 12/14/00U-

t-Ak, No 0100H-CA-V0110 Rev No. 1
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

1RESRAD, Version 6.5 7- Limit = 180 days 12/13/2010 09:43 Page 16
Summary :100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESR.AD-FAMILY\RESRAD\6.5\USERFILES\100-l-28-7 183-H P!PELINE.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionucl ides 0i) and Pathways (p)
As mreel/yr and Fraction of Total Dose At t = 3.0000+01 years

O Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Heat Milk soil
Radio- AAhAAAAAAAAAAAA A~AAAAAAAAAAAA AAAAAAAAAAAAAAAA AAA AAAAAAhAAA AA AAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclidle mress/yr fract. sires/yr tract. mrem/yr tract. sires/yr fract. mreeu/yr fract. sirem/yr fract. sreta/yr tract.
AAAAAA AAAAAAAA AAAAAA AA AAAAAA AA.AAA AAAAAAAAi AAAAAA AAAAA AAAAAA AAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA AAAAA
Co-60 0.OOOE.00 0.0000 0.0000+00 0.0000 0.OOOE*00 0.0000 0.000E+00 0.0000 0.OOE+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
Cs-137 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000
Eu-152 0.OOOE.00 0.0000 0.000E.00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.OOOE*00 0.0000 0.0000.00 0.0000 0.OOOE*00 0.0000
U-238 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000
fillifi ilfliffl 1111ff Iffffliff ff1111 ilifffi ilfffi 111111fff H11f ffiiiffi Hi M i iliffI ilfiff f ff i ff ifi fNiM
Total 0.0000.00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.OOOE*00 0.0000 0.OOOE'00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for individual Radionuclides (i) and Pathways (p)
As ares/yr and Fraction of Total Dose At t 3.0000+01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat milk Al Pathways*
Radio- AAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAA .AAAA.AAAA AAAAAAAAAA
Nuclide sires/yr fract. steel/yr tract. ntern/yr fract. sreei/yr fract. sires/yr tract. srem/yr tract. sires/yr tract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAA.AAA AAAAAA AAAAAAAAA hAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AaAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Co-60 0.000E+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.OOOE*00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000
Cs-137 0.0000*00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.O0OE+00 0.0000 0.0000+00 0.0000
Eu-152 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000
U-238 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OO0E+00 0.0000 D.OOOE+00 0.0000 0.ODOE+0D 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
Hff11ii ilifiti HiM fM Hiiiii i 1 iiffiliffIHIMhIff flifff HIM1 Ifflilfi ff iffi flHifflif f 111 fifl I 11111
Total 0.0000+00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000
OSun of all water independent and dependent pathways.

Attachment z1 Sheet No. 16 of22
Originator- S. W . -- Date 1 2/14/09
Chk'dBy M WV 0ewr,1I _ Date 12/14/09

Caic. No I 0 10 t' Y 101 tO Rev. No. 1
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

IRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 17
Summary 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
Fite :C:\RESRADFAMILY\RESRAD\6.5\USERFILS\100-l-28-7 183-Il_PIPEL[NE.RAD

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

As Islr and Fraction of Total Dose At t0 1.0002+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk soil
Radio- AAAAAWAAAAAA AAAAAAAAAA AAAAA AAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAA AAAIAAAAAAAAAA AAA0AAAAAAAAA.AAA
NucLide mrem/yr fract. mrem/yr fract. eree./yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mreel/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA iiAAA44~ )AAAiAAAA AAAAAA AAAAA40A AAA6A.A AAAAA AAAAAA AiAAhOAA ).AA.AAA
Co-6t 0.0002+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0002.00 0.0000 0.0002+00 0.0000 0.0000+00 0.0000 0.0002+00 0.0000
Cs-137 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0002+00 0.0000
Eu-152 0.0008+00 0.0000 0.0000+00 0.0000 0.OOOt+00 0.0000 0.0000+00 0.0000 0.0002*00 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000
U-238 0.0000+00 0.0000 0.00OE+00 0.0000 0.0001+00 0.0000 0.0000*00 0.0000 0.0002+00 0.0000 0.OOOE--00 0.0000 0.0002+00 0.0000
lfiiil IliMiMl Huh IMMIili ihuhi tHHiHhhi MMh iitHlili 111111 fififil fifh l ihill Huh hifilihhi HIh
Total 0.0000+00 0.0000 0.0000+00 0.0000 0.0002*00 0.0000 0.0000+00 0.0000 0.0002+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000
0

Total Dose Contributions TOOSE(i,p,t) for individual Radionuclides Ii) and Pathways (p)
As mreel/yr and Fraction of Total Dose At t =1.000E+02 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ALL Pathways-
Radio- AAA.AAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAkAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAA AAAAAAAAAAAAAAA
Nuctide mreeW'yr fract. creel/yr fract. mrem/yr fract. mrem/yr fract. mreel/yr fract. mreeilyr fract. mreel/yr fract.
AAAAA AAAAAAA AxAAAAA AAAAAAAAA AAAAAA AAAhAAAAA AAAAAA AA0AAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA AAAAAA AAAAAAAAA AAAAAA

Co-60 0.0002+00 0.0000 0.0002+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0002+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
Cs-137 0.0002+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000 0.0000+00 0.0000 0.0002+00 0.0000 0.0000+00 0.0000 0.0002+00 0.0000
Eu-152 0.0002+00 0.0000 0.0002+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0002+00 0.0000 0.0002+00 0.0000 0.0002+00 0.0000
U-238 0.0002+00 0.0000 0.0002+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000
IhhIhII IffifhlIf11111 Ithhhhli fuil hhif Hiii Hifll Hhhhhhhi HfM Hhhhhuhht tutui IffiffhI IMl fhhhhhli HhiM
Total 0.000E+00 0.0000 0.0002+00 0.0000 0.0002+00 0.0000 0.0002+00 0.0000 0.0000+00 0.0000 0.0002+00 0.0000 0.0002+00 0.0000
O*Suml of all water independent and dependent pathways.

Attachment 2 ___ Shn NJ, I / of 22
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

iRESRAD, Version 6.5 T.. Limit =180 days 12/13/2010 09:43 Page 18
Suammary 100-H-28:7 Pipeline ScaLe Shallow Zone Radionuclides
Fite C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual. Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.700E+02 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AA6AAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAUA AAAAAAAAAAAAAA AA AlAAAAAA AAAAAAAAAAAAAAA AAAAAAA6 66666A
Nuclidle mrem/yr fract. mrem/yr fract. mreel/yr fract. mremfyr fract. mrenl/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AA66A6666 AAAA66 AA4AAAAAAAAAAAAAAAAAAAA A66 66661 666A616166666 11661161166 11111161 6111111611 116A6A AAAAAAAAAe61 1A1111111
Co-60 0.0001.00 0.0000 0.000E+00 0.0000 0.OOOE.00 0.0000 0.DDDE.00 0.0000 0.OOOEe00 0.0000 0.OODEs00 0.0000 0.0001+00 0.0000
Cs-137 00001.+00 0.0000 0.0001.00 0.0000 0.0001+00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.0005.00 0.0000 0.0001.00 0.0000
Eu-152 0.0001.00 0.0000 0.0001+00 0.0000 0.000E.00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.000E.00 0.0000 0.0001+00 0.0000
U-238 0.0001.00 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000 0.000E.00 0.0000 0.000E.00 0.0000 0.000E.00 0.0000 0.0001+00 0.0000

Total 0.0001+00 0.0000 0.0001+00 0.0000 0.0000.00 0.0000 0.0001*00 0.0000 0.0001+00 0.0000 0.0001.00 0.0000 0.000E.00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 2.700E+02 years

0 .Water Dependent Pathways
0 Water Fish Radon Plant Meat milk ALl Pathways-
Radio- AA6AAAAAAAAAA6AAAAAAAAAAAAA6AA A666666A61111 61616666 666661116 AAA666116666 A666 666611666666611 AAAAAAAAAAAAAAAA
Nuclidle mrem/yr fract. mreet/yr fract. mrem/yr fract. mrem/yr fract. mremlyr fract. mremlyr fract. mrem/yr fract.
61166666 A1AAA6A 6661166 666666666 666666 61161166611 6AA6A 6116e66666 6661166 6666611666 666666 6116666666 6666611 6666666611 666
Co-60 0.0001.00 0.0000 0.ODOEeOD 0.0000 0.000E.00 0.0000 0.000E+DO 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000O0.0001+00 0.0000
Cs-137 0.0005+00 0.0000 0.0005+00 0.0000 0.0005.00 0.0000 0.0001+00 0.0000 0.0005.00 0.0000 0.OOOE+00 0.0000 0.0001+00 0.0000
Eu-152 0.0005+00 0.0000 0.0005+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.OOOE.00 0.0000O0.0001+00 0.0000 0.0005+00 0.0000
U-238 4.683E-01 0.8948 1.266E-03 0.0024 0.0005.OD 0.0000 5.177E-02 0.0989 3.299E-04 0.0006 1.6811-03 0.0032 5.234E-01 1.0000
iliffif Hiifilif iffiff fifhfiff ifull fillii iff111ii iiiiff ii i fii iiiii Hi iflilif 111111 fffiiffii fi1111
Total 4.683E-01 D.8948 1.266E-03 0.0024 0.OOOE-00 0.0000 5.177E-02 0.0989 3.299E-04 0.0006 1.681E-03 0.0032 5.234E-01 1.0000
0"Sus of al water independent and dependent pathways.

Attachment 2 Sheet No 18 (i 22
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

iRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 19
Summnary :100-H-28:7 Pipeline Scale Shallow Zone Radionucl ides
File :C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-ll-28-7_183-H_PIPELINE.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 = 1.000E+03 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAA AAAAAA AAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAA AAA.AAAAAAAA AAAAAAAAAAAAA
NucLide mrem/yr fract. mrem/yr fract. mrels/yr fract. mrem/yr fract. mrem/yr fract. mreeL'yr fract. mrem/yr fract.

AAAA AAAAAAA AAAAAA AAAAA6 666 6666 AAAAAAAAA AAAAAA AAAAAA 6 AAAAA66A 666666666 AA6666 AA6666666 A66666 AA66666A AAAAIA
Co-60 0.0008+00 0.0000 0.OOOE*00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000
Cs-137 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000*00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000
Eu-152 0.0000*00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0000*00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000
U-238 0.OOOE*00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.000E-00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000

Total 0.OOOE*00 0.0000 0.0000.00 0.0000 0.0000*00 0.0000 0.0001+00 0.0000 0.0000*00 0.0000 0.OOOE+00 0.0000 0.0000*00 0.0000
0

Total Dose Contributions TDOSEOi,p,t) for Individual Radionuclides Ci) and Pathways (p)
As mreet/yr and Fraction of Total Dose At t = 1.OO0E+03 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways-
Radio- 6AAAAAAAAAAAAAA 66 6666666666 66666666 6666666AA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA 666666666666AA 6666666666AAA
Iluctide mreei/yr fract. mrem/yr fract. erem/yr f ract . mrein/yr fract. mreefyr fract. mremlyr fract. mrem/yr fract.
A66A666 666666666 666666 A66666666 666666 666666666 666666 AAAAA66oA AAAAAA AAAAAAAAA AAAAAA AAAAA66AA 666666 666666666 666666
Co-60 0.OOOE.00 0.0000 0.OOOE*00 0.0000 0.0000*00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
cs-137 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE*00 0.0000 0.0000+00 0.0000 0.000E*00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
Eu-152 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE*00 0.0000 0.OOOE*00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000*00 0.0000
U-238 8.468E-07 0.8937 3.432E-09 0.0036 0.0000*00 0.0000 9.362E-08 0.0988 6.201E-10 0.0007 3.019E-09 0.0032 9.4750-07 1.0000

Total 8.468E-07 0.8937 3.432E-09 0.0036 0.0000.00 0.0000 9.362E-08 0.0988 6.201E-10 0.0007 3.019E-09 0.0032 9.4750-07 1.0000
O*Sum of all water independent and dependent pathways.

Atta, 1 2 Sheet No. 19 of 22
VC [- lark --- _____Date 12/14/09

(Chka ! P \AA Perrott Dale 12/14/09
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

iRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 20
Sunmmary :100-H-28:7 Pipeline Scale Shallow Zone Radionucl ides
File :C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-H-28-7-183-HPIPEL!RE.RAO

Dose/Source Ratios Stained Over All Pathways
Parent and Progeny Principal Radionuclide Contributions indicated

0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)
(i) (j) Fraction 0.0000+00 1.0DOE+00 3.0000+00 1.000t+01 3.000E+01 1.OOOE+02 2.700E+02 1.000E+03~AA*AAAAA AAAAXAAAAA AAAAAAAAA AliAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAI AAAAAAAAA 088008800 000088800

Co-60 Co-60 1.000E+00 8.312E-01 5.286E-01 1.781E-01 0.0OOE+00 0.0000400 0.000E+00 0.0000+00 0.0OOE+00
OCs-137+D Cs-137+0 1.000E+00 2.077E-01 1.469E-01 6.114E-02 0.0000+00 0.0000+00 0.0000+00 0.0000+00 O.OOOE+0O
O~u-152 Eu-152 7.208E-01 3.129E-01 2.420E-01 1.204E-01 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00 00000E+0O
O~u-152 Ou-152 2.792E-01 1.212E-01 9.375E-02 4.663E-02 0.0000+00 t.000E+00 0.0000+00 0.0000+00 0.000E+00
Ou-152 Gd-152 2.792E-01 7.175E-19 1.738E-18 2.175E-18 0.0000+00 0.0000+00 0.0000+00 0.OOOEt00 0.0000+00
Eu-152 siDSR(j) 1.212E-01 9.375E-02 4.663E-02 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.0100+00

OU-238 U-238 5.400E-05 1.599E-08 3.342E-10 1.255E-13 0.000E+00 0.0000+00 0.0000+00 1.064E-05 O.A0OE+0O
0U-238+D U-238+D 9.999E-01 3.561E-03 7.512E-05 2.795E-08 0.0000+00 0.000E+00 0.0000+00 2.077E-01 0.0000+00
U-238+D U-234 9.999E-01 6.294E-10 6.354E-10 2.859E-10 0.0000+00 0.0000+00 0.000E+00 3.071E-07 3.655E-07
U-238+0 Th-230 9.999E-01 4.011E-15 1.306E-14 1.7780-14 0.0000+00 0.0000+00 0.0000+00 3.056E-13 4.387E-12
U-238rD Ra-226+D 9.999E-01 1.615E-16 1.272E-15 4.107E-15 0.0000+00 0.0000+00 0.0000+00 5.243E-10 2.152E-09
U-238+0 Pb-210+0 9.999E-01 8.812E-20 1.335E-18 9.2040-18 0.0000+00 0.OOOE+00 0.0000+00 2.121E-09 8.271E-09
U-238+D iDSR~j) 3.5610-03 7.512E-05 2.8240-08 0.OOOE+00 0.OOOE+O0 0.0000+00 2.077E-01 3.7600-07

The DSR includes contributions from associated (half-life 6 180 days) daughters.
0

Single Radionuclide Soil Guidelines 0(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mremiuyr

Oauctide
Ci) t= t.OOOE+00 1.OOOE+00 3.0000+00 1.OOOE+01 3.0000+01 1.0000+02 2.700E+02 1.0000.03

Co-60 1.805E+01 2.838E+01 8.420E+01 *1.132E+15 *1.132E+15 *1.1320+15 *1.1320+15 *1.1320+15
Cs-137 7.223E+01 1.021E+02 2.453E+02 *8.704E+13 *8.704E+13 *87'040+13 *8.7040+13 *8.7040.13
Eu-152 3.456E+01 4.467E+01 8.982E+01 '1.7650+14 *1.765E.14 *1.7650+14 *1.7650+14 *1.765E+14
U-238 4.213E+03 1.997E005 '3.3610+05 '3.3610+05 *3.3610.05 '3.3610+05 7.222E+01 *3.3618+05

*At specific activity Limit
0

Stained Dose/Source Ratios OSR(i,t) in lmrerrVyr)/(pCi/g)
and Single Radionuclide Soil Guidelines 0(i,t) in pCi/g

at tmmn = time of miniimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.0000+00 years

ONuclide Initial tmin OSR(i,tein) G(i,toin) DSR(i,tmax) Gti,tmax)
Ci) (pCi/g) (years) (pci/g) (pCilg)

0000000 080000800 OOOOOOOOOAAOOAAA AOOAAAAOO 000000000 080008000 008000080
Co-60 2.700E-02 0.0000+00 8.312E-01 1.805E+01 8.312E-01 1.805E+01
Cs-137 1.230E+01 0.0000+00 2.0770-01 7.2230+01 2.077E-01 7.223E+01
Eu-152 1.5400-01 0.000E+00 4.3410-01 3.456E+01 4.3410-01 3.456E+01
U-238 2.520E+00 271.2 h 0.5 2.0770-01 7.222E+01 3.561E-03 4.2130+03

Attachment Sheet No 20 of 22
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

1RESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 21
Summsary 100-M1-28:7 Pipeline Scale Shallow Zone Radionuclides
Fite C:\RESRAD_MILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

individual Nuctide Dose Summ~ed over All Pathways
Parent NucLide and Branch Fraction Indicated

O~uctide Parent THF(i) DOSE(j,t), mreis/yr
(j) (j) t= 0.000Ee00 1.OOOE.00 3.000E.00 1.0008*01 3.0008+01 1.000E+02 2.700E+02 1.OOOE.03

AAAAAAA AAAAAAA AAAAAA AAAA1AA AAAAAAAAA AAAAAAAAA AAAAAAAAA A AAAAU AAAAAAAAA AAAAAAAAA AAAAAAAAA
Co-60 Co-60 1.0008.00 2.244E-02 1.427E-02 4.810E-03 0.000E.00 0.OOOE+00 0.000E+00 0.0008+00 0.0008+00
OCs-137 Cs-137 1.000E+00 2.554E+00 1.807E+00 7.521E-01 0.0008*00 0.000E+00 0.OOOE*00 0.0008+00 0.000E+00
0Eu-152 Eu-152 7.2088-01 4.81BE802 3.727E-02 1.854E-02 0.0OOE+00 0.000E*00 0.000E+00 0.0008*00 0.0008+00
Eu-152 Eu-152 2.792E-01 1.866E-02 1.444E-02 7.181E-03 0.000E*00 0.OOOE*00 0.000E*00 0.000E+00 0.000E*00
Eu-152 5DOSE(j) 6.685E-02 5.171E-02 2.572E-02 0.OOOE*00 0.OOOE*00 0.0008*00 0.0008*00 0.0008+00
O~d-152 Eu-152 2.792E-01 1.105E-19 2.677E-19 3.349E-19 0.0008*00 0.0008*00 0.000E+00 0.0008*00 0.0008+00
Ou-238 U-238 5.400E-05 4.029E-08 8.422E-10 3.162E-13 0.0OOE+00 0.0008+00 0.0O0E+00 2.682E-05 0.000E.00
U-238 U-238 9.999E-01 8.973E-03 1.893E-04 7.045E-08 0.000E+00 0.000E.00 0.0008.00 5.233E-01 0.000E*00
U-238 iDOSE(j) 8.973E-03 1.893E-04 7.045E-08 0.000E+00 0.000E+00 0.000E.00 5.234E-01 0.0008*00
OU-234 U-238 9.999E-01 1.586E-09 1.6018-09 7.204E-10 0.0008.00 0.0008*00 0.0008*00 7.740E-07 9.212E-07
OTh-230 U-238 9.999E-01 1.011E-14 3.291E-14 4.4818-14 0.0008+00 0.0008+00 0.0008+00 7.7008-13 1.1068-11
ORa-226 U-238 9.999E-01 4.069E-16 3.206E-15 1.0358-14 0.0008+00 0.0008+00 0.0008+00 1.3218-09 5.423E-09
OPb-210 U-238 9.999E-01 2.2218-19 3.364E-18 2.319E-17 0.000E+00 0.0008*00 0.0008+00 5.344E-09 2.084E-08
iii ifiiiiuii i ililillil iii iHI iMli Mii M HiiIii Mi i ilillil ifliffill Iflllllll Ilfillll
THF(i) is the thread fraction of the parent nuclide.
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

iRESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 22
Summiary 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRADPAILY\RESRAD\6.5\USERFILES\100-H-28-7 183-H-PIPELINE.RAD

Individual. Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

ONuclidle Parent OliFli) S(j,t), pCi/g
(j) (i) t= 0.OOOE.00 1.OOOE+00 3.0000+00 1.0000.01 3.000E+01 1.0000+02 2.700E+02 1.000E+03

AK.4AAAA AAAAAAA AAAAAAAAA AAAAAA4AAA AAAAAAAA AAAAAAAAA AAAAAA AAAAAAA AAiiAAAA AAAAAA AAAAAAAAA
Co-60 Co-60 1.000E+00 2.700E-02 2.023E-02 1.136E-02 1.509E-03 4.713E-06 8.024E-15 4.059E-36 0.0OOE+00

0Cs-137 Cs-137 1.0008.00 1.230E+01 1.027E+01 7.167E+00 2.032E.00 5.547E-02 1.864E-07 9.497E-21 0.0000+00
OEu-152 Eu-152 7.208E-01 1.110E-01 1.013E-01 8.441E-02 4.454E-02 7.173E-03 1.202E-05 2.182E-12 2.464E-41
Eu-152 Eu-152 2.792E-01 4.300E-02 3.924E-02 3.269E-02 1.725E-02 2.779E-03 4.657E-06 8.452E-13 9.544E-42
Eu-152 aShj): 1.540E-01 1.406E-01 1.171E-01 6.180E-02 9.952E-03 1.668E-05 3.027E-12 3.419E-41

OGd-152 Eu-152 2.792E-01 0.0000.00 2.625E-16 7.134E-16 1.714E-15 2.317E-15 1.300E-15 2.571E-16 2.439E-19
OU-238 U-238 5.400E-05 1.361E-04 3.336E-06 2.004E-09 1.066E-20 0.0000+00 0.0000.00 0.0000.00 0.0000+00
U-238 U-238 9.999E-01 2.520E.00 6.177E-02 3.711E-05 1.974E-16 0.0000+00 0.0000.00 0.0000+00 0.0000+00
U-238 aSCI): 2.520E.00 6.1770-02 3.712E-05 1.974E-16 0.0000.00 0.0000.00 0.0000.00 0.00O00
OU-234 U-238 9.999E-01 0.OOOE+00 1.670E-06 1.256E-06 4.187E-07 1.814E-08 3.072E-13 7.946E-25 0.000E+00
0Th-230 U-238 9.999E-01 0.0000+00 1.199E-11 3.843E-11 8.640E-11 1.091E-10 1.090E-10 1.065E-10 9.613E-11
ORa-226 U-238 9.999E-01 0.0000+00 2.098E-15 2.2120-14 1.564E-13 3.814E-13 4.200E-13 4.101E-13 3.703E-13
OPb-210 U-238 9.9990-01 0.OGOEeOO 1.8370-17 6.2600-16 1.474E-14 8.517E-14 1.192E-13 1.164E-13 1.051E-13

THF~i) is the thread fraction of the parent nuclide.
ORESCALC.EXE execution time =12.89 seconds

Attachment 2 Sheet No. 22 oi 22
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAn, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 1
Intrisk 1 00-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File C: \RESRADE.FAMLY\RESRAl\6.5\IJSERFILES\l00-H-28-7_183-ILPIPELINE.RAD
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

IRESRAD, Version 6.5 T-' Limit = 180 days 12/13/2010 09:43 Page 2
Intrisk :100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRADFAMILY\R8SRAD\6.5\USERFILES\100-H-28-7 183-KPIPELINE.RAD

Cancer Risk Slope Factors Suhmmary Table
Risk Library: fEAST 2001 Morbidity

0 ''Current Base 3 Parameter
Menu 'Parameter ' au Case* Name

Sf-i Ground external radiation slope factors, 1/yr per (pCf/g): I'
Sf-I 3Co-60 1.24E-05 31.24E-05 'SLPF( 1,1)
Sf-i ' Cs-137+0 2.55E-06 5.32E-10 'SLPFC 2,1)
51-1 'Eu-152 5.30E-06 5.30E-06 SLPF( 3,1)
Sf-i Gd-iS? ' .008.00 ' .OOE+50 SLPF( 5,1)
sf-i 3 Pb-210.0 4.21E-09 '1.41E-09 SLPF( 6,1)
sf-i Ra-226+D '8.49E-06 2.29E-08 ' LPF( 7,1)
sf-i Th-230 '8.19E-10 '8.19E-10 SLPF( 8,1)
sf-i U-234 2.52E-10 '2.52E-10 'SLPF( 9,1)
sf-i 3U-238 4.99E-11 '4.99E-11 SLPF( 10,1)
Sf-i 'u-238+D 1.14E-07 I4.99E-11 3 SLPP( 11,1)

Sf-2 3Inhalation, slope factors, i/(pCi):
Sf-2 'Co-60 3.58E-11 3.58E-11 'SLPF( 1,2)
sf-2 'Cs-13730 1.19E-11 '1.198-11 SLPF( 2,2)
SI-2 Eu-i52 '9.10E-11 3 9.10E-11 ISLPF( 3,2)
Sf-2 ' d-152 '9.10E-09 '9.10E-09 'SLPF( 5,2)
Sf-2 Pb-21OD-0 1.39E-08 '2.77E-09 'SLPFI 6,2)
Sf-2 Ra-226eD ' 1.16E-08 1.15E-08 SLPF( 7,2)
Sf-2 3Th-230 '2.858-08 2.8SE-OS SLPFI 8,2)
Sf-2 U1-234 1 .14E-08 1 .14E-08 'SLPFC 9,2)
Sf-2 U1-238 I9.32E-09 39.32E-09 3 SLPFI 10,2)
51-2 U 1-238+1) 9.35E-09 9.32E-09 'SLPFI 11,2)

Sf-3 Food ingestion, slope factors, iI(pCi):
Sf-3 'Co-60 '2.23E-11 '2.23E-1i SLPF( 1,3)
Sf-3 'Cs-137+D ' 3.74E-11 '3.74E-11 SLPF( 2,3)
Sf-3 ' u-152 '8.708-12 8.70E-12 SLPFI 3,3)
Sf-3 Gd-152 3.85E-11 3.85E-i11 SLPF( 5,3)
51-3 Pb-210'-0 3.44E-09 1.18E-09 SLPF( 6.3)
51-3 Ra-226.0) 5.15E-10 5.14E-10 'SLPF( 7,3)
Sf-3 'Th-230 '1.19E-10 1.19E-10 'SLPF( 8.3)
Sf-3 U1-234 '9.55E-i11 9.55E-11 'SLPFI 9.3)
Sf-3 31U-238 '8.66E-li 8.66E-11 SLPP( 10,3)
Sf-3 U1-238+1) 1.21E-10 '8.668-11 'SLPP( 11,3)

51-3 3Water ingestion, slope factors, 1/Ipti):
51-3 Co-60 '1.57E-11 1.57E-11 'SLPF( 1,4)
Sf-3 Cs-13730 ' 3.04E-11 3.04E-11 SLPF( 2,4)
Sf-3 3Eu-152 '6.07E-12 '6.07E-12 'SLPF( 3,4)
Sf-3 Gd-152 '2.97E-1i 2.97E-11 SLPF( 5,4)
Sf-3 Pb-210+0 1.27E-09 8.81E-10 SLPF( 6,4)
Sf-3 Ra-226-0 3.86E-10 '3.85E-10 'SLPPI 7,4)
51-3 Tlr-230 9.10E-11 9.10E-11 SLPF( 8,4)
Sf-3 3 U-234 7.07E-11 '7.07E-11 SLPF( 9,4)
Sf-3 I U-238 '6.40E-11 6.40E-11 5LPF( 10,4)
Sf-3 U-238+1) 3 8.718-11 I6.40E-11 I5LPF( 11,4)

Sf-3 Soil ingestion, slope factors, 1/Iptit:
Sf-3 Co-60 '4.038-il 4.03E-11 SLPF( 1,5)
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

IRESRAD, Version 6.5 T., Limit =180 days 12/13/2010 09:43 Page 3
Intrisk 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRAD-FAMILY\RESRAD\6.5\IJSERFILES\100-H-28-7_183-I_PIPELINE.RAD

Cancer Risk Slope Factors Su~mmary Table (continued)
Risk Library: lEAST 2001 Morbidity

0 ''Current Base Parameter
Menu Parameter ' Value Case* Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Sf-3 Cs-137+D 4.33E-11 '4.33E-11 'SLPF( 2,5)
Sf-3 Eu-152 1.62E-11 1.62E-11 SLPF( 3,5)
Sf-3 'Gd-152 6.29E-11 6.29E-11 SLPF( 5,5)
Sf-3 3Pb-210+0 2.66E-09 '1.84E-09 SLPF( 6.5)
Sf-3 Ra-22630 7.30E-10 7.29E-10 SLPF( 7,5)
Sf-3 3Th-230 2.02E-10 2.02E-10 SLPF( 8,5)
Sf-3 U-234 '1.58E-10 1.58E-10 'SLPF( 9,5)
Sf-3 U-238 '1.43E-10 1.43E-10 SLPF( 10,5)
Sf-3 U-238+D 2.108-10 '1.43E-10 SLF 11,5)

Sf-Rn Radon Inhalation slope factors, 1/CpCi):
Sf-Rn Rn-222 1.80E-12 1.80E-12 SLPFRII(1,1)
Sf-Rn Po-218 3.70E-12 3.70E812 SLPFRN(1,2)
Sf-Rn Pb-214 6.20E-12 I 6.20E-12 3SLPFRIJ(1,3)
Sf-Rn 'Bi-214 '1.50E-11 1.50E-11 SLPFRN(1,4)

Sf-Rn Radon K factors, (mrem/WLM):
Sf-Rn Rn-222 Indoor 7.60E+02 7.60E-02 KFACTR(1,1)
Sf-Rn Rn-222 Outdoor 5.70E+02 '5.70E+02 KFACTR(1,2)

*Base Case means Default.Lib w/o Associate NucLide contributions.
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

IRESRAD, Version 6.5 T. Limit =180 days 12/13/2010 09:43 Page 4
I ntri sk 100-H -28:7 Pipeline Scale Shallow Zone Radionuclides
Pile :C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-ll-28-7_183-HPIPELINE.RAD

Risk Slope and Environm~ental Transport Factors for the Ground Pathway
ONuclide Slope(i)* ETPG(i,t) At Time in Years (dimensionless)

0i) t= 0.000E+00 1.OOOE+00 3.0008+00 1.000E+01 3.OOOE+01 1.OOOE+02 2.700E4-02 1.000E+03
A6AAAA AAAiAAAAA AAAAAAAAA AAAA2AA6A AAAAAAAAA AAAAAAAAA AAAAAAAAA AA.AAAAAAA AAAAAAAAA AA6AAA.A
At-Zig 3.5708-09 2.667E-01 2.407E-01 1.666E-01 0.OOOE+00 0.000E4-00 0.0008+00 0.0O0E+00 0.000E+00
Ba-137m 2.690E-06 7.083E-02 6.115E-02 3.896E-02 0.OOOE.00 0.0008+00 0.O00E+00 0.0008+00 0.OO0E+00
Bi-210 2.760E-09 1.110E-01 9.737E-02 6.4088-02 0.OOOE+00 0.0008+00 0.0008+00 0.0008+00 0.OOOE+00
Bi-214 7.4808-06 6.312E-02 5.449E-02 3.473E-02 0.0008+00 0.00OE+00 0.000E+00 0.OOOE+00 0.OO0E+00
Co-60 1.240E-05 6.29BE-02 5.442E-02 3.483E-02 0.000E+00 0.OOOE+00 0.OOOE.00 0.OOOE.-00 0.OOOE.00
Cs-137 5.320E-10 1.309E-01 1.157E-01 7.685E-02 0.0008+00 0.0008*00 0.0008.00 0.0008.00 0.0008*00
Eu-152 5.300E-06 6.945E-02 6.0008-02 3.830E-02 0.0008+00 0.000E+00 0.0008.00 0.0008+00 0.OOOE.00
Gd-152 0.0000+00 0.OOOE+00 0.0008.00 0.000E.00 0.000E+00 0.OOOE.00 0.000E+00 0.0008+00 0.0008+00
Pa-234 8.710E-06 7.0348-02 6.073E-02 3.865E-02 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008.00
Pa-234m 6.8708-08 7.3028-02 6.3288-02 4.0718-02 0.0008+00 0.0008+00 0.0008+00 0.0000+00 0.0008+00
Pb-210 1.410E-09 3.3018-01 3.0168-01 2.2218-01 0.0008+00 0.0008*00 0.OOOE.00 0.00DE00 0.0008+00
Pb-2 14 9.8208-07 8.127E-02 7.008E-02 4.425E-02 0.0008+00 0.0008+00 0.0008*00 0.0O000 0.0008+00
Po-210 3.9508-11 6.865E-02 5.932E-02 3.794E-02 0.000E+00 0.0008*00 0.0008+00 0.0008+00 0.0008+00
Po-214 3.860E-10 6.9828-02 6.023E-02 3.823E-02 0.000E+00 0.0008.00 0.0008+00 0.0008+00 0.0008+00
Po-218 4.2608-11 6.9398-02 5.9908-02 3.8188-02 0.000E+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00
Ra-226 2.290E-08 8.900E-02 7.653E-02 4.7478-02 0.0008+00 0.000E+00 0.0008.00 0.0008+00 0.OOOE.00
Rn-222 1.7408-09 7.3888-02 6.3748-02 4.0518-02 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0000+00
Th-230 8.190E-10 1.603E-01 1.454E-01 1.0468-01 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00
Th-234 1.6308-08 1.4538-01 1.272E-01 8.076E-02 0.0008+00 0.0008+00 0.0008.00 0.0008+00 0.0008+00
TL-210 0.0008+00 6.8008-01 6.800E-01 6.8008-01 6.8008-01 6.800E-01 6.800E-01 6.8008-01 6.800E-01
U-234 2.5208-10 2.4218-01 2.2978-01 1.9468-01 0.0008.00 0.0008+00 0.0008+00 0.0008+00 0.0008+00
U-238 4.9908-11 4.9378-01 4.8098-01 4.4098-01 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00

*-Units are 1/yr per (pCi/g) at infinite depth and area. Multiplication by ETFG(i,t) converts to site conditions.
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 5
lntrisk :100-H-28:7 Pipeline Scale Shallow Zone Radionucl ides
File :C:\ROSRADFAMILY\RESRAO\6.5\USERFILES\100-Il-28-7-183-HPPLIJE.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 0.0000+00 years

Water Independent Pathways (inhalation w/o radon) Water Dependent Pathways
Radio- AAA84AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Total
NucLide Inhalation Plant Meat Milk soil Water Fish Plant Meat Milk Ingestion

t

AAAAAAA AAAAAAAAAA &AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA
Co-60 3.816E-05 8.588E-01 9.378E-02 2.284E-02 6.675E002 0.0000+00 0.0001+00 O.0000+00 0.0000+00 0.OOOE+00 1.042E+00
Cs-137 1.739E-02 1.956E+02 4.343E+01 2.925E+01 3.041E+01 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0OOE+00 2.987E+02
Ou-152 2.1771-04 1.533E-01 2.0101-02 1.381E-03 3.807E-01 0.0001+00 0.0001+00 0.000E+00 0.0001.00 0.000E+00 5.5551-01
Od-152 0.000E+00 0.0000+00 0.0000+00 0.00011.00 0.000E+00 0.OOOE+00 0.OOOE+00 0.0001+00 0.000E+00 0.OOOE+00 0.000E+00
Pb-210 0.OOOE+00 0.0000+00 0.OOOE+00 0.0000+00 0.OOOE-00 0.000E+00 0.0001+00 0.0001.00 0.000E+00 0.0001+00 0.000E+00
Ra-226 0.000E'-00 0.OOOE+00 0.0001+00 0.000E+00 0.OOOE+00 0.0000+00 0.0000+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00
Th-230 0.000E+0l 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
U-234 0.0000+00 0.0000+00 0.0000+00 0.0001+00 0.0000.00 0.000E+00 0.0000+00 0.000E+00 0.OOOE+00 0.0000+00 0.0000.00
U-238 3.5620-03 2.508E+00 5.590E-02 2.7121-01 6.2301+00 0.OOOE+00 0.000E+00 0.0000.00 0.0000+00 0.0000+00 9.066E+00

*Sum of all ingestion pathways, i.e. water independent plant, eat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0
Amount of Intake Quantities QIHT9(irn,i,t) and QINT9Il(irn,i,t) for Inhalation of

Radon and its Decay Products as pci/yr at t= 0.0000400 years
0 Radionuclides

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKAAAAAAAAAAAAAAAAAAAAAAAAAAZAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Oi-212

AAAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAUUA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Water-ind. 0.0000+00 0.0001+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00
Water-dep. 0.0001+00 0.000E+00 0.0000+00 0.0001+00 0.0000+00 0.0000+00 0.0000+00 0.0001+00
filiiflifff iffffiiiil ififiliffi ffifiii iIfflfiff fifiII1ff fflffil Iti1iII fifffffilf
Total 0.0001+00 0.0001+00 0.0000+00 0.0001+00 0.0000+00 0.0001+00 0.0000+00 0.0000+00

Water-ind. == Water-independent Water-dep. == Water-dependent
0

Excess Cancer Risks CNRSi,p,t) for individual Radionuclides 0i) and Pathways (p)
and Fraction of Total Risk at t= 0.0000.00 years

0 Water Independent Pathways (Inhalation excludles radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio- AiiAAAAAAAAAAAAAA AAAhAAAAAAAAAAA AAAAAAAAAAAAAAA AA6AAAAAAAAAAAAA AAAAAAAAAAAAAAAA A*,AAAAAAAAAAAAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA 666866866 686668 668666866 886868 666666666 666866
Co-60 4.1811-08 0.0077 2.6561-15 0.0000 3.750E-11 0.0000 4.173E-12 0.0000 1.005E-12 0.0000 5.2301-12 0.0000
Cs-137 5.196E-06 0.9528 4.742E-13 0.0000 1.693E-08 0.0031 3.8301-09 0.0007 2.5420-09 0.0005 3.0181-09 0.0006
lu-152 1.5760-07 0.0289 5.3561-14 0.0000 3.637E-12 0.0000 4.7931-13 0.0000 3.255E-14 0.0000 1.6681-11 0.0000
Od-152 0.0000+00 0.0000 2.264E-26 0.0000 6.8461-26 0.0000 9.0551-27 0.0000 2.4411-28 0.0000 2.7580-25 0.0000
Pb-210 2.419E-24 0.0000 4.8181-26 0.0000 3.7460-23 0.0000 5.8180-25 0.0000 5.4941-25 0.0000 1.6151-23 0.0000
Ra-226 3.987E-20 0.0000 1.124E-24 0.0000 5.611E-22 0.0000 4.120E-24 0.0000 1.046E-23 0.0000 1.242E-22 0.0000
Th-230 1.657E-20 0.0000 3.829E-21 0.0000 4.635E-21 0.0000 7.5280-23 0.0000 1.062E-23 0.0000 4.7471-20 0.0000
U-234 2.5080-16 0.0000 3.6841-17 0.0000 2.2170-16 0.0000 5.0050-18 0.0000 2.3601-17 0.0000 8.9291-16 0.0000
11-238 2.9671-08 0.0054 4.1631-11 0.0000 3.7820-10 0.0001 8.428E-12 0.0000 4.089E-11 0.0000 1.636E-09 0.0003
HfMi fifififfi ff11fil iifiiiiii iM fifififif flif ffiffffiii iii fififififflf iifi fifliff
Total 5.4251-06 0.9948 4.2161-11 0.0000 1.735E-08 0.0032 3.8430-09 0.0007 2.5841-09 0.0005 4.6761-09 0.0009
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 T. Limit =180 days 12/13/2010 09:43 Page 6
Intrisk :100-H-28:7 Pipeline Scale Shallow Zone Radionucl ides
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-H-28-7-183-HPIPELINE.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E'-00 years

Water Dependent Pathways

Water Fish Plant Meat Milk All. Pathways-
Radio- AkAAesAAAAAeiAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAA AAA0A~i AAAiA ht24AA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA ,isshsk A AAkA AAAAAAi AAAAAiAe AAAiAAA AAiAAAAAA AktA AAAAAAAAA AA)&ssA
Co-60 0.0000.00 0.0000 0.0000+00 0.0000 0.0000'-00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 4.1860-08 0.0077
Cs-137 0.0000.00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.OOOE.00 0.0000 5.223E-06 0.9576
Eu-152 0.OOOE+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0OOE+00 0.0000 0.0000+00 0.0000 1.576E-07 0.0289
Gd-152 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.OOOE+OO 0.0000 3.742E-25 0.0000
Fb-210 0.OOOE.00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.OOOE.-00 0.0000 5.720E-23 0.0000
Ra-226 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.0000+00 0.0000 0.DOOE+00 0.0000 4.057E-20 0.0000
Th-230 0.OOOE.00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 7.258E-20 0.0000
U-234 0.OOOE+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 1.431E-15 0.0000
U-238 0.OOOE+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 3.177E-08 0.0058
filiffII I lull iII111 i III!!!! iif iff ilii liii ii ilii fiiii ff111 iii HiM Hii h il ii iii fii 11111IiI f~fllI
Total 0.0000+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000 0.OOOE.-00 0.0000 5.454E-06 1.0000

~Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9IJ(irn,i,t) for Inhalation of

Radon and its Decay Products at t= 0.000E+00 years
0 Radionuclides

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

AAAAAAAAAAA AAAAAAAAAA AAAAAAAAAA kAAAA ,AAA AA AAAAAAA AAAAAAAAA AAkAAAA AAAAAAAAA AAAAAAAAAA
Water-mnd. 0.0000+00 0.0000+00 0.0000.00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00
Water-dep. 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00

Total 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00

Witer-ind. == Water-independent Water-dep. == Water-dependent

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (0) and Pathways (p)
and Fraction of Total Risk at t= 0.0000+00 years

0 Water Independent Pathways (lnhalation excludes radon)
0 Ground inhalation Radon Plant Meat Milk soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAhAA AAAAAAAAAAAAAAAA AAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
NucLide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAe AAAAAA AAAAAAAAA AAAAWA AAAAAAAAA ,Aeses AAAAAAe AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Co-60 4.181E-08 0. 0077 2.656E-15 0.0000 0.0000+00 0.0000 3.750E-11 0.0000 4.1730-12 0.0000 1.0050-12 0.0000 5.2300-12 0.0000
Cs-137 5.196E-06 0.9528 4.7420-13 0.0000 0.0000+00 0.0000 1.693E-08 0.0031 3.8300-09 0.0007 2.542E-09 0.0005 3.0180-09 0.0006
Eu-152 1.576E-07 0.0289 5.3560-14 0.0000 0.0000.00 0.0000 3.6370-12 0.0000 4.7930-13 0.0000 3.255E-14 0.0000 1.6680-11 0.0000
U-238 2.9670-08 0.0054 4.163E-11 0.0000 0.0000+00 0.0000 3.782E-10 0.0001 8.428E-12 0.0000 4.0890-11 0.0000 1.636E-09 0.0003
ih fiiiffil ififhl Hihifilhi Mill ilIiiI Ifiii ilifHif fitli IhilihiH Hul liili huhii iiiii ilifli

Total 5.4250-06 0.9948 4.216E-11 0.0000 0.0000+00 0.0000 1.7350-08 0.0032 3.8430-09 0.0007 2.5840-09 0.0005 4.676E-09 0.0009
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ATTACHMENT 3

1RESRAD, Version 6.5 To Limit = 180 days 12/13/2010 09:43 Page 7
lntrisk :100-M1-28:7 Pipeline Scale Shallow Zone Radionucl ides
File :C:\RESRAD-FAMILY\RESRAfl\6.5\USERFILES\100-H-28-7183-HPIPELINE.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years

Water Dependent Pathways

Wa ter Fish Radon Plant Meat Milk ALL pathways
Radio- AAAAAAAA8. A AAAAAAA AAAAAAA AAAAAAApA AAAAAAA AAAAAAAAAAAAAAA AAAAA8000800 A A0A i0 A44AAAA AAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
0800060 0AA 00A 000008 AAAAAAAA ~0AAAA AA AA AAAAAA AAAAA 4AAAAAA AAAAAA 066666666 OeOAitA 0~AAA 00A AAAAA AAAAAAAAA AA666
Co-60 0.0000.00 0.0000 0.OO0E+00 0.0000 0.0000.00 0.0000 0.0000E-00 0.0000 0.OOOEi-00 0.0000 0.0000.00 0.0000 4.186E-08 0.0077
Cs-137 0.000E.00 0.0000 0.OOOE.00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000 5.223E-06 0.9576
Eu-152 0.OOOE.-00 0.0000 0OE+00 0.0000 0.000E400 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.0000.00 0.0000 1.576E-07 0.0289
U-238 0.0000.00 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0000i00 0.0000 0.0OOE+00 0.0000 0.000E.00 0.0000 3.177E-08 0.0058
ifll!!i Ififfifff HIM IlIflIlli f f f i fiffifilf 111111 fiffilifi ifii iffiififf iffff Ifffit ffif11 ififff iiiiiM
Tota L 0 .000E.00 0.0000 0 .000E400 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000 5.454E-06 1.0000

**
4
*CNRS(ipt) includes contribution from decay daughter radionuclides

Attachment 3 ShIf N, 7 8
Originator: S -W. Clark ___ Date 240
Chk'd By M WPerrott O-- ate '21 01

CaIc. No. 0100H-CA-VOl10O Rt- 1q,
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 T. Limit =180 days 12/13/2010 09:43 Page 8
lntrisk 100-H-28:7 Pipeline Scale Shallow Zone Radionucl ides
File C:\RESRAD-PAMILY\RESRAD\6.5\USERFIL8S\100-H-28-7_183-HPIP8LINE.RAD

Amount of Intake Quantities OIHT(i,p,t) for Individual Radionuclides Ci) and Pathways (p)
As pCi/yr at t= 1.0008+00 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- AAAAAHAAAAAAAAAAAIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAX Total
IucLide Inhalation Plant Meat Milk soil Water Fish Plant Meat milk Ingestion-
AA446AA AAAAAAeA AAAAAAAAAA AAAAAAAeAA AAAAAAA4AA AAAAAAAAAA AAA55AAAAAA 4444444444 4444444446 4444444444 4484444444 4444444444
Co-60 2.410E-05 5.493E-01 6.2008-02 1.480E-02 4.215E-02 0.0008+00 0.0008+00 0.0008+00 0.OOOE+00O0.0008+00 6.682E.01
Cs-137 1.223E-02 1.394E+02 3.178E+01 2.098E+01 2.140E+01 0.0008+00 0.0008+00 0.0008+00 0.OOOE400 0.0008+00 2.136E+02
tu-152 1.674E-04 1.189E-01 1.567E-02 1.064E-03 2.928E-01 0.0008+00 0.0008+00 0.000E8*00 0.0008+00 0.0008+00 4.284E-01
Od-152 3.126E-19 2.217E-16 2.920E-17 7.976E-19 5.4678-16 0.0008+00 0.0008+00 0.0008+00 0.OOOE.00 0.0008+00 7.984E-16
Fb-210 2.188E-20 8.442E-17 1.196t-18 1.113E-18 3.826E-17 0.OOOt+00 0.0008+00 0.0008*00 0.000E+00 0.0008+00 1.250E-16
Ra-226 2.4988-18 2.593E-14 1.6268-16 4.6808-16 4.3698-15 0.0008+00 0.0008+00 0.0008.00 0.0008+00 0.0008+00 3.093t-14
Th-230 1.428E-14 4.347E-12 7.608E-14 1.258E-14 2.498E-11 0.0008+00 0.0008+00 0.0008.00 0.0008+00 0.0008+00 2.942E-11
U-234 1.989E-09 1.419E-06 3.1918-08 1.519E-07 3.478E-06 0.0008+00 0.0008+00 0.0008*00 0.0008+00 0.OOOE+00 5.081E-06
U-238 7.3568-05 6.007E-02 1.4778-03 5.818E-03 1.2878-01 0.0008+00 0.0008+00 0.000E+00 0.OOOE+00 0.000E;00 1.960E-01

*Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0
Amount of Intake Quantities OIIJT9(irn,i,t) and QIIJT9I(irnji,t) for Inhalation of

Radon and its Decay Products as pCi/yr at t= 1.0008+00 years
o Radionucl ides

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 8i-214 Rn-220 Po-216 Pb-212 Bi-212

44444444444 4444444444 4444444444 A444644444 4444444444 4444444444 4444444444 4444444444 4444444444
Water-mnd. 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.OOOE+00 0.0008+00 0.0008.00
Water-nep. 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008.00 0.0008+00

Total 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.000E+00

Water-ind. ==Water-independient Water-dep. == Water-dependent
0

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.0008+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil

Radio- AA44444444444444 4444444444444444 4444444444444444 44444444444444A 4444444444444444 4444444444444444
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
4444444 44444446 AA AAAAAAAAA 444444AA 44444444 444444AA 44444444 444444AA 44444444 444444AA 444444 44 444 444
Co-60 2.428E-08 0.0071 1.516E-15 0.0000 2.162E-11 0.0000 2.470E-12 0.0000 5.856E-13 0.0000 2.9848-12 0.0000
cs-137 3.257E-06 0.9569 2.928E-13 0.0000 1.055E-08 0.0031 2.435E-09 0.0007 1.592E-09 0.0005 1.864E-09 0.0005
Eu-152 1.052E-07 0.0309 3.522E-14 0.0000 2.409E-12 0.0000 3.1908-13 0.0000 2.144E-14 0.0000 1.096E-11 0.0000
Gd-152 0.0008.00 0.0000 2.038E-26 0.0000 6.198E-26 0.0000 8.229E-27 0.0000 2.200E-28 0.0000 2.464E-25 0.0000
Pb-210 3.1748-24 0.0000 5.7748-26 0.0000 4.4538-23 0.0000 6.9938-25 0.0000 6.558E-25 0.0000 1.936E-23 0.0000
Ra-226 3.879E-20 0.0000 1.087E-24 0.0000 5.483E-22 0.0000 4.112E-24 0.0000 1.027E-23 0.0000 1.201E-22 0.0000
Th-230 1.560E-20 0.0000 3.337E-21 0.0000 4.088E-21 0.0000 6.718E-23 0.0000 9.573E-24 0.0000 4.137E-20 0.0000
U-234 2.975E-16 0.0000 4.7718-17 0.0000 2.8718-16 0.0000 6.4808-18 0.0000 3.0578-17 0.0000 1.1578-15 0.0000
U-238 6.3168-10 0.0002 8.5988-13 0.0000 9.0568-12 0.0000 2.2268-13 0.0000 8.7728-13 0.0000 3.3788-11 0.0000
lifii iiiii huhii iiiiiiii Hiii iiiiiiii Mit! riiilll i iiiliii lH M lfl liIllili illili
Total 3.3878-06 0.9951 1.1898-12 0.0000 1.0598-08 0.0031 2.4388-09 0.0007 1.5948-09 0.0005 1.9118-09 0.0006

Allaci~nenl 3 Sheet No 8Sof 28
Oriqirat- S5 W. Clark Dale _12/14/09

al d~ 8 _MW. Perrmit Dale 12/14/09
(A-No 0OlH-CA-VOllO Rev No 1
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 9
Intrisk 100-11-28:7 Pipeline Scale Shallow Zone Radionuctides
File :C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-H-28-7 183-HPIPELINE.RAl

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 1.OOOE+00 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways-+
Radio- AAAAAAAAAA AAAA AAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fnact. risk fract.
iAAAAAA AAAAi0A AAAAAA AAAAAAAA AAAAAA AAAAAAA AiAAAAA AAAhAAAA 0iIAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Co-60 0.OOOE.-0O 0.0000 0.000E+00 0.0000 0.0001+00 0.0000 O.OOOE+0O 0.0000 0.0001+00 0.0000 2.431E-08 0.0071
Cs-137 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0001+00 0.0000 0.OOOE+00 0.0000 0.0001+00 0.0000 3.274E-06 0.9618
lu-152 0.0001+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.OOOE+00 0.0000 0.0001+00 0.0000 1.0521-07 0.0309
Gd-152 0.OOOE+00 0.0000 O.OOOE+00 0.0000 0.0001+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 3.372E-25 0.0000
Pb-210 0.OOOE.-00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0001.00 0.0000 6.847E-23 0.0000
Ra-226 0.OOOE+00 0.0000 0.0001+00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.0001+00 0.0000 3.947E-20 0.0000
Th-230 0.OOOE.00 0.0000 0.0001+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0001+00 0.0000 6.447E-20 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0001+00 0.0000 1.826E-15 0.0000
U-238 0.OOOE+00 0.0000 0.OOOE.-00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 6.764E-10 0.0002
flilil Ififitif I M 11! lifftiflil 1111it 11f111ti fiuhl 1111111 iMh ifflihi HilfM fififfii HIMl
Total 0.OOOE+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 3.404E-06 1.0000

Otim of water independent ground, inhalation, planc, seat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of

Radon and its Decay Products at t= 1.0001+00 years
0 Radi onucIi des

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAA~ AAAAAAAA AAAAAAAAAA AA AAXAAA AAkAAAAAAAA
Water-ind. 0.0001+00 0.000E.00 0.0001+00 0.OOOE.00 0.0001+00 0.0001+00 0.0001+00 0.0000+00
Water-dep. 0.0001+00 0.0001.00 0.0001+00 0.0001+00 0.0001*00 0.0008+00 0.0001+00 0.0000+00
hffillifff Ihhlhhhhhf Ihfihlili ifffhhhhih Iffhhhhhhh IfilifiII ffliffhhh hhhfhiifi Hhillfihi
Total 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.OOOE+00 0.0001+00 0.0001+00

Water-ind. == Water-independent Water-dep. == Water-dependent
0

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuctides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.0001+00 years

0 Wacer Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA 66AA.AAAAAAAAA A6AAAAAAAAAAA 666 6AA 6666666A 6666686886666866 AA66666666666886 AAAAAAAAAAAAAAAA
NucLide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA A68666 AAAAAAA6A AAAA6A AAAAAAAAA AA6666 AAAA6A66A AAAAAA
Co-60 2.4281-08 0.0071 1.5161-15 0.0000 0.0001+00 0.0000 2.162E-11 0.0000 2.470E-12 0.0000 5.856E-13 0.0000 2.9841-12 0.0000
Cs-137 3.257E-06 0.9569 2.9281-13 0.0000 0.0001+00 0.0000 1.055E-08 0.0031 2.4351-09 0.0007 1.592E-09 0.0005 1.864E-09 0.0005
Eu-152 1.052E-07 0.0309 3.5221-14 0.0000 0.0001+00 0.0000 2.409E-12 0.0000 3.190E-13 0.0000 2.1441-14 0.0000 1.0961-11 0.0000
U-238 6.316E-10 0.0002 8.599E-13 0.0000 0.0001+00 0.0000 9.0561-12 0.0000 2.2271-13 0.0000 8.772E-13 0.0000 3.378E-11 0.0000
Hfiflf hhhiiiih 111ff iii iii ilfihi ifhhih hfif iiiiii f iffli hfiti l ff Mi i iffhiffli HIMl lf f ffh HfI ffii
Total 3.387E-06 0.9951 1.189E-12 0.0000 0.0001+00 0.0000 1.0591-08 0.0031 2.4381-09 0.0007 1.594E-09 0.0005 1.911E-09 0.0006

Attachment 3 ___ Sheet No. 9 of 28
Originator S A Cla~r -__-_-_ Dale 12114/09
Chk'd BY M. VV Perryll -____ Dale 12/14109

Galc No - IQUIi-CA-VO11O Rev. No. 1
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 10
I ntrisk 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-H-28-7 183-HPIPELINE.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for InitialLy Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.OOOE+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk ALL pathways
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAA4AAA AAAAAAAAAAAAAAAA AA0 AA OOAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Co-60 0.00OE+00 0.0000 0.0000+00 0.0000 0.OOOE-0O 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 2.431E-08 0.0071
Cs-137 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E.00 0.0000 0.OOOE+00 0.0000 0.OOOt.00 0.0000 0.0000+00 0.0000 3.274E-06 0.9618
Eu-152 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.0O0t+00 0.0000 1.0520-07 0.0309
UJ-238 0.0000+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 6.7640-10 0.0002

Total 0.OOOE.00 0.0000 0.0000.00 0.0000 0.0OOE+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.000E.00 0.0000 3.4040-06 1.0000

***CNRSI~i,p,t) includes contribution from decay daughter radionuctides

Attachment ____3 Shieet No. 10 ot 28
Originator: S -W. Clark Date .12/14/09
Chk d By M W. Perrott Date 12/14/09

Cabc No. 0 1 OH-CA VO 1 Re+ No 1

Remaining Sites Verification Package for the 100-H-28: 7, 183-H Process Water Lines C-43



Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

IRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 11
Intris k 100-H1-28:7 Pipeline Scale Shallow Zone Radion~uclides
Fite C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-N_PIPELINE.RAD

Amount of Intake Quantities OINT(i,p,t) for Indlividual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.0000+00 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA TotalI
Nuclidle Inhalation Plant Meat Milk soil Water Fish Plant Meat Milk Ingestion-
AAAAAA AAAAAAAAAA AA AAAAAA A24AAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AA AAAAAAA AAAAAAAAAA AAAAAAAA AAAAAAAAAA AAAAAAAAAA
Co-60 8.4750-06 1.940E-01 2.212E-02 5.250E-03 1.482E-02 0.000E+00 0.0000.00 0.0000+00 0.000E+00 0.0000+00 2.362E-01
cs-137 5.344E-03 6.117E+01 1.405E.01 9.219E+00 9.347E+00 0.000E+00 0.0000.00 0.0000+00 0.00OE+00 0.0000+00 9.379E+01
Eu-152 8.732E-05 6.228E-02 8.229E-03 5.556E-04 1.527E-01 0.0000+00 0.0000.00 0.0000+00 0.0000+00 0.0000+00 2.238E-01
lld-152 5.320E-19 3.790E-16 5.004E-17 1.355E-18 9.305E-16 0.000E.00 0.0000.00 0.000E+00 0.OOOE.00 0.0000+00 1.361E-15
Pb-210 4.668E-19 1.491E-15 2.301E-17 2.169E-17 8.165E-16 0.0000+00 0.OOOE.00 0.0OOE+00 0.OOOE.00 0.0OOE+00 2.3530-15
Ra-226 1.650E-17 1.834E-13 1.323E-15 3.405E-15 2.886E-14 0.0O0E+00 0.0000+00 0.0000+00 0.0000.00 0.000E.00 2.169E-13
Th-230 2.866E-14 8,3170-12 1.357E-13 1.950E-14 5.013E-11 0.000E+00 0.OOOE.00 0.0000+00 0.OOOE.00 0.OOOE+00 5.860E-11
U-234 9.366E-10 6.709E-07 1.511E-08 7.158E-08 1.6380-06 0.0000+00 0.000E+00 0.000E+00 0.OOOE.00 0.0000.00 2.396E-06
U-238 2.768E-08 2.270E-05 5.596E-07 2.1920-06 4.841E-05 0.0000+00 0.0000.00 0.0000.00 0.OOOE+00 0.000E.00 7.386E-05

*Sumn of all, ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0
Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of

Radon and its Decay Products as pCi/yr at t= 3.0000+00 years
0 Radionucl ides

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

AAAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAA4AAAA
Water-ind. 0.0000+00 0.000E+00 0.000E+00 0.0000+00 0.000E.00 0.000E+00 0.0000+00 0.0000+00
Water-dep. 0.0000+00 0.000E+00 0.000E+00 0.0000+00 0.000E+00 0.0000+00 0.0000+00 0.0000+00
iiilli lflifliff fiiifflf iffliiH iflil HIHMHi iiiiffifif fififfifilf flffilfl
TotaL 0.0000+00 0.0000+00 0.0000+00 0.OOOE+00 0.000E.00 0.0000+00 0.0000+00 0.0000+00

Water-ind. ==Water-independent Water-dep. == Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.0000+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAALIAAAAAAAA AAAAAAAAAAAAAAAA AA AAAAAAAAAA AA AAAAAAAAAA AAAAAAAAAeAA
NucLidle risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAe AAAAAAAAA AAAAAA AA.AAAAA AAAAAA AAAAAAAAA ASAA

Co-60 6.1350-09 0.0066 3.7920-16 0.0000 5.407E-12 0.0000 6.167E-13 0.0000 1.463E-13 0.0000 7.467E-13 0.0000
Cs-137 8.886E-07 0.9566 7.950E-14 0.0000 2.8600-09 0.0031 6.5700-10 0.0007 4.310E-10 0.0005 5.059E-10 0.0005
Eu-152 2.9710-08 0.0320 9.933E-15 0.0000 6.772E-13 0.0000 8.9490-14 0.0000 6.042E-15 0.0000 3.093E-12 0.0000
Gd-152 0.00011+00 0.0000 6.052E-27 0.0000 1.824E-26 0.0000 2.407E-27 0.0000 6.5200-29 0.0000 7.316E-26 0.0000
Pb-210 3.846E-25 0.0000 8.104E-27 0.0000 6.419E-24 0.0000 9.904E-26 0.0000 9.336E-26 0.0000 2.717E-24 0.0000
Ra-226 8.4190-21 0.0000 2.385E-25 0.0000 1.180E-22 0.0000 8.5110-25 0.0000 2.191E-24 0.0000 2.634E-23 0.0000
Th-230 4.115E-21 0.0000 1.0210-21 0.0000 1.2370-21 0.0000 2.019E-23 0.0000 2.901E-24 0.0000 1.266E-20 0.0000
U-234 7.699E-17 0.0000 1.335E-17 0.0000 8.009E-17 0.0000 1.8040-18 0.0000 8.545E-18 0.0000 3.235E-16 0.0000
U-238 2.4310-13 0.0000 3.235E-16 0.0000 3.4220-15 0.0000 8.437E-17 0.0000 3.305E-16 0.0000 1.271E-14 0.0000
iii iiii ilifiiiifii fliff Iiilli li 11fft fflifff I M HIHh Mihu iff ifI!iifi fif ifiW fhff Mill
Total 9.2440-07 0.9952 9.015E-14 0.0000 2.8660-09 0.0031 6.577E-10 0.0007 4.311E-10 0.0005 5.0980-10 0.0005

Attachment 3 Shept Nc 1 01 22'
Originator: S. W. Clark Date 12 -4 jQ
Chk'd By M. W. Perrol _ Date 12 z

Caic. No. O100H-CA-VO, 10 _Re,
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 Tx. Limit = 180 days 12/13/2010 09:43 Page 12
Intrisk :100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRADFAMILY\RESRAO\6.5\USERFILES\1O0-H-28-7-183-IIPIPELINE.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides Ci) and Pathways (p)
and Fraction of Total Risk at t= 3.OOOE.00 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways"
Radio- AAAAAAAAAAA ~AAAA k6AAAAA AAAAAAiAAAAA AAAAAAAAA A AOAAkAiiii 8AAuiAAkAAAA AAAA~AAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAA AAAA6A AAAAA AAAAAAAAA AAAAA
Co-60 0.0008.00 0.0000 0.OOOE.00 0.0000 0.000E.-00 0.0000 0.000E+00 0.0000 0.0008.00 0.0000 6.142E-09 0.0066
Cs-137 0.0008*00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.OOOE.-00 0.0000 0.0008.00 0.0000 8.930E-07 0.9614
Eu-152 0.OOOE.00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.0008.00 0.0000 2.972E-08 0.0320
Gd-152 0.OOOE.00 0.0000 0.0008.00 0.0000 0.OOOE.00 0.0000 0.000E.00 0.0000 0.0008.00 0.0000 9.992E-26 0.0000
Pb-2iG 0.0008.00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008.00 0.0000 9.721E-24 0.0000
Ra-226 0.OOOE.00 0.0000 0.0008.00 0.0000 0.OOOE+00 0.0000 0.0008+00 0.0000 0.0008*00 0.0000 8.567E-21 0.0000
Th-230 0.OOOE.00 0.0000 0.0008+00 0.0000 0.OOOE+0O 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 1.905E-20 0.0000
U-234 0.0008+00 0.0000 0.0008.00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.0008.00 0.0000 5.043E-16 0.0000
U-238 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.OOOE+00 0.0000 0.0008.00 0.0000 2.599E-13 0.0000
1ifflil filillil hull ffilhifli 111111 ifiHMiii i M huhi hhhhhhh i u liffihif lhhhhl Iffhhll HIMh
Total 0.0008+00 0.0000 0.0008.00 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 9.289E-07 1.0000

*Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of

Radon and its Decay Products at t= 3.0008+00 years
0 Radionuclides

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
AAAAAA AAARAAAAAAA AAAAAARAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAA4A
Water-mnd. 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008.00 0.0008.00 0.0008+00 0.0008+00
Water-dep. 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00

Ifflflhhhhh 11hillhil iffihlhllh fiffhlflhh hhhhhhiili iiffhhhfi Mlhiihmf iiiii iHiHHHhl
Total 0.0008+00 0.0008.00 0.0008.00 0.0008.00 0.0008+00 0.0008+00 0.OOOE+00 0.0008.00

Water-ind. == Water-independent Water-dep. == Water-dependent
0

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides Ii) and Pathways (p)
and Fraction of Total Risk at t= 3.0008.00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil.
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA A AAAAAAAxAAAA AAAAAAAAAAAAAAA AAAAAAAA AkAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AARAA A ARAA xAe xAAAAAAA AAAAAA AARAAAAAA AAAAAA AAAAAAAAA~ A'.AAA A4AAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAk
Co-60 6.135E-09 0.0066 3.792E-16 0.0000 0.0008.00 0.0000 5.4078-12 0.0000 6.1678-13 0.0000 1.463E-13 0.0000 7.467E-13 0.0000
Cs-137 8.886E-07 0.9566 7.9508-14 0.0000 0.0008+00 0.0000 2.8608-09 0.0031 6.5708-10 0.0007 4.310E-10 0.0005 5.059E-10 0.0005
Eu-152 2.971E-08 0.0320 9.933E-15 0.0000 0.0008+00 0.0000 6.7728-13 0.0000 8.9498-14 0.0000 6.0428-15 0.0000 3.0938-12 0.0000
U-238 2.432E-13 0.0000 3.369E-16 0.0000 0.0008+00 0.0000 3.5028-15 0.0000 8.618E-17 0.0000 3.3908-16 0.0000 1.303E-14 0.0000
iii ihiIIHi mill iuiiiiii i hh hil huhfti 11l hhhlhllhi hhhlil iiiiiii fiuhi iffihifi fihlil Hifiili huhfi

Total 9.244E-07 0.9952 9.015E-14 0.0000 0.0008+00 0.0000 2.8668-09 0.0031 6.577E-10 0.0007 4.3118-10 0.0005 5.098E-10 0.0005

Attachment 3 _ _ Sheet No~ 12 ol 28
'rqmnator S VV Clark Dale 12/14/09

1 d 8 MW. Perroll Dale 1214/09
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 T. Limit =180 days 12/13/2010 09:43 Page 13
Intrisk :100-H1-28:7 PipeLine Scale Shallow Zone Radionucl ides
File :C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-H-28-7183-H PIPELINE.RAD

Total Excess Cancer Risk CNRS(i,p,t)-* for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.O00E400 years

Water Dependent Pathways

Water Fish Radon P Lant Meat Milk ALL pathways
Radio- AAAA kAkAA kkkA AAkAA AAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAkAA AAAAAAAAAAAAAAAA AAAAAAAAA 066606 AAAAAAAAAAAAAAAA
Nuctide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAA AAAA AAAAAAAAAkOA 000 AO AAAA4AAAAOOOAAOO 00060 OAOOAAO AAAAOO AAOAAAAAO 000000 006000060 000000 000000000 0000 O~ Ao AAAAA
Co-60 0.OOOE*.00 0.0000 0.OOOE'OO 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0000*00 0.0000 6.142E-09 0.0066
Cs-137 0.0000.00 0.0000 0.OOOE+0O 0.0000 0.0000+00 0.0000 0.ODOE+00 0.0000 0.0000*00 0.0000 0.0000*00 0.0000 8.930E-07 0.9614
Eu-152 0.OO0E+00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000 0.000E*00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 2.972E-08 0.0320
U-238 0.0000+00 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0000-00 0.0000 0.OOOE-O0 0.0000 0.000E.00 0.0000 2.605E-13 0.0000

Total 0.000E*-00 0.0000 0.OOOE.O0 0.0000 0.OOOE+0O 0.0000 0.OOOE+00 0.0000 O.000E+O0 0.0000 0.0000.00 0.0000 9.289E-07 1.0000

***CHRSI(ipt) includes contribution from decay daughter radionuclides

Attachrnorl Sheet No. 13 of 28
Originato, V --- Date 12/14.09
Chk'd By VV . 1. __ Date 12/14/09

Caic0 110.tl Rev No. 1
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 14
1 ntrisk 100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRAOFAMILY\RESRAD\6.5\USERFILES\100-H-28-7 183-l PIPELINE.RAD

Amount of Intake Quantities OINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.0008+01 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- AAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Total
Nuclidle Inhalation Plant Meat Milk Soil Water Fish Plant Meat milk Irngestion*
AAAAA AAAAAAAA AAiAAAAAAA AA4AAA AAAAA kAAo4AAAsA AAhAAAA A AAA0AA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Co-60 0.OOOE+00 0.OOOE.00 0.DOE+00 0.OOOE+00 0.0008+00 0.OOOE.00 0.000E+00 0.OOOE.00 0.000E+00 0.OOOE.00 0.0008+00
ts-137 0.0008.00 0.0008+00 0.000E.00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0000+00 0.0008+00 0.OOOE.O0 0.0008+00
Eu-152 0.0008+00 0.OOOE.00 0.0008+00 0.0008.00 O.OOOE.-00 0.0008+00 0.0008+00 0.0008.00 0.0008.00 0.0008.00 0.0008.00
Gd-152 0.0008+00 0.000E+00 0.0008.00 0.000E.00 0.0008'00 0.OOOE+O0 0.0008+00 0.0008.00 0.OOOE.O0 0.0008.00 0.0008.00
Pb-2113 0.OOOE.O 0800 0.OOOE.00 0.OOOE.00 O.OOOE .O0 0.OOE.00 0.008.00 0.OOOE+00 00008+00 E 0.008.D 00 0.OOOE.0O
Ra-226 0.0008,00 0.0008.00 0.0008.00 0.0008.00 0.OOOE+00 0.0008.00 0.0008.00 0.0000+00 0.0000.00 0.OOOE+00 0.0008.00
Th-230 0.000E+00 0.0008.00 0.000E+00 0.08 .OOOE.00 0.008.00 0.008.00 0.008.00 0.008.00 0.OOOE.00 E 0.008.O 00
U-234 0.0000.00 0.000E.00 0.0008.00 0.000E-.00 0.0008+00 0.OOOE.00 0.0008+00 0.0008+00 0.OOOE+00 0.000E+00 0.0008.00
U-238 0.0008+00 0.0008.00 0.OOOE.00 0.0008*00 0.0008+00 0.0000+00 0.0008+00 0.0008+00 0.0008+00 0.0008.00 0.0008+00

*Suam of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0
Amount of Intake Quantities 0111T9(irri,i,t) and QINT9W(irn,i,t) for Inhalation of

Radon and its Decay Products as pci/yr at t= 1.000E+01 years
0 Radionucl ides

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Plb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

AAAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAA AAAAAAAAAA
Water-ind. 0.0008+00 0.0008+00 0.0008.00 0.0008+00 0.0008+00 0.OOOE.00 0.OOOE+00 0.0008+00
Water-dep. 0.0008+00 0.0008+00 0.0008+00 0.000E+00 0.0008+00 0.0008+00 0.0008.00 0.0008+00

Total 0.0008+00 0.0008+00 0.OOOE+00 0.0008+00 0.OOOEi-00 0.0008+00 0.OOOE+00 0.0008+00

Water-mnd. ==Water-independlent Water-dep. == Water-dependent
0

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.0008+01 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAA AAAAAAAAAAAAAA AAAAAAAAAAAAA AAAAAAAAAkAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAA
Nuclidle risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAAAAA AA,.sxe AeAAAs AAAAAA AAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAA AAAAAA AAAAAAAAA AAAAAA
CD-60 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000E*00 0.0000 0.0008+00 0.0000
Cs-137 0.0008+00 0.0000 0.0008+00 0.0000 8.0008+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000
Eu-152 0.0008+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000
Gd-1.52 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000
Pb-210 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000
Ra-226 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000
Th-230 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000
u-234 0.0008+00 0.0000 0.0008*00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000
U-238 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000

Total 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000

Attachment _3_ _. Sheet No. 140of 28
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 T.~ Limit =180 days 12/13/2010 09:43 Page 15
Intrisk 100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRAFAMILY\RESRAD\6.5\USERFILES\100-l-28-7-183-HPIPLINE.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.0000+01 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways**
Radio- AAAAAAAkkkAAA AAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAA AAAAAAAAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAA kkA AAAAs 4AAAAAAk AAAAAA AAAAAAAAA kAAAAAA AAAAAAAkA AAAAAA AAAAAAAAA AAAAAA AAAAAAA kAAAkA
Co-60 0.OOOE.00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E.00 0.0000 0.OOOE.00 0.0000
Cs-t37 0.OOOE+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.000E.00 0.0000
Eu-152 0.0000.00 0.0000 0.OO0E+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000 0.O0OE+00 0.0000
Gd-152 0.000E.00 0.0000 0.OOOE.00 0.0000 0.OOOE-00 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000
Pb-210 0.000 00 .OOOE+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.OOQE.00 0.0000 0.000E00 .E00 0.0000
Ra-226 0.0000.00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000
Th-230 0.OOOE*00 0.0000 0.000E+00 0.0000 0.OOOE.00 0.0000 0.0OOE+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000
U-234 0.000E0.-D 0.0000 0.000E+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
U-238 0.000E+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000

Total 0.OOOE+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000 0.O0OE+00 0.0000

Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pethways

0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W~irn,i,t) for Inhalation of

Radon and its Decay Products at t= 1.000E+01 years
0 Radi onucli des

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
AAAAAA.AA AsAshAAAA AA AAAAAAA ASAAAAAAAA AAAAAAAAAA AAA.AAAAAAA AAAAAAAAA AAAAAAAAA AkAAAAAAAA

Water-irid. 0.000E+100 0.0000+00 0.0000+00 0.000E+00 0.0000.00 0.0000.00 0.000E+00 0.00DE00
Water-dep. 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000.00 0.000E+00 0.OOOE+00

Total 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.OOOE+00 0.0000+00 0.0000+00 0.0000+00

Water- ind. ==Water- independent Water-dep. ==Water-dependent
0

Total Excess Cancer Risk CNRS(i,p,t)-* for Initially Existent Radionuclides (it and Pathways (p)
and Fraction of Total Risk at t= 1.0000.01 years

0 Water Independent Pathways (Inhatation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAA AAAAAAAAAAAAA AAAAAAAAAAAAAA AshAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAA A AAAAAAAAA AAAAAAA
Nuclide risk fract. risk fract. risk fract. risk iract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAAAAA AARAAA AAAAAAAAA AAAAAA AAAAAAAos AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AssAAAAsAA AAAAs
Co-60 0.000E-00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000
Cs-137 0.0000.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.000E.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
Eu-152 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000
u-238 0.0000+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
iiifi iiiifiiii Hll fifiliff fif iu fhiliihi ihiifi iiiii mu illhlfil HIM1f ilhlhifffI 11111 iMil mill
Total 0.000E+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.000i+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000

Attachment __ 3 Sheet No 1 12
Originator: S. W. Clark, ._.- Dale 12!14
Chk'dBy M. W. Perrot Dale 12114
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 7- Limit = 180 days 12/13/2010 09:43 Page 16
lntrisk :100-H-28:7 Pipeline Scale Shallow Zone Radionuclidas
File :C:\RESRADFAMLlY\RESRA0\6.5\USERFILES\100-H-28-7183-s PIPELINE.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent RadionucLides 0i) and Pathways (p)
and Fraction of Total Risk at t= 1.OOOE+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk ALl pathways
Radio- 40A 0A AAAAAAAAAA A AAAAAA AAAAAAAhAA AAAAA iho AAAAAAAAAAA AAAAAAAAA.400AA AAAAAAA0tA AAAAAAAA
Iluctide risk fract. risk fract. risk fract. risk tract, risk tract, risk tract, risk tract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAA(AAA AAAAAA AA8t0AAA AAAAAji AAAAAAAAA AAAAAA AAAAkAAA AA AAA
Co-60 0.000E.00 0.0000 0.OOOE.-00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.QOOEvOO 0.0000 O.OOOE.00 0.0000 0.OOOE.00 0.0000
Cs-137 0.000E.00 0.0000 0.000E.-00 0.0000 0.O0OE+00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000 0.000E.-00 0.0000 0.OOOE.-O0 0.0000
Eu-15? 0.OOE0 .0 .OOE+00 0.0000 0.0000+00 0.0000 OOOOE+00 0.0000 0.000+00 0.0000 0.000E+00 0.00 OE 00 0.000 . 00 0.0000
U-238 0.0000.00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.0005.00 0.0000 0.000E+00 0.0000 0.0005.00 0.0000 0.0005.00 0.0000
tfililiIf ilifi 111111 titffiift HIll thiihti fiuhi ffthhhhit iHil iithlht Iiuhi tihthl HIM illill llitt i h
Total 0.OOOE.00 0.0000 0000OE.00 0.0000 0.0005.00 0.0000 0.0005.00 0.0000 0.0000.00 0.0000 0.0005.00 0.0000 0.0000.00 0.0000

***CNRSI~i,pt) includes contribution from decay daughter radionuclides

Attachment 3 Sheet No. 16 of 28
)rpnator S A Clark -- Date 12/14/09
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

IRESRAD, Version 6.5 T. Limit =180 days 12/13/2010 09:43 Page 17
Intrisk 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRAOFAMILY\RESRAO\6.5\USERFILES\100-l-28-7 183-HPIPELINE.RAD

Amount of Intake Quantities QINT0i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+01 years

Water Independent Pathways (inhalation w/o radon) Water Dependent Pathways
Radio- AAAAAAAAAAA8AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAA AAAAAA AAAAAAAAAAhkAAAAAAAAAA Total
Nuclide Inhalation Plant Meat Milk soil Water Fish Plant Meat Mi Lk Ingestion*
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAiAAAA AAi.AAAAi AAAAAA AAAAAAAAA AAA.AAAAAAA AAAAAAAA
Co-60 0.OOOE+00 0.0000+00 0.OO0E+00 0.0000.00 0.0000.00 0.0000+00 0.000E+00 0.OOOE.00 0.0000*00 0.0000+00 0.0000+00
cs-137 0.000E+00 0.0000+00 0.0000+00 0.0000.00 0.0000.00 0.0008+00 0.OO0E+00 0.0000+00 0.000E+00 0.0000.00 0.0000.00
Eu-it? 0.OOOE.00 0.0000+00 0.0000.00 0.OOOE+00 0.0000+00 0.OOOE.00 0.00OE+00 0.0000+00 0.000E.-00 0.0000.00 0.0000.00
Gd-152 0.OOOE.00 0.0000+00 0.0000.00 0.000E+00 0.000E+00 0.0000+00 0.OOOE+00 0.0000.00 0.0000+00 0.OOOE.00 0.0000.00
Pb-210 0.000E+00 0.000E+00 0.0OOE+00 0.0000+00 0.0000.00 0.000E.00 0.0000.00 0.OOOE.00 0.0000.00 0.0000+00 0.0000+00
Ra-226 0.OOOE+00 0.OO0E+00 0.0000.00 0.0O0E+.00 0.0000.00 0.000E+00 0.0000.00 0.000E.00 0.0000*00 0.0000+00 0.0000+00
Th-230 0.0000.00 0.OO0E+00 0.0000.00 0.000E.00 0.000E*00 0.0000.00 0.0000.00 0.OOOE.00 0.0O0E+00 0.OOOE+00 0.00OE00
U-234 0.000E+00 0.0000.00 0.0000.00 0.0000.00 0.0000.00 0.OOOE.00 0.0000.00 0.OOOE.00 0.000E.00 0.OOOE.-00 0.000E+00
U-238 0.000E.00 0.000E+00 0.0000.00 0.0000+00 0.000E+00 0.OOOE+00 0.0000*00 0.0000+00 0.0000+00 0.OOOE.00 0.OOOE+00

*Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0
Amount of Intake Quantities QINT9lir-nj,t) and QINT9W(irn,i,t) for Inhalation of

Radon and its Decay Products as pCi/yr at t= 3.0000+01 years
0 Radionucl ides

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

AAAAAAAAAh AAAAAk AAAAAAAAAA ,AAeAAAA AAA AA~AAA AAAAAAAAAA AAA AAAAA AAAAAAAAAh ?AAAAAAAA
Water-mnd. 0.000E.00 0.0000+00 0.0000.00 0.0000+00 0.OOOE+00 0.000E+00 0.0000+00 0.000E+00
Water-dep. 0.0000*00 0.0000+00 0.000E.00 0.0000+00 0.0000+00 0.0000+00 0.000E+00 0.00DE00
Ifflifffiiff fifiifif ifiifififf ifififfii fliffiff Hfiififfli fiffiffif ffffiffiff ffliufif
Total 0.OOOE+00 0.000E+00 0.0000.00 0.000E+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00

Water-mnd. == Water-independent Water-dep. == Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides ti) and Pathways (p)
and Fraction of Total Risk at t= 3.0000+01 years

0 Water Indepen~dent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio- AAAAAAAAAA~ AAA AAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAA AAAAAAAAAAAAAA
NucLidle risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAAA AAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AsAAAAA.AA AAAAAA AAAAAAAAA AAAAAA
Co-60 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.000E.00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E.00 0.0000 0.000E+00 0.0000 0.0000*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-it? 0.0000.00 0.0000 0.000E*00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000
Gd-152 0.000E.00 0.0000 0.0000.00 0.0000 0.000E*00 0.0000 0.0008*00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000
Pb-210 0.000E*00 0.0000 0.0000.00 0.0000 0.000E*00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000*00 0.0000
Ra-226 0.000E*00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000*00 0.0000 0.000E*00 0.0000
Th-230 0.0000.00 0.0000 0.000E.00 0-0000 0.0000+00 0.0000 0.0000*00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000
U-234 0.0000+00 0.0000 0.000E.00 0+0000 0.0000.00 0.0000 0.0000+00 0.0000 0.000E.00 0.0000 0.000E.00 0.0000
U-238 0.0000+00 0.0000 0.000E00 0.0000 0.0000*00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000
IMiMi Wiliffli Hfuh Hiilfifi 1ittii rmiilihfift liffihfff ififi ifiif l i hiiifiH MMh
Total 0.000E+00 0.0000 0.0000.00 0.0000 0.0000*00 0.0000 0.0000*00 0.0000 0.000E+00 0.0000 0.0000.00 0.0000

Allachmen; 3 Sheet No. 17 oi 28
Originator S V Ciark __Date 12/14 109
Chkod By _M ,,Y P'e!rjtt _ __Date 12/14/09

Calc No 1100H CA- "0 1 10 Rev. No. 1

Remaining Sites Verification Package for the 100-H1-28: 7, 183-H Process Water Lines C-50



Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

IRESRAD, Version 6.5 To Limit = 180 days 12/13/2010 09:43 Page 18
Intrisk 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRADFAMILY\RESRAD\6.5\JSERFILES\100-l-28-7 18311 PIPELIIIE.RAD

Excess Cancer Risks CFJRS(i,p,t) for Individual Radionuclides (I) and Pathways (p)
and Fraction of Total Risk at t= 3.OOOE+01 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways-
Radio- AAAAAAAA kkA AAAAA AAkAA AAAARAAAAAAA A AAAAAAAAAAAAAAA AAAAiAAAA AAAOAiiiui
Nuclidle risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAA ~,AAAAAA AAaAk AAkAAAA AAAAA4 AAAA4AA AAA kAAAAAAAA AiAkkA AAAAAAsAAA AAAAA AAAAAAA AAAAA
Co-60 0.0008+00 0.0000 0.OOOE.-00 0.0000 0.000E.00 0.0000 0.000E100 0.0000 0.0008.00 0.0000 0.000E+00 0.0000
Cs-137 0.0008.00 0.0000 0.000E-00 0.0000 0.OOOE.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000
Eu-152 0.0008+00 0.0000 0.0OOE+00 0.0000 0.0008.00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.0008.00 0.0000
Gd-152 0.0008.00 0.0000 0.000E-00 0.0000 0.000E.00 0.0000 0.OOOE*00 0.0000 0.000E.E0 0.0000 0.OOOE+00 0.0000
Pb-210 0.000E.00 0.0000 0.OOOE.00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000 0.0000.00 0.0000 0.0008.00 0.0000
Ra-226 0.000E+00 0.0000 0.0008.00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0O0E+00 0.0000
Th-230 0.OOOE.00 0.0000 0.000E+00 0.0000 0.0008.00 0.000 0.OOOE.00 0.0000 0.O0OE+00 0.0000 0.0008.00 0.0000
U-234 0.000E-00 0.0000 0.0008*00 0.0000 0.OOOE.00 0.0000 0.0008.00 0.0000 0.OOOE+00 0.0000 0.0008+00 0.0000
U-238 0.0008.00 0.0000 0.OOOE+00 0.0000 0.0008.00 0.0000 0.OOOE-00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
fill1it !~ti ifiliflltlf Ifil if ilflfffi itffii itifil iiiiifii H hu f ifiiffl iffifi iiiiiiff M111f
Total 0.OOOE.00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.OOOE+00 0.0000

*Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W~(irn~i,t) for Inhalation of
Radon and its Decay Products at t= 3.OOOE.01 years

0 Radionucl ides
Radon AA~AA0AAAAAAAAAAAA~R~AAAAAAiAAAAAAAAAaA.RAAAkAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi -212

~AAAAAAAAA AAAA4AAA 0AAAAAAA AAAA1AAAAE AAAAAAAAAi AAAAAA AAAAA0A AAAA AAAA AAAAAAAAA
Water-ind. 0.OOOE.00 0.0008+00 0.0OOE+00 0.OOOE.00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.0008+00
Water-dep. 0.OOOE+00 0.0008+00 0.OOOE+00 0.OOOE.00 0.0008.00 0.0008.00 0.OOOE+00 0.OOOE+00
iiiiiiii Mfiififff ffffilfff fillifffff ilffffili lfliffif Ifflfffi ffifiifiifiif
Total 0.OOOE+00 0.0008+00 0.000E+00 0.OOOE.00 0.OOOE+00 0.0008+00 0.OOOE+00 0.000E+00

Water-ind. == Water-independent Water-dlep. ==Water-dependent

Total Excess Cancer Risk CNRS(i,p,t)* for Initially Existent RadionucLides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.0008+01 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Grounad Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAsAAA AAAAAAAAAAAAA AAAAAAAAAAAAAA AkAAA.AAAAARAAA AAAAAAAAeA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAA AAAAAA 1iAAAAAAAA AAAAAA AAAhAAAA hii.OsAA kAssAAA AAAAAA
Co-60 0.0008+00 0.0000 0.0008*00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008*00 0.0000 0.000E.00 0.0000
Cs-137 0.000E.00 0.0000 0.0008.00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000
Eu-152 0.000E+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.0008.00 0.0000
U-238 0.0008+00 0.0000 0.0008+00 0.0000 0.000E.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008.00 0.0000
iiiiiii ifififii iMi iiifiii iifiii ifiiiii iiuhi ifififi i M ili f ififfiff Mihffl1fiffl fiii iiliii ihii
Total 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.OOOE.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000

Attachm'ent 3 .1 - Nu 1801f28

Originator S~ W. Clark lol, 12.14109
Chk'd By _ M._W. Perrott . Ir ii 4/09

Caic. No. O100H-CA-VOl101 Nn~ 1

Remaining Sites Verification Package for the 100-H-28: 7, 183-H Process Water Lines C-5 1



Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 19
I ntrisk 100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\100-ll-28-7-183-HPIPEL1J1.RAD

Total Excess Cancer Risk CNRS(i,p,t)** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.OOOE.01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk Al pathways
Radio- AAAAAAAAAAAAA ~ AAAAAAAAAAAA AAAA 4AAAAAAAAAAA AAAAAAAAkA AAAAAAAAAAAAAAAA A 2I AAAAA AAAAAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk tract, risk fract.
AAAAAAA AAAAeAA AoeA AAAAPAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AiAii AA44AAAAA AAAAA
Co-60 0.000E-00 0.0000 0.OOOE.O0 0.0000 0.OO0E+00 0.0000 0.000E+00 0.0000 0.0001.00 0.0000 0.000E.00 0.0000 0.OOOE.00 0.0000
Cs-137 0.0001.00 0.0000 0.0OOE+00 0.0000 0.0001+00 0.0000 0.000E+00 0.0000 0.OOOE+0O 0.0000 0.O0OE+00 0.0000 0.OOOE.00 0.0000
Eu-152 0.OOOE+00 0.0000 0.0001+00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.OOOE.00 0.0000 0.0001+00 0.0000 0.OOOE.00 0.0000
U-238 0.000E.00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0001.00 0.0000 0.0001+00 0.0000 0.OOOE+00 0.0000

Total 0.0001.00 0.0000 0.OOOE.00 0.0000 0.0001.00 0.0000 0.OOOE.00 0.0000 0.0001+00 0.0000 0.0001.00 0.0000 0.0001.00 0.0000

***CNRSI(ipt) includes contribution from decay daughter radionuclides

Attachment 3 Sheet No. 19 ol 2
Originator S. W. Clark Date -1 2/14 09

C'hk d By M. WV. Parrott Dile 12/1409O
Caic No. 0lOCH-CA-VOl106- Rev No 1

Remaining Sites Verification Package for the 100-H-28: 7, 183-H Process Water Lines C-52



Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

IRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 20
Intrisk 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRADFAMILY\RESRAD\6.5\USERFI.ES\100-ll-28-7 183-H_PIPELINE.RAD

Amount of Intake Quantities OINT~i,p,t) for Individual Radionuclides Ci) and Pathways (p)
As pCi/yr at t= 1.000E+02 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AA4AAA6AA6AAiAAAAAAAAAA6AAAA Total
Nuclide Inhalation Plant, Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
AAA4AAA A AAAeeAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAsiiAA AAAAAAAAiIA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA
Co-60 0.0008+00 0.0OOE+00 0.0008+00 0.OOOE.00 0.0008.00 0.0008+00 0.0000+00 0.0008.00 0.0008+00 0.0008+00 0.0008.00
Cs-137 0.0000+00 0.0000+00 0.0008.00 0.0008.00 0.0000+00 0.0000+00 0.OO0E+00 0.0000*00 0.OOOE+00 0.0008+00 0.0008+00
Eu-152 0.0008+00 0.OOOE+00 0.0000+00 0.0O00 OO+00 .OOOE+00 0.000E+00 0. 0OE,00 O.OOOE00 O.OOOE+00 .000 .0000+00
Gd-15? 0.000E+00 0.0000+00 0.DOOE+00 0.0008.00 0.0000+00 0.0000.00 0.0000+00 0.000E.00 0.OOOE.00 0.0000+00 0.OOOE.00
Pb-210 0.000E+00 0.0OOE.-00 0.0000+00 0.000E+00 0.0000+00 0.0000.00 0.0000+00 0.0000.00 0.OOOE+00 0.0000.00 0.0008.00
Ra-226 0.0008+00 0.0000.00 0.0000+00 0.OOOE+00 0.0008.00 0.OOOE.00 0.000E+00 0.OOOEOOO0008.D 00 0.OOOE.00 0.OOOEO00
Th-230 0.0008E-00 0.0000+00 0.0000+00 0.000E+00 0.0000.00 0.0000.00 0.0000+00 0.000E+00 0.000E.00 0.0008.00 0.0000.00
U-234 0.OOOE+00 0.0000+00 0.000E.00 0.0000+00 0.0000+00 0.OOOE.00 0.OOOE+00 0.000E+00 0.0000.00 0.0008+00 0.0000.00
U-238 0.0000+00 0.0008+00 0.0008+00 0.OOOE+00 0.0008.00 0.0000.00 0.OOOE+00 0.0000+00 0.0000+00 0.OOOE+00 0.00DE00

*Suam of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water -dependent water, fish, plant, meat, milk pathways

0
Amount of Intake Quantities QINT9(irn,i,t) and OINT9W~irn,i,t) for Inhalation of

Radon and its Decay Products as pCi/yr at t= 1.0000+02 years
0 Radionucl ides

Radon AAAAXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAA AAAAAAA 6666666666 666 AAAA AAAA6AA
Water-ind. 0.0008.00 0.OOOE+00 0.OOOE+00 0.000E+00 0.0008+00 0.0O000 0.0008+00 0.0000+00
Wacer-dep. 0.OOOE+00 0.0008+00 0.000E.00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.OOOE.00

Total 0.0000.00 0.0008+00 0.OOOE.00 0.0008+00 0.0000+00 0.OOOE+00 0.0008+00 0.000E+00

Water-ind. == Water-independent Water-dep. == Water-dependent
0

Escess Cancer Risks CNRS~i,p,t) for Individual Radionuclides Ci) and Pathways (p)
and Fraction of Total Risk at t= 1.0008+02 years

0 Water Independent Pathways C Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio- 666 66 AAAAAAAAA AAAAA 66AAA 66 66 6666e6666 666666666666 66666 AA 6666666AAA AAAAAAAAA6A~AA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
4A6AAAA AAAAA6AA AAAAAA A6AAAAAA AAAAAA 666666666 666666 6666666A 66666A 6A6AA6AA AAAAAA AAAAAAAAA AAAAAA
Co-60 0.0000+00 0.0000 0.0000+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0000.00 0.0000 0.0008+00 0.0000
Cs-137 0.0000+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0008.00 0.0000 0.0000+00 0.0000
Eu-152 0.0000+00 0.0000 0.0000+00 0.0000 0.0000E+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000
Gd-152 0.0000+00 0.0000 0.0000+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000
Pb-210 0.0000+00 0.0000 0.0000+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0000+00 0.0000 0.0008+00 0.0000
Ra-226 0.0000+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0000+00 0.0000 0.0008+00 0.0000
Th-230 0.0000+00 0.0000 0.0000+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0000+00 0.0000 0.0008+00 0.0000
UI-234 0.0000+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0000.00 0.0000 0.0008+00 0.0000
U-238 0.0008+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0000+00 0.0000 0.0008+00 0.0000

Total 0.000E.00 0.0000 0.000E+-00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0000,00 0.0000 0.0008+00 0.0000

A!,.- mrenl 3 Sheet No 20 of 28
C(nr,, ior S VV Clark Dale _12/14109

C" . %1 'A, Perrott Dale 12/14/09
No 0100H-CA-VDl10O Rev No 1 _
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 21
lntrisk :100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
FiLe C:\RESRADFAMtILY\RESRAD\6.5\USERFILES\100-H-28-7183-H-PIPELINE.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 1.OOOE-02 years

Water Dependent Pathways

Water Fish Plant Meat Milk ALL Pathways-*
Radio- AAAAAAAA AAAAAAA AAAAAAAAAAAAAAAA A O A A~I~iAA AkAiAA.
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

AAKAAAAAAAA AAA AsAAAAAAA 4AAAAi AA RRO ARARA AAAAAAAAA AAAAA AAARRA AAAAAAi AAAA A A/AkA
Co-60 0.0000.00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0000.00 0.0000 0.OOOt+00 0.0000
Cs-137 0.OOOE+v00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.OO0E+00 0.0000 0.OOOE.00 0.0000
Eu-152 0.0000.00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000 0.0000E-00 0.0000 0.0000'-O0 0.0000 0.0000+00 0.0000
Gd-152 0.0000.00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.000E+00 0.0000 0.0000.00 0.0000
Pb-210 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000
Ra-226 0.OOOE.-00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000 0.0000-+00 0.0000
Th-230 0.OOOE.00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000

U-234 0.000E+00 0.0000 0.OOE+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000

Total 0.OOOEeOO 0.0000 0.OOOEeOO 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

*Sian of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

Excess Cancer Risks CNRS9(irn,i,t) and cNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.OOOE+02 years

0 Radionuclides
Radon AA..A~A.AAAAAAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA.RAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

AAAAA AAAAAAAAA AAARAA AAAAJAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAMAA
Water-ind. 0.OOOE+00 0.OOOE+00 0.0000+00 0.OOOE.00 0.OOOE+00 0.OOOE+00 0.OOOE.00 0.OOOE.00
Water-dep. 0.0000+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00

Total 0.0000+00 0.0000.00 0.000E+00 0.OOOE+00 0.0000+00 0.0000.00 0.OOOE+00 0.OOOE.00

Water-ind.-= Water-independent Water-dep. ==Water-dependent
0

Total Excess Cancer Risk CNRS~i,p,t)*** for Initially Existent RadionucLides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.OOOE+02 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Mi Lk soil
Radio- AAAAAAAAAAAAAAAA AAk AAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAA.AkAAA A AAAAAAAAAAAAAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAA A AARAA AAA.AAA AAAAAA AAAAAA iAAAiAAAA AAAAAA AAAAAAA AAR AAAARA AAR AAAAA AAAAAA AAAAARAA ARAAA
Co-60 0.OOOE+00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.0OOE+00 0.0000 0.O0OE+00 0.0000 0.0000+00 0.0000
Cs-137 0.OOOE+00 0.0000 0.OOE+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000
Eu-152 0.OOOE.00 0.0000 0.OOOE*00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000
U-238 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.OOOE-00 0.0000 0.OOOEeOO 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000
ifiul fHififi huhi iiiifiiii ifiil iiiiiiiii HIMh M hhfihilli [uh f fhihi f f1 iMiiihi iiiii Hiifiih fiih
Total 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.0000+00 0.0000

Attachment Sheet No. 21 01 28
Originator S. W C.Iar. D~ate 12/14/09

Ch d By M. VV -Perrcrr Date 12/14/09
Ca/c No 011001--A , j Rev. No. 1
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 22
lntrisk 100-H-28:7 Pipeline Scale Shallow Zone RadionucLides
Fj e C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7183-SPIPELIME.RAD

Total. Excess Cancer Risk CtRS~i,p,t)- for Initially Existent Radionuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 1.OOOE+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways
Radie- 00 0000000 00 0004 AAAAAAAAAAAAAAAA AAAAAAAAOOAOAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
NucLide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
00000A OOOAAOA OfAkilO AAAAAAAA kAkO00 kok AAA AAAAAAAAA AAAAAA AAAAAAOAA AAAOA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAOA4 AAAA
Co-60 O.OOOE.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0OOE+00 0.0000 0.0001.00 0.0000 0.OOOE+00 0.0000
Cs-137 0.OOOE.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.0001+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000
Eu-152 0.0000.00 0.0000 0.0001.00 0.0000 0.0001+00 0.0000 0.0000+00 0.0000 0.0001000 0.0000 0.0001+00 0.0000 0.OOOE+00 0.0000
U-238 0.0001.00 0.0000 0.OOOE+00 0.0000 0.OOOE.00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.OOOE*O0 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.OOOE+00 0.0000

***CNRSI(i,p,t) includes contribution from decay daughter radioriuclides

Attachment 3v 4 22 of 28
Originator -S. W Clar~ Do k VI1 ! 9
C-hk'd By M VVjPerrott Uao '4 .06

OaIc. No O100F,-Ci'V VoI N I
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 T. Limit =180 days 12/13/2010 09:43 Page 23
Intrisk 100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
Fite C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-HPIPELINE.RAD

Amount of Intake Quantities OINT(i,p,t) for Individual Radionuclides Ci) and Pathways (p)
As pci/yr at t= 2.700E+02 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- 4 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAA AAAAAAAA AA AAAAAAAAAAAAAAAAAAAAAAAAAA Totsal
Nuclidle Inhalation Plant Meat Milk Soil Water Fish Plant Meat milk Ingestion*
AAAAA AAAAAAAA A~AAAAAAA AAAAAAAAAA AAAAAAAAAA A 65866 AAAA ASA AAAAAAAAAA AAAAAAAAAA AA566hA AAAAAAAAAA AAAAAAAAAA
Co-60 0.0O0E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.0008.00 0.0008+00 0.OOOE*00 0.OO0E+00 0.OOOE.00 0.OOOE+00 0.0008+00
Cs-137 0.0008+00 O.000E'-00 0.OOOE+00 0.0008*00 0.0008.00 0.0008+00 0.0008+00 0.0000+00 0.0008*00 0.0008*00 0.0008.00
Eu-152 0.OOOE+00 0.OOOE.00 0.000E+00 O.OOOE.00 0.OOOE+00 0.0008+00 0.0008+00 0.0008*00 0.0008+00 0.0008*00 0.000E.00
Gd-152 0.0008+00 0.OOOE.-00 0.OOOE+00 0.000Ev00 0.OOOE+00 0.0008-00 0.0008.00 0.0000+00 0.0008.00 0.0008.00 0.OOOE.00
Pb-210 0.0008.00 0.000E.00 0.0008+00 0.OOOE.00 0.0008.00 1.933E-07 2.061E-08 4.546E-08 5.615E-10 1.621E-10 2.601E-07
Ra-226 0.000E.00 0.0008+00 0.OOOE.-00 0.OOOE+00 0.OOOE+00 2.761E-07 5.936E-09 6.547E-08 9.999E-10 7.711E-10 3.492E-07
Th-230 0.0008.00 0.OOOE.00 0.0008+00 0.000E.00 0.0008+00 4.012E-10 1.596E-11 1.703E-10 1.01E-12 3.092E-13 5.895E-10
U-234 0.0008+00 0.0008.00 0.0008.00 0.OOOE.00 0.000E+00 2.3228-03 6.486E-06 2.748E-04 2.189E-06 9.848E-06 2.6168-03
U-238 0.0008+00 0.0008+00 0.0008.00 0.0008*00 0.0008.00 1.743E+03 4.7108.00 1.926E.02 1.228E.00 6.256E-00 1.948E+03

*Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0
Amount of Intake Quantities GINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of

Radon and its Decay Products as pci/yr at t= 2.7008+02 years
0 Radionuclides

Radon AAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

AA.AAAAAAAAA AA.AAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA A.AAAAAAAAA
Water-mnd. 0.0008+00 0.0008+00 0.0008.00 0.0008+00 0.0008.00 0.OO0E+00 0.0008+00 0.0008+00
Water-dep. 0.0008+00 0.0008+00 0.0008.00 0.0008+00 0.0008.00 0.0008+00 0.0008+00 0.0008+00
lififlillif iflfllilI lfilliff l~ffl ~lflf fiffliftff fffillil Iffff ff fi lfffiff 1fififflf
Total 0.0008*00 0.0008+00 0.0008*00 0.0008+00 0.0008+00 0.0008*00 0.0008.00 0.OOOE.00

Water-i.d == Water-independent Water-dep. == Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 2.7008+02 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation PLant Meat Milk Soil
Radio- AAAAssAAAApsA AA.AAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA
Nuclidle risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA 556656656 AAA AAAAAAAAA AAAAA AAAAAAAAA 666.666 6.666.666 AASS AAAAAAAA.6 6.6.666.6 6666646.66 6.6.666
Co-60 0.0008.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008*00 0.0000 0.0008+00 0.0000
Cs-137 0.0008*00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008*00 0.0000 0.0008+00 0.0000
Eu-152 0.0008.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000
Gd-152 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000
Pb-210 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000
Ra-226 0.0008+00 0.0000 0.OOOE+00 0.0000 0.0008*00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000
Th-230 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000
U-234 0.0008.00 0.0000 0.0008*00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008*00 0.0000 0.0008+00 0.0000
U-238 0.0008.00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000
ililil itiiiii lulli Hilliil MuhfiMililil hu H il fihilihitmm illihulil lii ffi ffM H M HfIM
Total 0.0008.00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000
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0i inator S. W. Clark _ ____Date 1.2/14/09
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 To Limit =180 days 12/13/2010 09:43 Page 24
Intrisk :100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\100-H-28-7183-HPIPELIN1.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 2.700E+02 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways**
Radio- AAAAAAAAAAAAAA AA iAAAAAA A ) ~ l A A k~kA~0iiA AA~.0
Nluclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAAAA AAAAA 000000 AA 00000000 OkOAsO iioA AAAAAO AAAAAAAAA AAAAAA AAOAAAAOA AAAAAA AAAAAAAAA AAAAAA
Co-60 0.0000+00 0.0000 0.0000.00 0.0000 0.000E.00 0.0000 0.OOQE.00 0.0000 0.0000'-00 0.0000 0.0000+00 0.0000
cs-137 0.OOOE+00 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000 0.000E.00 0.0000 0.0OOE'-00 0.0000 0.00011.00 0.0000
Eu-iS? 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.00011+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.00011+00 0.0000
Gd-iS? 0.00011.00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.000E'00 0.0000 0.0000.00 0.0000 0.00011.00 0.0000
Pb-?10 4.026E-14 0.0000 7.106E-15 0.0000 1.225E-14 0.0000 1.829E-16 0.0000 1.9590-16 0.0000 5.999E-14 0.0000
Ra-226 1.750E-14 0.0000 3.063E-16 0.0000 2.639E-15 0.0000 4.874E-17 0.0000 1.394E1-16 0.0000 2.064E-14 0.0000
Th-230 6.058E1-18 0.0000 2.056E-19 0.0000 1.239E-18 0.0000 7.430E-21 0.0000 1.399E-21 0.0000 7.51111-18 0.0000
U-234 6.143E-12 0.0000 2.245E-14 0.0000 9.197E1-13 0.0000 5.919E-15 0.0000 2.998E-14 0.0000 7.121E1-12 0.0000
u-238 2.002E-07 0.8590 7.520E-10 0.0032 3.088E-08 0.1325 2.0480-10 0.0009 .1.01811-09 0.0044 2.331E-07 1.0000
iiii IHiMM H M fl f iiiiiiii ihuff Hiuiffhf iii fffflffilf HfIMf ifffftf fift fffll Iff1ff

Total 2.002E-07 0.8590 7.52011-10 0.0032 3.08811-08 0.1325 2.04811-10 0.0009 1.019E-09 0.0044 2.33111-07 1.0000

*Suam of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, silk pathways

Excess Cancer Risks CNRS9(irn,i,t) and CIIRS9S(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 2.700E+02 years

0 Radionuclides
Radon aAxsAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 ei-214 Rn-220 Po-216 Pb-212 Bi-212

AAAAA.AA0AAAA 000 00AAAA AA 0sAAAA 0000000000 00000000A 000000000A AOAAAO AAAAOOM A000000000
Water-ind. 0.0000+00 0.0000.00 0.0000.00 0.00011.00 0.00011+00 0.00011.00 0.000E1.00 0.0000+00
Water-dep. 0.00011+00 0.0000.00 0.00011.00 0.00011.00 0.00011+00 0.00011.00 0.00011+00 0.0000+00

Total 0.00011.00 0.0000.00 0.00011.00 0.00011.00 0.00011.00 0.0000.00 0.00011+00 0.00OE00

Water-ind. ==Wafer- independent Water-dep. ==Water-dependent
0

Total Excess Cancer Risk CNRS(i,p,t)-** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 2.700E.02 years

0 Water independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Mi Lk soil
Radio- AAAOAA OOOOAAAAA ~ 0 0 AAAAA0AAA AA OAAAAAAAAA A0AAAAOOA OOOAAAAAA 00000000 AAOAA OOOAAAAAAAAAA
Nuclidle risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
0000000 AAAAAAAAA AAAAAA AAAAAAA AAAAAA 000000000 000000 000000000 AAAAAA AAOOAA AsARA AAAAAAAAA AAAAAA OAOA OOA AAA000
Co-60 0.0000.00 0.0000 0.0000+00 0.0000 0.00011+00 0.0000 0.00011.00 0.0000 0.000E.00 0.0000 0.00011+00 0.0000 0.00011+00 0.0000
Cs-137 0.00011.00 0.0000 0.0000.00 0.0000 0.00011+00 0.0000 0.00011+00 0.0000 0.00011.00 0.0000 0.0000+00 0.0000 0.00011+00 0.0000
Eu-152 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.00011+00 0.0000 0.00011.00 0.0000 0.00011+00 0.0000 0.00011+00 0.0000
U-238 0.00011.00 0.0000 0.00011.00 0.0000 0.0000+00 0.0000 0.00011+00 0.0000 0.0000.00 0.0000 0.00011.00 0.0000 0.000E1+00 0.0000
ifflifi uHfIll iii HHHuh hfi Hf fiil HIMiffill hf lffiffffi uuiii ifiiiii ill iiIllii MM fififiifi flffi
Total 0.00011.00 0.0000 0.00011+00 0.0000 0.0000+00 0.0000 0.00011.00 0.0000 0.00011.00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000

Al,, ,enr 3 ___ Sheet No. 24 of 28
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 25
Intrisk :100-11-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRAD_FAIILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.lAD

Total Excess Cancer Risk CNRS(i,p,t)* for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 2.700E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways
Radio- AA. AAAAAAAAAAAAAAA AAAAAAAAOA AAAAAAAAAAAAA AJ4kA AA4/AAAAAAAAAAAA AAAAAAAAAAAAAAAA
NucLide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAA AAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAiAAA 4A4AA AAAAOA AAAAAA AkI.OkAAAA AAAAAA sA~A skA AAAAAA AAAAAAAAA AAAAA

Co-60 0.000E*00 0.0000 0.OOOE-.00 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000 0.OOOE.00 0.0000 0.0008.00 0.0000 0.0008+00 0.0000
Cs-137 0.0000+00 0.0000 0.OOOE.00 0.0000 0.00OE+00 0.0000 0.0008+00 0.0000 0.0008.00 0.0000 0.0000*00 0.0000 0.OOOE+00 0.0000
Eu-152 0.0000.00 0.0000 0.000E-00 0.0000 0.0OOE+00O 0.0000 0.000E+00 0.0000 0.0008.00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000
u-238 2.002E-07 0.8590 7.520E-10 0.0032 0.000E.00 0.0000 3.088E-08 0.1325 2.048E-10 0.0009 1.019E-09 0.0044 2.331E-07 1.0000
ifififiii fiiiiii Huhi ifhiifi ii huh iihfili HiM ififfillf flif! ihhhhhhl HIM1 IIHhhhh if fi i hfihiih Hii
Total 2.002E-07 0.8590 7.520E-10 0.0032 0.0008.00 0.0000 3.088E-08 0.1325 2.0488-10 0.0009 1.019E-09 0.0044 2.331E-07 1.0000

...CNRSI(i,p,t) includes contribution from decay daughter radionuclides

Attachment _ 3 Sheel No. 25 of 28
Originator: S. W (CIaro Date 1214/109 -
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 To Limit = 180 days 12113/2010 09:43 Page 26

lntrisk 100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
Fi La C:\RESRADPAMILY\RESRAD\6.5\USERFII.ES\100-H-28-7 183-HPIPELINE.RAD

Amount of Intake Quantities QINT(i,p,t) for individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.OOOE+03 years

Water Independent Pathways (Inhalation wfo radon) Water Dependent Pathways
Radio- kAAAAA ~AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAA.AAAAAAAAAAA AAA A iAAAAAAA Total

Iuclide Inhalation Plant Meat Milk soil Water Fish Plant Meat Milk Ingestion-
AAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAiIAiAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAAA

Co-60 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE.00 0.OOOE+00 0.OOOE.00 0.OOOE+00 0.000E+00 0.OOOE.00 0.OOOE+00 0.000E+00

Cs-137 0.OOOE'00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE.-00 0.0000.00 0.O0OE+00 0.0000+00 0.OOOE+00

Eu-152 0.0000+00 0.0000+00 0.000E+00 0.0000+00 0.000E+00 0.000E.00 0.OOOE+00 0.000E.00 0,000E+00 0.000E+00 0.0000+00

Gd-152 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.0000.00 0.00OE+00 0.OOOE.00 0.0000.00 0.OOOE+00 0.000E+00 0.00OE00

Pb-210 0.OOOE.-00 0.OOOE+00 0.000E+-00 0.000E+00 0.0000-00 2.428E-06 1.568E-07 2.692E-07 4.038E-09 4.365E-09 2.863E-06

Ra-226 0.0000+00 0.0000.00 0.OOOE+00 0.000E+00 0.OOOE-00 3.621E-06 4.718E-08 4.0480-07 7.509E-09 2.168E-08 4.102E-06
Th-230 0.000E+00 0.000E+00 0.0000.00 0.OOOE--00 0.000E+00 1.765E-08 4.593E-10 2.050E-09 5.272E-12 8.534E-13 2.016E-08

U-234 0.OOOE.00 0.OOOE.-00 0.0000.00 0.000E+00 0.OOOE+00 2.913E-03 7.872E-06 3.220E-04 2.052E-06 1.045E-05 3.255E-03

U-238 0.0000+00 0.0000+00 0.0000.00 0.00011+00 0.0000.00 0.OOOE+00 0.OOOE+00 0.0000-00 0.000E+00 0.OOOE.00 0.OOOE.00

1111111 LLLififti IfififfLi ifiiiii LLLLLiLLif ffLLffiLLL MiMML~~ iiLfiifIff LLLL LlfiiLL~ 111M ILLL fi l jifififf
*Sumt of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0
Amount of Intake Quantities OINT9(irnji,t) and OINT9W(irnji,t) for Inhalation of

Radon and its Decay Products as pCi/yr at t= 1.OOOEe03 years
0 Radionucl ides

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

66666666666 A6A6A 66A 66666666A 6666666666 6666666 66AAAAAA AAAAAAAAA AAA AAAA6AA ARAAAAAA

Water-ind. 0.000E+00 0.0000+00 0.000E+00 0.0000.00 0.000E+00 0.000E+00O0.OOOE+00 0.0000+00
Water-dep. 0.OOOE+00 0.0000.00 0.OOOE.00 0.0000+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.000E+00
HHI H Lii i ifli i f I f II I LIIILIif 111 flIL Li HH Li i Li iiiLifiiL i LLiLli iifiiilf
Total 0.OOOE+00 0.0000.00 0.000E*00 0.0000.00 0.000E+00 0.0000400 0.0000+00 0.0000+00

Water- ind. == Water- independent Water-dep. ==Water-dependent
0

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.0000*03 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Mi Lk Soil

Radio- AAAAAAAAAAAA 6666666666.666666 2L666666.6AA 66 AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAA6AAA6

Nuclide risk tract, risk tract, risk tract, risk tract, risk tract, risk tract.
4AAAAAA AAA6AA6 666666 6666.66666 666666 AA6666666 AA6664 666666666 6666A 6666666A AA6666 666AAAA66 666666
Co-60 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.OOOE.00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000
cs-137 0.0000.00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000
Eu-15? 0.0000+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000
Gd-15? 0.0000+00 0.0000 0O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0000.00 0.0000 0.000E.00 0.0000
Pb-210 0.0000.00 0.0000 0.OOOE00 0.0000 0.O00E+00 0.0000 0.0008.00 0.0000 0.OOOE.00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.0000+00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000
Th-230 0.0000.00 0.0000 0.0000.00 0.0000 0.OOOE-00 0.0000 0.000E.00 0.000 0.OOOE+00 0.0000 0,000E.00 0.0000
J-234 0.0000.00 0.0000 0.OOOE.00 0.0000 0.0000.00 0.0000 0.00DE+00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000
U-238 0.0000+00 0.0000 0.OOOE.00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000 0.0000+00 0.0000
iiiiiii iifii iiii fliLfiiLL hIHL iiii iiiiii iiiiiii iffill MLiflif Llilii iiiiiifii HuLL
Total 0.0000*00 0.0000 0.00OE+00 0.0000 0.0000.00 0.0000 0.000E.00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000

Attachment ____3 Sheet T.,> I, 218
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

iRESRAD, Version 6.5 T-. Limit = 180 days 12/13/2010 09:43 Page 27
I ntrisk 100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
Fite :C:\RESRADFAIIILY\RESRAD\6.5\USERFILES\100-ll-28-7 183-HPIPELINE.RAD

Excess Cancer Risks CFJRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.OOOE+03 years

Water Dependent Pathways

Water Fish Plant Meat Milk All. Pathways-
Radio- AAAAAAA4AA A AA A AAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAA6 66AAAA AAAAAAAAAAA6AAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
66666 66 AAAA 6 AAA AAA6AA6 AA66 A6A6AAAA AAAAAA AAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AA6A6
Co-60 0.0000.00 0.0000 0.000E+O0 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000*00 0.0000 0.0000+00 0.0000
Cs-137 0.0000.00 0.0000 0.0000.00 0.0000 0.OOOE.-00 0.0000 0.OOOt--00 0.0000 0.0000.00 0.0000 0.OOOE+00 0.0000
Eu-152 0.0000+00 0.0000 0.000E+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.OOOE+00 0.0000
Gd-152 0.0000.00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.OOOE.00 0.0000 0.OOOE+00 0.0000
Pb-210 9.429E-14 0.0128 1.655E-14 0.0023 2.841E-14 0.0039 4.261E-16 0.0001 4.606E-16 0.0001 1.401E-13 0.0191
Ra-226 4.278E-14 0.0058 7.4420-16 0.0001 6.386E-15 0.0009 1.185E-16 0.0000 3.419E-16 0.0000 5.038E-14 0.0069
Th-230 4.905E-17 0.0000 1.6700-18 0.0000 7.446E-18 0.0000 1.906E-20 0.0000 3.081E-21 0.0000 5.819E-17 0.0000
U-234 6.177E-12 0.8406 2.255E-14 0.0031 9.225E-13 0.1255 5.879E-15 0.0008 2.995E-14 0.0041 7.158E-12 0.9741
U-238 0.OOOE.00 0.0000 0.OOOE+00 0.0000 0.0000.00 0.0000 0.000E.00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000

Total 6.315E-12 0.8593 3.984E-14 0.0054 9.573E-13 0.1303 6.423E-15 0.0009 3.075E-14 0.0042 7.349E-.12 1.0000

SSum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

0
Excess Cancer Risks CNRS9(irn,i,t) and CIRS9W~irn,i,t) for Inhalation of

Radon and its Decay Products at t= 1.0000.03 years
0 Radionuclides

Radon AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pathway Rn-222 Po-218 Pb-214 8i-214 Rn-220 Po-216 Pb-212 Bi-212~A6AAAAA6 AAAAAAAAAA AAAAAA6A66 AAAAAAAAAA AAAAAAAAAA A6.AAAP.6A 666AA6AAAAi AAAAAAAAAA 6AAA66

Water-ind. 0.0000+00 0.000E.00 0.0000+00 0.0000+00 0.0000.00 0.0000+00 0.0000+00 0.0000+00
Water-dep. 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.000E.00 0.0000+00 0.0000+00

Total 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000.00 0.0000+00 0.000E+00

Water-ind. == Water-independent Water-dep. ==Water-dependent
0

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.0000+03 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon P Lant Meat Mi Lk SoilI
Radio- AAAAAA6AA AAAAAAAAAAAAAAAAAAAA6A6 66666 66666 6666666AA6666A66 66AA 6 66666AAA 66AA 6666666666A AAAAA66A666M6AA
NucLide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAAA AAAeAAA AAAAA 666666666 AAAAAA AAAAAAAAA AAAAAA 6AA6AAA A66666 AAAAAAA66 AAAAAA 666666666 A66666 6666666A AAAAAA
Co-60 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000*00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
Cs-137 0.0000+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
Eu- 152 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
U-238 0.0000.00 0:0000 0.0000+00 0.0000 0.0000+00 0.0000 070000.00 0.0000 0.OOOE-00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000

Total 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000.00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000 0.0000+00 0.0000
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 28
Intrisk 100-H-28:7 Pipeline Scale Shalow Zone Radionuclides
File C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.OOOE+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk ALL pathways
Radio- AAAAAAAAAiiAAAAAA AAAAAA.AAAAAA AAAAAAA4AAAAAA AA AAAAAAAAAAAA AAAAAAAAAAA AA0AAAAAA AAAAAAAAAAAAAAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AAAAAA AAiix tssiA 6ssioiii AAAAW AAA AAAAAAAAA AAAAAA A AAsAA AAAiioA AAAAAAA.A AAA AAAAAAAAA oAhoi AAAAAAAAA AAAAAA
Co-60 0.000E*-00 0.0000 0.OOOE*00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000t.00 0.0000 0.0000.00 0.0000 0.OOOE.00 0.0000
cs-137 0.0000*00 0.0000 0.0000*00 0.0000 0.000E*00 0.0000 0.OOOE'00 0.0000 0.000E+00 0.0000 0.0000+00 0.0000 0.O0OE+00 0.0000
Eu-152 0.OOOE+00 0.0000 0.OOOEoOO 0.0000 0.0000+00 0.0000 0.000E.00 0.0000 0.OOOE'00 0.0000 0.OOOE.00 0.0000 0.000E,00 0.0000
U-238 6.315E-12 0.8593 3.984E-14 0.0054 0.000E.-00 0.0000 9.573E-13 0.1303 6.423E-15 0.0009 3.075E-14 0.0042 7.3490-12 1.0000
iiiiiii iiiii Hiii Hiili HiM HIluhhi HiM iiflhhhul ihuhi ffiHlhi huh iliii HH M Huh iiilihli MhHIl
Total 6.315E-12 0.8593 3.984E-14 0.0054 0.0000+00 0.0000 9.573E-13 0.1303 6.423E-15 0.0009 3.075E-14 0.0042 7.349E-12 1.0000

***CNRSIli,p,t) includes contribution from decay daughter radionuclides

Attal h 3 ___ Sheet No. 28 of 28
Orlginat, $4v 'lark ---- __Date -12/14/09
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 4

iRESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 1
Concent 100-H- 28;7 Pipeline Scale Shallow Zone Radionuclides
File :C: \RESRADFAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H PIPELINE.RAD

Table of Contents

Part IV: Concentration of Radionuclides

iiiI ff 1ffif th tiffffffff fif flit f lift 
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 4

1RESRAD, Version 6.5 T- Limit = 180 days 12/13/2010 09:43 Page 2
Concent 100-H1-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RA

Concentration of radionucl ides in environmental media
at t = 0.0000400 years

Contaminat- Surface Air Par- Well Surface

t ed Zone SoiL* ticuLate Water Water
Radio- AAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pCilg pCi/m--3 pCi/L pCi/L
AkAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Co-60 2.700E-02 1.143E-03 1.188E-08 0.0000+00 0.0000+00
Cs-137 1.230E+01 5.207E-01 5.413E-06 0.OOOE.00 0.000E+00
Eu-152 1.540E-01 6.519E-03 6.777E-08 0.0000+00 0.OOOE.00
Ocl-152 0.0000+00 0.0000+00 0.000E+00 0.0000.00 0.000E+00
Pb-210 0.0OOE+00 0.0O0E+00 0.0000+00 0.0000.00 0.000E+00
Ra-226 0.OOOE+00 0.COOE+00 0.0000.00 0.OOOE.00 0.000E+00
Th-230 0.OOOE+00 0.OO0E+00 0.0000+00 0.OOOE.00 0.000E+00
U-234 0.0000+00 0.0000+00 0.0000+00 0.000E+00 0.0000+00
U-238 2.520E.00 1.067E-01 1.109E-06 0.000E+00 0.00DE00

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

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

Concentration of radionuclides in foodstuff media
at t = 0.0000+00 years*

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

Radio- 666 6A6664. 66666666A AA66666666 6666666666 6A6666666 66666666611 A66liAA AAAAAAAAAA AAAAAA6AAAA
Nuclidle pCiIL pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pti/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAA 66666666A 6666666666 6666666666 6A666666A AAAAA6AAA AAAAAAAAAA AA6AAAAAAAA AAAAAAAAAA
Co-60 0.OOOE+00 1.524E-02 1.524E-02 1.5240-02 1.5240-02 3.2160-02 2.820E-03 0.0000+00 0.0000+00
Cs-137 0.0000+00 3.472E+00 3.473E+00 3.473E+00 3.473E+00 1.490E+01 3.611E+00 0.0000+00 0.0000+00
Eu-152 0.0000+00 2.720E-03 2.734E-03 2.736E-03 2.736E-03 6.891E-03 1.705E-04 0.0000+00 0.0000+00
Gd-152 0.0000+00 0.0OOE+00 0.0000+00 0.0000+00 0.0000+00 0.0000.00 0.000E+00 0.0000+00 0.0000+00
Pb-210 0.0000+00 0.0000+00 0.000E+00 0.OOOE+00 0.0000.00 0.0000.00 0.0000+00 0.0000.00 0.00O00
Ra-226 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.000E+00 0.0000+00
Th-230 0.0000+00 0.000E+00 0.000E+00 0.0000+00 0.0000+00 0.000E+00 0.0000+00 0.0000+00 0.000E+00
U-234 0.0000+00 0.0000+00 0.000E+00 0.0000+00 0.000E.00 0.0000+00 0.000E.00 0.0000+00 0.0000+00
U-238 0.0000+00 4.451E-02 4.4740-02 4.4770-02 4.477E-02 1.917E-02 3.3480-02 0.0000+00 0.0000+00

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

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

Attachment 4 Shel N, )f9
Originator S._W. Clark O-bit1e 12,!
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 4

iRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 3
Content :100-H-28:7 Pipeline Scale Shallow Zone Radionucl ides
F ile C:hR8SRADFAMILY\R8SRAD\6.5\USERFIL8S\100-H-28-7 183-HPIPEL!N8.RAD

Concentration of radionuclides in envirornental media
at t = 1.0002+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pCi/g pCi/m3 pCi/L pCiIL
AAAAAAA AA6A666684 6666666666 6666666666 6666666646 6666666666
Co-60 2.023E-02 7.217E-04 7.502E-09 0.0008+00 0.0008+00
Cs-137 1.027E+01 3.664E-01 3.809E-06 0.0008+00 0.OOOE+00
Ou-152 1.406E-01 5.013E-03 5.212E-08 0.0008+00 0.OOOE+00
Od-152 2.625E-16 9.361E-18 9.731E-23 0.0008+00 0.OOOE+0O
Pb-210 1.837E-17 6.552E-19 6.811E-24 0.0008+00 O.OOOE+00
Ra-226 2.098E-15 7.481E-17 7.777E-22 0.000E+00 0.0008+00
Th-230 1.199E-11 4.278E-13 4.447E-18 0.000E.00 0.0008.00
U-234 1.670E-06 5.956E-08 6.1928-13 0.0002+00 0.0008+00
U-238 6.177E-02 2.2038-03 2.290E-08 0.0008+00 0.0008.00

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

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

Concentration of radionuclides in foodstuff media
a t t = 1.0008+00 years-

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

Radio- 6666666666 6666666666 AAAAAAAAAA AAAAAAAAAA 6666666666 6666666666 6666666666 6666666666 6666666666
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
6666666 6666666666 6666666666 6AAAAAAAAA AAAA666666 6666666666 6666666666 6666666666 6666666666 6666666666
Co-60 0.0008+00 9.751E-03 9.634E-03 1.0308-02 1.0058-02 2.1268-02 1.8288-03 0.0008+00 0.0008+00
Cs-137 0.0008+00 2.4758+00 2.446E+00 2.6008+00 2.551E+00 1.0908+01 2.5908+00 0.0008+00 0.0008+00
Eu- 152 0.0008+00 2.1108-03 2.1048-03 2.1958-03 2.16,48-03 5.373E-03 1.314E-04 0.0000+00 0.0008+00
Od-152 0.0002+00 3.9358-18 3.928E-18 3.853E-18 4.0168-18 1.002E-17 9.847E-20 0.0002.00 0.0008+00
Pb-210 0.0008+00 1.5078-18 1.1268-18 1.8088-18 2.1228-18 4.102E-19 1.3738-19 0.0008+00 0.0008+00
Ra-226 0.0008.00 4.5928-16 4.9618-16 3.2598-16 3.7438-16 5.578E-17 5.778E-17 0.0008+00 0.0008+00
Th-230 0.0008+00 7.7258-14 7.2862-14 8.7278-14 9.1282-14 2.6098-14 1.5538-15 0.0008+00 0.0008+00
U-234 0.0002+00 2.5198-08 2.5008-08 2.6518-08 2.6198-08 1.0948-08 1.875E-08 0.0008+00 0.0008+00
U-238 0.0008+00 1.0692-03 9.3458-04 1.8498-03 1.5108-03 5.0648-04 7.183E-04 0.0008+00 0.0008+00

*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For Livestock fodder, consumption time is t minus meac 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.

Arlar,.hmenl 4 Sheet No 3 of 9
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 4

IRESRAD, Version 6.5 1o Limit = 180 days 12/13/2010 09:43 Page 4
Concert :100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File :C:\RESRAOPAMILY\RESRAD\6.5\US0RFILOS\100-H-28-7_183-HPIPOL[NO.RAD

Concentration of radionuclides in environmental media
at t = 3.000E+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone soil* ticulate Water Water

Radio- AAAAA AAAA AAAAAAAAAA AAAA80AAA AAAAAAAAA A000888000
HucLide ptilg pCi/g pCi/m**3 pti/L pCi/L

Co-60 1.136E-02 2.538t-04 2.638E-09 0.000t+00 0.0000+00
Cs-137 7.167E-00 1.601E-01 1.664E-06 0.0000+00 0.0000+00
Eu-152 1.17E-01 2.615E-03 2.719E-08 0.0000+00 0.0000+00
Gd-iS? 7.134E-16 1.593E-17 1.656t-22 O0000.-00 0.0000+00
Pb-210 6.260E-16 1.3980-17 1.453E-22 t.OOOE+00 0.0000+00
Oa-226 2.2120-14 4.941E-16 5.1360-21 0.OOOE+00 0.00OE00
Th-230 3.843E-11 8.5830-13 8.923E-18 0.0000+00 0.000E+00
U-234 1.256E-06 2.805E-08 2.916E-13 0.OOOE+00 0.0000+00
U-238 3.712E-05 8.289E-07 8.617E-12 0.0000+00 0.0000+00

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

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

Concentration of radionuclides in foodstuff media
at t = 3.0000+00 years-

Drinking NonLeafy Leafy Fodder Fodder Meat Milk Fish trustacea
Water Vegetable Vegetable Meat Milk

Radio- AOAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAOOOOOOOO 0000000000 0000000000 0080000000
NucLide pCi/L pCi/kg pCi/kg pci/kg pci/kg pci/kg pCi/L pci/Ikg pci/kg
0000000 0000000000 0000000000 AAAAAAAAAA 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000
Co-60 0.0000+00 3.444E-03 3.389E-03 3.692E-03 3.584E-03 7.587E-03 6.482E-04 0.0000+00 0.0000+00
Cs-137 0.0000.00 1.0860+00 1.069E4-00 1.1580+00 1.130E+00 4.820E+00 1.1380+00 0.0000+00 0.00O00
Ou-152 0.OOOE+00 1.1O5E-03 1.098E-03 1.167E-03 1.145E-03 2.822E-03 6.859E-05 0.0000+00 0.OOOE+00
Gd-152 0.0000+00 6.726E-18 6.688E-18 6.940E-18 6.941E-18 1.716E-17 1.673E-19 0.0000+00 0.000E+00
Pb-210 0.0000+00 2.654E-17 2.358E-17 3.221E-17 3.328E-17 7.892E-18 2.678E-18 0.0000+00 0.OOOE+00
Ra-226 0.0000+00 3.253E-15 3.292E-15 3.092E-15 3.156E-15 4.536E-16 4.204E-16 0.0000+00 0.0000+00
Th-230 0.0000+00 1.476E-13 1.457E-13 1.5930-13 1.593E-13 4.6550-14 2.407E-15 0.0000+00 0.0000+00
U-234 0.0000+00 1.1910-08 1.1780-08 1.2750-08 1.2460-08 5.1830-09 8.837E-09 0.0000+00 0.0000+00
U-238 0.0000+00 4.0400-07 3.517E-07 7.0920-07 5.7580-07 1.919E-07 2.706E-07 0.0000+00 0.0000+00
If1fili Ilfiffi lli l i ! i liii fifiifii ififfiiififff H i iffi~ili ilfiIMi illfiiflil
Concentrations are at consuamption time and include radioactive decay and ingrowth during storage time.
For Livestock fodder, consumption time is t minus seat 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 rhe input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 4

IRESRAD, Version 6.5 T<, Limit = 180 days 12/13/2010 09:43 Page 5
Concert 100-H-28:7 Pipeline Scale Shallow Zone Radionucl ides
File :C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\100-H-28-7183-K-PIPELINE.RAD

Concentration of radionucl ides in environental media
at t = 1.0000401 years

Contaisinat- Surface Air Par- Well Surface
ted Zone Soilt ticulate Water Water

Radio- A AAAAAAAAA AAAAAAAAAA AAAAAKAAAAA AAAAAAAAAA AAAAAAAXAAA
Wuclide pCi/g pCi/s pci/m**3 pCi/L pCi/L
AA6A666 AAAAAAAAAA 3666636636 6666666663 AAAAAAAAAA AAAAAAAAAA
Co-60 1.509E-03 0.0000+00 0.0000+00 0OE+00 0.00O00
Cs-137 2.032E+00 0.0000+00 0.0000+00 0.000E+00 0.000E+00
Ou-152 6.1800-02 0.0000+00 0.0000+00 0.0000+00 0.0000+00
Gd-iS? 1.714E-15 0.000E+00 0.0000+00 0.0000+00 0.0000+00
Pb-210 1.474E-14 0.0000+00 0.0000+00 0.0000+00 0.0000+00
Oa-226 1.564E-13 0.0000+00 0.000E+00 0.0000+00 0.000E+00
Th-230 8.640E-11 0.0000+00 0.0000+00 0.0000+00 0.000E+00
u-234 4.1870-07 0.000E+00 0.000E+00 0.000E+00 0.0000+00
U-238 1.974E-16 0.0000+00 0.0000+00 0.000E+00 0.0000+00

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

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

Concentration of radionuclides in foodstuff media
at t = 1.0000+01 yearst

Drinking Nonleafy Leafy Fodder Fodder Meat milk Fish Crustaces
Water VegetabLe Vegetable Meat Milk

Radio- 66636666A 6666666666 AAAAAAAAAO AAAAAAAAAA 6666666666 6666663666 6666666666 6666666666 6666366666
Nuclidle pCi/L pci/kg pCi/kg pci/kg pCi/kg pci/kg pci/L pci/kg pci/kg

Co-60 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.000E+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00
Cs-137 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000. 00
Eu-iS? 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.00O00
Gd-152 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00
Pb-210 0.OOOE+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.00O00
Ra-226 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00. 0.0000+00 0.0000+00 0.0000+00
Th-230 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00
U-234 0.0000.00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00
U-238 0.0000+00 0.0000+00 0.0000+00 0.000E+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00

*Concentrations are at consuamption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consiumption 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 2009-030 Draft A

ATTACHMENT 4

1RESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 6
Concent 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File C:\RESRADFAM[LY\RESRAD\6.5\USERFILES\100-H-28-7 183-H_PIPELINE.RAD

Concentration of radionuclides in enviroramental media
at t = 3.O0OE+01 years

Contaminat- Surface Air Par- Well Surface

t ed Zone Soil1* ticuLate Water Water
Radio- AAAAAAAA AAAAAAAAAAi AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/g pti/g pCi/oi"3 pCi/L pCi/L
AAIAAOA AAAAAA AAA AAAA AA AAAAAAA AA0AA0AAA AAAAAAAAA
Co-60 4.713E-06 0.000E+00 0.0000+00 0.0000.00 0.0000+00
ts-137 5.547E-02 0.0000+00 0.0000+00 0.0000+00 0.00012+00
Eu-iS? 9.952E-03 0.0000*00 0.OOOE+00 0.000E+00 0.000E+00
Gd-iS? 2.317E-15 0.0000-00 0.000E+00 0.000E.00 0.0000+00
Pb-210 8.517E-14 0.0000+00 0.O00E+00 0.OOOE+00 0.0000+00
Ra-226 3.814E-13 0.000E+00 0.0000+00 0.000E+00 0.0000+00
Th-230 1.091E-10 0.OOOE.00 0.000E+00 0.000E+00 0.OOOE+00
U-234 1.814E-08 0.O0OE+00 0.000E+00 0.0000+00 0.00GE00
U-238 0.0000+00 0.000E+00 0.0000+00 0.0000+00 0.OOOE+00

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

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

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

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

Radio- AAAAAAAAAA AAZ.AAAA AAAAAAAAA AAiiAAAAAA AAb.AP.AAAA AAAAAAAAAA AAAAAAAAAA A.AAAAA.& AAEAAAAAA
NucLide pCi/L pCi/kg pCi/kg pCi/kg pci/kg pCi/kg pCi/L pCi/kg pci/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA

Co-60 0.0000.00 0.0008+00 0.0OOE+00 0.000E+00 0.OOOE+00 0.0000.00 0.0000+00 0.OOOE+00 0.0000+00
Cs-137 0.OOOE+00 0.OOOE+00 0.000E+00 0.OO0E+00 0.OOOE+00 0.0OOE+00 0.0000+00 0.000E+00 0.0000+00

Eu-152 0.OOOE+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.0000.00 0.OOOE+00 0.000E+00 0.0000+00 0.OOOE+00
Gd-152 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.0000.00 0.0000+00 0.000E+00 0.0000+00
Pb-210 0.OOOE+00 0.OOOE+00 0.000E.00 0.0OOE+00 0.OOOE+00 0.00OE+00 0.0000+00 0.0000+00 0.OOOE+00
Ra-226 0.O0OE+00 0.0000+00 0.OO0E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00
Th-230 0.0000+00 0.000E+00 0.0000+00 0.OOOE.00 0.0000.00 0.OOOE-00 0.OOOE+00 0.0000+00 0.0000+00
U-234 0.OOOE.00 0.OOOE+00 0.0000+00 0.O0OE+00 0.000E+00 0.000E+00 0.0000.00 0.OOOE+00 0.0000+00
U-238 0.OOOE.00 0.0E0 .OOOE00 .0000. 00 0.000 E-00 0 000 E+00 .OOOE .0000 0.000E.-00 0.0000+00

'Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consump~tion time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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ATTACHMENT 4

iRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 7
Concent :100-M1-28:7 Pipeline Scale Shal low Zone Radionucl ides
File :C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-HPIPELINE.RAD

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

Contaminat- Surface Air Par- Well Surface

tead Zone SoiLa ticulate Water Water
Radio- AAAIAAAAAAA AAAAAAA4 AAAAAAAAAA AAAAAAAAAA AAAAAAAAA
Nuclide pCi/g pti/g pCi/nl**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAA.AAAAA
Co-60 8.024E-15 0.0001+00 0.OOOE+00 0.0001.00 0.OOOE*00
Cs-137 1.864E-07 0.0001+00 0.OO0E+00 0.0008.00 0.OOOE.00
Eu-152 1.668E-05 0.C00E+00 0.0001+00 0.000E.-00 0.0008.00
Gd-152 1.300E-15 0.0008.00 0.000E+00 0.0008-00 0.0008.00
Pb-210 1.192E-13 0.0008+00 0.OOOE+00 0.OOOE+00 0.OOOE*00
Ra-226 4.200E-13 0.0008+00 0.0008.00 0.OOOE+00 0.0008+00
Th-230 1.090E-10 0.OOOE.00 0.0008.00 0.0008+00 0.0001+00
U1-234 3.072E-13 0.0008*00 0.0008+00 0.0008.00 0.0001*00
U1-238 0.0008.00 0.0OOE+00 0.0OOE+00 0.000E+00 0.0008.00

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

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

Concentration of radionuclides in foodstuff media
at t = 1.0008+02 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Heat Milk

Radio- AAAAAAAAAA AAAAAAAA AAAAAAAAAA AA88888888 A888888888 8888888888 AAAAAAAAA 8AA 888A 8AA 888A
Nuclide pCi/L pCi/kg pci/kg pCi/kg pci/kg pCi/Its pCi/L pCi/kg pci/kg
A888888 A888888888 AAAA 88A AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 8888888AA 8888888888 88888888A 8888888888
Co-60 0.0008.00 0.0008*00 0.000E+00 0.0008+00 0.0008+00 0.0008*00 0.0008+00 0.0008+00 0.0008*00
Cs-137 0.0008.00 0.0008.00 0.0008*00 0.0008+00 0.0008.00 0.0008.00 0.0008+00 0.0008+00 0.0008*00
Eu-152 0.0008*00 0.0008.00 0.0008+00 0.0008+00 0.0008.00 0.0008+00 0.0008+00 0.0008+00 0.0008+00
Gd-152 0.0008*00 0.0008*00 0.0008.00 0.0008+00 0.0008*00 0.0008.00 0.0008+00 0.0008.00 0.0008+00
Pb-210 0.0008+00 0.000E.00 0.OOOE+00 0.0008*00 0.0008+00 0.0008.00 0.0008+00 0.0008+00 0.0008+00
Ra-226 0.0008*00 0.0008*00 0.0008.00 0.OOOE+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00
Th-230 0.0008+00 0.0008.00 0.0008*00 0.0008+00 0.0008.00 0.0008.00 0.0008*00 0.0008+00 0.0008+00
11-234 0.0008*00 0.000E*00 0.0008.00 0.0008+00 0.0008.00 0.0008+00 0.0008*00 0.0008+00 0.0008+00
u1-238 0.0008*00 0.0008.00 0.000E.00 0.0008*00 0.0008*00 0.0008*00 0.0008*00 0.0008.00 0.0008+00

Concentrations are at consumptrion time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumnption 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 4

iRESRAD, Version 6.5 T. Limit = 180 days 12/13/2010 09:43 Page 8
Conceant 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
Pile C:\RESRAD-FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELIHE.RAD

Concentration of radionuclides in environmental media
at t = 2.700E+02 years

Contaminat- Surface Air Par- Well Surface
ted Zone soil* ticuLate Water Water

Radio- SA ASAAAA AAAAAAAAAA AAAAAAAAAA AASAAAAAAA AAAAAAAAAA
Pluclide pti/g pCi/g pCi/m**3 pCi/k pCi/L
AAAA~AAA AAAAAAAAAA iAAAAAAAAA A AAAAk*J4 AA AAA XAAAAAA lASAAA
Co-60 4.059E-36 0.0E0 .OOOE+00 O.OOOE+ 09- O .ODOE+00
Cs-137 9.497E-21 t.000E+00 O.000F'-Ot O.Q00E+00 O.OOOE+00
Eu-152 3.027E-12 0.0008+00 0.000E+00 0.0008.00 0.0008+00
Od-152 2.571E-16 0.000E+00 0.0008+00 0.0008+00 0.OOOE+00
Pb-ala 1.164E-13 0.00OE+00 0.0008+00 2.344E-10 3.68SF-l2
Ra-226 4.101E-13 0.000E+00 0.000E+00 3.347E-10 5.262E-12
Th-230 1.065E-10 0.000E-00 0.000E+00 4.166E-13 6.5508-15
U-234 7.946E-25 0.000E+00 0.000E+00 3.164E-06 4.973E-08
U-238 0.0008+00 0.000E+00 0.OOOE+00 2.388E+00 3.753E-02
Miill1 ill lll!!! ifififf 111iii iii iif ii!i!! iilfliffi

*TheA 6rfsce Soil is the top Layer of soil within the user specified mixing zone/depth.

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

Concentration of radionuclides in foodstuff media
at t = 2.700E+02 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustaces
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA~AA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAkAAAAAA
Huclide pCi/L pCi/kg pCi/kg pCi/kg pci/kg pCi/kg pCi/L pci/kg pci/kg
AAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Co-60 0.0008+00 0.0008+00 0.0O000 0.000E+00 0.000E+00 0.OOOE+D0 0.000E+00 0.000E+00 0.0008+00
Cs-13? 0.OOOE+00 0.0008+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.0008+00 0.000E+00 0.0008+00 0.0008+00
Eu-152 0.OOOE+00 0.000E+00 0.000E+00 O.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Gd-iS? 0.0008+00 0.0008+00 O.OOOErOO 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.0OOE-v00 0.000E+00
Pb-210 2.649E-10 7.809E-10 1.856E-09 3.089E-09 3.549E-10 1.926E-10 2.001E-11 2.061E-09 6.882E-10
Ra-226 3.78aE-10 1.125E-09 2.658E-09 4.407E-09 5.064E-10 3.429E-10 9.519E-11 4.906E-10 2.453E-09
Th-230 5.496E-13 2.992E-12 4.291E-12 3.290E-11 2.836E-11 5.834E-13 3.817E-14 1.316E-12 6.668E-l2
U-234 3.181E-06 4.501E-06 2.013E-05 2.731E-05 2.741E-05 7.505E-07 1.216E-06 5.168E-07 3.101E-06
U-238 2.388E+00 3.134E+00 1.502E+01 1.646E+01 1.646E+01 4.211E-01 7.723E-01 3.753E-01 2.252E+00

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

Concentrations in the media occurring in patnways 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 4

iRESRAD, Version 6.5 To Limit = 180 days 12/13/2010 09:43 Page 9
Concent :100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
Fite C:\RESRADFAMILY\RESRAD\6.5\USERFILES\100-H-28-7183-lPIPELINE.RAD

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

Contaminat- Surface Air Par- Welt Surface
ted Zone Soil* ticulate Water Water

Radio- AAAAAA AAAAAAAAA AAAAAAAAAA A AAAAAAKA AAAAAAAA
NucLide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAiA AAAAAAAA
Co-60 Q.QOOE+00 0.OOOE+00 0.OOOE.00 0.OQOE+00 0.OOOE+0O
Cs-137 0.000E+00 0.OOOE+00 D.000E+00 0.OOOE+00 0.OOOE+00
Eu-152 3.419E-41 0.OOOE+00 0.000t+00 Q.OOOE+OQ 0.OOOE+OO
Gd-152 2.439E-19 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+O0
Pb-210 1.051E-13 0.000E+00 0.OOOE+00 3.326E-09 5.229E-11
Ra-226 3.703E-13 0.OOOE+00 0.OOOE+00 4.961E-09 7.798E-11
Th-230 9.613E-11 O.OOOE+Q0 0.OOOE+00 2.408E-11 3.785E-13
U-234 0.OOOE+00 0.000E+00 0.000E+00 3.990E-06 6.272E-08
U-238 0.OOOE+00 I.OOOE+00 0.QOOE+00 0.OOOE+00 0.0005+00

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

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

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

Drinking NonLeafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Radio- AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA )AAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Nuclide pCi/I pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
Co-60 0.0005+00 0.000E+D0 0.0005+00 0.0005+00 0.000E+00 0.OO000 0.000+00 0.0005400 0.0005+00
Cs-137 0.0005+00 0.0005+00 0.0005+00 0.0005+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00
Eu-152 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.0005+00 0.0005+00 0.000E+00 0.0005+00 0.0005+00
Gd-152 0.0005+00 0.000E+00 0.0005+00 0.0005+01 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00
Pb-210 3.326E-09 4.380E-09 2.095E-08 2.297E-08 2.297E-08 1.385E-09 5.389E-10 1.568E-08 5.237E-09
Ra-226 4.961E-09 6.592E-09 3.133E-08 3.422E-08 3.422E-08 2.575E-09 2.676E-09 3.899E-09 1.950E-08
Th-230 2.417E-11 3.353E-11 1.527E-10 1.971E-10 1.971E-10 1.8085-12 1.054E-13 3.796E-11 1.899E-10
U-234 3.990E-06 5.238E-06 2.511E-05 2.750E-05 2.750E-05 7.037E1-07 1.291E-06 6.272E-07 3.763E-06
U-238 0.000E+00 0.0005+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.0005+00

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

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

DATA QUALITY ASSESSMENT
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

APPENDIX D

DATA QUALITY ASSESSMENT

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 2007). This DQA was performed in accordance with
site-specific data quality objectives found in the 100 Area Remedial Action Sampling and
Analysis Plan (SAP) (DOE-RL 2009).

A review of the sample design (WCH 2007), the field logbooks (WCH 2010Oa and WCH 2010Ob),
and applicable analytical data packages has been performed as part of this DQA. All samples
were collected and analyzed per the sample design, with two exceptions. The ion
chromatography (IC) anions analysis was not requested for the samples collected from test pits 1
and 2. In addition, because of limited pipe scale material from test pit one, the inductively
coupled plasma (ICP) metals, mercury, hexavalent chromium, and polychlorinated biphenyls
(PCBs) analyses were not performed.

To ensure quality data, the SAP data assurance requirements and the data validation procedures
for chemical analysis and radiochemnical 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).

Confirmatory sample data collected at the 1 00-H-28 :7 subsite were provided by the laboratories
in I1I sample delivery groups (SDGs): SDG KI 570, SDG J0041 1, SDG K1373, SDG K1 392,
SDG K 3 97, SDG J00208, SDG D8277004, SDG J00413, SDG J00416, SDG J00417, and SDG
K1392. SDG K1373 was submitted for third-party validation.

Major deficiencies were identified in the analytical data set, and are discussed below.

MAJOR DEFICIENCIES

Due to the preparation holding time being exceeded by greater than twice the limit of 48 hours
for nitrate, nitrite, and orthophosphate, the project flagged the undetected nitrite and
orthophosphate values for samples J I 8KV5 in SDG J004 17, and the undetected nitrate, nitrite,
and orthophosphate results for sample J I 8KVO in SDG J00416 as rejected, flagged with a U.
The samples were collected on March 23, 2009, and they were analyzed on April 1, 2009. The
laboratory reports nitrate, nitrite, and orthophosphate results when running the IC anion method.
Anions were requested in the sample design (WCH 201 Oa) to obtain the bromide, chloride,
fluoride, and sulfate data. The rejection of the undetected nitrate, nitrite, and orthophosphate
data does not hinder the evaluation of the Il00-H-28:7 subsite.
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MINOR DEFICIENCIES

Minor deficiencies are discussed for the 1 00-H-28:7 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.

SDG K1570

This SDG comprises a pipe scale sample (JI 8KV3) from test pit 1 of the 100-H-28:7 subsite.
This sample was analyzed for gross alpha and gross beta by gas proportional counting, total
uranium by kinetic phosphorescence analysis (KPA), and by gamma energy analysis (GEA). No
major or minor deficiencies were noted.

SDG J00411

This SDG comprises a pipe scale sample (J 1 8KW4) from test pit 1 of the 1 00-H-28 :7 subsite.
This sample was analyzed for hexavalent chromium. A minor deficiency was noted in the matrix
spike (MS) recovery for the analysis. The MS recovery was below project acceptance criteria
with a zero percent recovery. To confirm quantitation, a post digestion spike (PDS) was
prepared, with a result of 63%. The laboratory control sample (LCS) recovery is 90%, indicating
the methodology and equipment are effective. The MS recovery is attributed to a large reducing
capacity in the sample matrix. The hexavalent chromium data for SDG J0041 1 may be
considered estimated. Estimated data are useable for decision-making purposes.

SDG K1373

This SDG comprises two soil samples (JlI7HJ1I and J1I7HJ2) from test pit one of the Il00-H-28:7
subsite. These samples were analyzed for ICP metals, mercury, hexavalent chromium, PCBs,
gross alpha and gross beta by gas proportional counting, total uranium by KPA, and by GEA.
This SDG was submitted for third-party validation. Minor deficiencies are as follows:

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for three
analytes (aluminum, iron, and antimony). For aluminum and iron, 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 40.6%. All antimony results were qualified as estimates and flagged "J" by third-
party validation. Estimated data are useable for decision-making purposes.

In the ICP metals analysis, all silicon results were qualified as estimates and flagged "Y' by
third-party validation, due to a LCS below quality control (QC) limits at 2.5%. Estimated data
are useable for decision-making purposes.
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SDG K1392

This SDG includes a soil sample (Jl7HJ5) from test pit 2 of the 100-H-28:7 subsite and one
equipment blank (J I 7HJ3). These samples were analyzed for ICP metals, mercury, hexavalent
chromium, PCBs, gross alpha and gross beta by gas proportional counting, total uranium by
KPA, americium-241, isotopic plutonium, and isotopic uranium by alpha spectroscopy,
strontium-90 and technetium-99 by beta counting, nickel-63 by liquid scintillation counting, and
by GEA. Minor deficiencies are as follows:

In the ICP metals analysis, the calcium, copper, iron, and sodium results for sample J 1 7HJ3 (the
equipment blank) are of similar magnitude as the method blank result. The result for calcium,
copper, iron, and sodium in sample J 1 7HJ3 may be considered estimated due to method blank
contamination. The data are useable for decision-making purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for three
analytes (aluminum, iron, and antimony). For aluminum and iron, 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 40.5%. The antimony results may be considered estimated. Estimated data are
useable for decision-making purposes.

In the ICP metals analysis, all silicon results may be considered estimated due to an LCS below
QC limits at 6.6%. Estimated data are useable for decision-making purposes.

SDG K1397

This SDG comprises a pipe scale sample (Jl 7HK8) from test pit 2 of the 100-H-28:7 subsite.
This sample was analyzed for ICP metals, mercury, PCBs, gross alpha and gross beta by gas
proportional counting, total uranium by KPA, and by GEA. Minor deficiencies are as follows:

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for 11I
analytes (aluminum, chromium, copper, iron, mercury, nickel, lead, silicon, silver, zinc, and
antimony). For most of these constituents, 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, lead, and silver did not have mismatched
spike and native concentrations in the original MS. The original MS recoveries for antimony,
lead, and silver were 48.5%, 55.9%, and 61.7%, respectively. The antimony, lead, and silver
results may be considered estimated. Estimated data are useable for decision-making purposes.

In the ICP metals analysis, all boron and lead results may be considered estimated due to a
laboratory duplicate relative percent difference (RPD) above the QC limit of 30%, at 36.4% and
50.7%, respectively. Estimated data are useable for decision-making purposes.
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In the ICP metals analysis, the silicon result may be considered estimated due to a LCS below
QC limits at 6.6%. Estimated data are useable for decision-making purposes.

SDG J00208

This SDG includes a pipe scale sample (JlI7HL3) from test pit 2 of the I100-H-28:7 subsite. This
sample was analyzed for hexavalent chromium. A minor deficiency was noted in the MS
recovery for the analysis. The MS recovery was below project acceptance criteria at 57%. To
confirm quantitation, a PDS was prepared, with a result of 98%. The MS recovery is attributed
to the reducing capacity in the sample matrix. The hexavalent chromium data for SDG J00208
may be considered estimated. Estimated data are useable for decision-making purposes.

SDG D8277004

This SDG includes a sample (J1I7FP8) from suspected asbestos-containing mastic on a pipe in
test pit 2 of the I100-H-28:7 subsite. The sample was analyzed for bulk asbestos. No major or
minor deficiencies were found in SDG D8277004. The data are useable for decision-making
purposes.

SDG J00416

This SDG includes a soil sample (J18KVO) from test pit 3 of the 100-H-28:7 subsite. This
sample was analyzed for ICP metals, mercury, IC anions, hexavalent chromium, PCBs, PAH,
gross alpha and gross beta by gas proportional counting, total uranium by KPA, and by GEA. In
addition, the sample was inadvertently analyzed for polycyclic aromatic hydrocarbons (PAH).
Minor deficiencies are as follows:

In the radionuclide analysis, total uranium results may be considered estimated due to the MS
recovery below the acceptance criteria at 63%. Estimated data are useable for decision-making
purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for four
analytes (aluminum, iron, manganese, and silicon). For aluminum, iron, and manganese, the
spiking concentration was insignificant compared to the native concentration in the sample from
which the MS was prepared. The deficiency in the MS is a reflection of the analytical variability
of the native concentration rather than a measure of the recovery from the sample. Silicon did
not have mismatched spike and native concentrations in the original MS. The original MS
recovery for silicon was 22%. The silicon data may be considered estimated. Estimated data are
useable for decision-making purposes

In the ICP metals analysis, all silicon results may be considered estimated due to a LCS below
QC limits at 29%. Estimated data are useable for decision-making purposes.
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SDG J00417

This SDG includes a pipe scale sample (J I 8KV5) from test pit three of the I100-H-28:7 subsite.
This sample was analyzed for ICP metals, mercury, IC anions, PCBs, gross alpha and gross beta
by gas proportional counting, total uranium by KPA, and by GEA. In addition, the sample was
inadvertently analyzed for PAH. Minor deficiencies are as follows:

In the radionuclide analysis, total uranium results may be considered estimated due to the MS
recovery below the acceptance criteria at 58%. Estimated data are useable for decision-making
purposes.

Due to the preparation holding time being exceeded by greater than twice the limit of 48 hours
for nitrate, nitrite, and orthophosphate, the detected nitrate result for sample J I 8KV5 may be
considered estimated. The sample was collected on March 23, 2009, and analyzed on April 1,
2009. The data are useable for decision-making purposes.

In the PCB analysis, a surrogate recovery was outside QC limits at 63% for sample Ji 8KV5. In
addition, an MS recovery and an MSD recovery are outside QC limits at 844% and 978%,
respectively. The recoveries can be attributed to matrix interference. The PCB results for
sample Ji 8KV5 may be considered estimated. Estimated data are useable for decision-making
purposes.

In the PAH analysis, the MS and MSD recoveries for benzo(a)pyrene (48% and 36%) and
indeno(1,2,3-cd)pyrene (24% and 23%) are outside the QC limits. In addition, the MSD result
for pyrene (45%) is outside the QC limit. The results for these analytes may be considered
estimated. Estimated data are useable for decision-making purposes.

In the PAH analysis, the MS/MSD RPD for naphthalene is outside the QC limits at 40%. The
result for naphthalene in sample J 18KV5 may be considered estimated. Estimated data are
useable for decision-making purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for eight
analytes (aluminum, chromium, copper, iron, lead, manganese, antimony, and silicon). For
aluminum, iron, and manganese, the spiking concentration was insignificant compared to the
native concentration in the sample from which the MS was prepared. The deficiency in the MS
is a reflection of the analytical variability of the native concentration rather than a measure of the
recovery from the sample. Antimony, chromium, copper, lead, and silicon did not have
mismatched spike and native concentrations in the original MS. The original MS recoveries for
antimony, chromium, copper, lead, and silicon were 62%, 59%, 0%, 3 0%, and 22%,
respectively. The antimony, chromium, copper, lead, and silicon data may be considered
estimated. Estimated data are useable for decision-making purposes.

In the ICP metals analysis, the silicon result may be considered estimated due to an LCS
recovery below QC limits at 27%. Estimated data are useable for decision-making purposes.
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In the ICP metals analysis, all antimony, cadmium, copper, iron, manganese, mercury,
molybdenum, and zinc results may be considered estimated due to a laboratory duplicate RPD
above the QC limit of 30%, at 63%, 61%, 68%, 83%, 34%, 42%, 107%, and 85%, respectively.
Estimated data are useable for decision-making purposes.

SDG J00413

This SDG includes a pipe scale sample (JI 8KW5) from test pit 3 of the 100-H-28:7 subsite. This
sample was analyzed for hexavalent chromium. A minor deficiency was noted in the MS
recovery for the analysis. The MS recovery was below project acceptance criteria at 36%. To
confirm quantitation, a PDS was prepared, with a result of 72%. The MS recovery is attributed to
the reducing capacity in the sample matrix. The hexavalent chromium data for SDG J004 13 may
be considered estimated. Estimated data are useable 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 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 2010Ob),
are the primary and duplicate samples (J I 7HK6/J I 7HK7) that were taken of pipe scale material
in test pit 2 for Il00-H-28:7 and reported in SDG K1 393, but were subsequently assigned to the
1 00-H-3 5 waste site.

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of
the sample/duplicate pair(s) for each contaminant of potential concern (COPC). RPIs 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. RPIs of analytes detected at low concentrations (less than
5 times the detection limit) are not considered to be indicative of the analytical system
performnance.

The RPD calculated for copper in the test pit 2 pipe scale duplicate sample (J 1 7HK7) is above
the acceptance criteria of 30% at 46.7%. 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 target
detection limit (TDL), including undetected analytes. In these cases, a control limit of ± 2 times
the TDL is used to indicate that a visual check of the data is required by the reviewer. None of
the data required this check. A visual inspection of all of the data is also performed. No
additional major or minor deficiencies are noted. The data are useable for decision-making
purposes.
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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 I100-H-28:7
subsite confirmatory sampling data found that the analytical results are accurate within the
standard errors associated with the analytical methods, sampling, and sample handling, with the
exception of the IC analysis that was not performed for samples at test pits 1 and 2, and the
inability to perform ICP metals, mercury, hexavalent chromium, and PCB analysis on sample
JlI 8KV3 from test pit 1. The DQA review for 1 00-H-28:7 subsite concludes that the reviewed
data are of the right type, quality, and quantity to support the intended use. The analytical data
were found acceptable for decision-making purposes. The confirmatory sample analytical data
are stored in the Environmental Restoration (ENRE) project-specific database prior to being
submitted for inclusion in the Hanford Environmnental Information System (HEIS) database. The
confirmatory sample analytical data are also summarized in Appendix B.
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