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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-1 Control No.: 2009-030
Waste Site Code(s)/Subsite Code(s): 100-H-28:7

Reclassification Category: Interim X Final [

Reclassification Status: Closed Out [ No Action [X Rejected []
RCRA Postclosure [ ] Consolidated [] None [

Approvals Needed: DOE [X Ecology X EPA [J

Description of current waste site condition:

The 100-H-28:7 subsite encompasses the filtered/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 100-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 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton
County, Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington
(EPA 1999). The selected action involved (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 resuits 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 suifuric acid), chiorination 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-1, 100-BC-2, 100-DR-1, 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-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 controis 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

Operablg Unit: 100-HR-1 Control No.: 2009-030
Waste Site Code(s)/Subsite Code(s): 100-H-28:7

Regulator comments:

Approval of this WSRF documents regulator agreement that the 100-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 Site Controis:
Engineered Controls: [ ] Yes [X] No Institutional Controls: [] Yes [X] No = O&MRequirements: [] Yes [X] 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:

/ A\ n
J. P. Neath /j? / \ Qzﬁ@" /b//o, //'z/

DOE Federal Project Director (pr‘ﬁd) " Signature Date

N. Menard ™
Ecology Project Manager (printed) T~/ 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 100-H-28, 100-H Water Treatment Facilities Underground Pipelines waste site is part of the
100-HR-1 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

100-H-28:7 pipelines were used to supply treated and filtered water to these facilities.

Confirmatory sampling of the 100-H-28:7 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 100-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 100-H-28:7 subsite achieves the remedial action objectives (RAOs) and the
corresponding remedial action goals (RAGs) established in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2009b) and the Interim Action
Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-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 100-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-1. 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
Tri-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 100-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 100-H-28:7, 183-H Process Water Lines ES-1



Attachment to Waste Site Reclassification Form 2009-030 Draft A
Table ES-1. Summary of Confirmatory Seil Sample Results for the
100-H-28:7, 183-H Process Water Lines. (2 Pages)
Remedial
Regl.llatory Remedial Action Goals Results A.ctlo.n
Requirement Objectives
Attained?
Direct Exposure — | Attain 15 mrem/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 mrem/yr, thus meeting the
15 mrem/yr above background dose
limitation®,
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 | Cymulative hazard quotient of less | The cumulative soil concentrations
than 1 for noncarcinogens. hazard quotient is less than 1 at
1.4E-03
Excess cancer risk of <1 x 10 for | All individual soil concentrations Yes
individual carcinogens. carcinogen risk values are less than
1.0E-06.
Attain a total excess cancer risk of | The total excess cancer risk quotient
1<1 x 107 for carcinogens. for s0il concentrations is less than
1.0E-05 at 1.8E-07.
Groundwater/River | Attain single COC groundwater | RESRAD modeling predicts that all
Protection — and river RAGs. groundwater and river protection
Radionuclides RAGS are attained ®.
Attain National Primary Drinking | RESRAD modeling predicts that all Yes
Water Regulations 4-mrem/yr groundwater and river protection
(beta/gamma) dose standard to RAGS are attained *.
target receptor/organ”.
Meet drinking water standards for |No alpha-emitting radionuclide
alpha emitters: the more stringent | COCs were quantified above
of 15 pCy/L MCL or 1/25% 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/LS. maximum uranium groundwater Yes
concentration will be 2.39 pCi/L. %
Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines ES-2
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Table ES-1. Summary of Confirmatory Soil Sample Results for the
100-H-28:7, 183-H Process Water Lines. (2 Pages)

Remedial
Regl.llatory Remedial Action Goals Results A'ctlo_n
Requirement Objectives
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 K value (30 mL/g for lead) it
is predicted that these COPCs will
not reach groundwater (or the river)
within 1,000 years °.

RESRAD modeling evaluation of radionuclide dose and radionuclide groundwater and drinking water protection is
documented in the 100-H-28:7 RESRAD Calculation Brief (Appendix C).

“National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141).

Radiation Protection of the Public and Environment (DOE Order 5400.5).

4 Based on the isotopic distribution of uranium in the 100 Area, the 30 ug/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).

Total 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 K value (lead at K4 = 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 &) 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

Ky = distribution coefficient RESRAD = RESidual RADioactivity (dose assessment model)

MCL = maximum contaminant level

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.

Remaining Sites Verification Package for the 100-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 100-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-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-IU-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton
County, Washington (Remaining Sites ROD) (EPA 1999). These results show that residual soil
concentrations support future land uses that can be represented (or bounded) by a
rural-residential scenario. The results also demonstrate that residual contaminant concentrations
support unrestricted future use of shallow-zone soil (i.e., surface to 4.6 m [15 ft]), and
contaminant levels remaining in the soil are protective of groundwater and the Columbia River.
The 100-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 100-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 100-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 100-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 100-H Area operations. Chemical treatment at the

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines 1
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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-m (6-in.), 0.20-m (8-in.), 0.25-m (10-in.),

0.61 m (24-in.), 0.76-m (30-in.), and 0.91-m (36-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 100-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

(116-H-6 Solar Evaporation Basins) were used until 1988, but were not associated with any of
the 100-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 100-H-28 waste site include
cobalt-60, cesium-137, 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 1976 (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 100-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
100-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 100-H-28:7, 183-H Process Water Lines 2
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Figure 1. 100-H-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 100-H-28:7 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 100-H-28:7 pipelines were all pressurized pipelines without known sediment accumulation
points. The Work Instruction for Confirmatory Sampling of the 100-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 100-H-28:7 subsite is presented in
Table 1.

Excavation and sampling of the 100-H-28:7 pipelines occurred between September 2008 and
March 2009 (WCH 2008a, 2009). In accordance with the 100-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 (10-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 1
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
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Draft A

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

Sample Sample Sample WSP
P Sample Media p Collection | Coordinate Sample Analysis
Location Number .
Date Locations
Pi al J18KV3 3/19/2009 GEA, gross alpha, gross beta, KPA*®
PeSeEC ITTI8KW4 | 3/19/2009 Hexavalent chromium
; Soil under N 152768,
Test pit 1 southern pipe J17HI1 10/1/2008 E 577604 ICP metals, mercury, GEA, gross
Soil und alpha, gross beta, KPA, PCB,
ort undcer J17HI2 10/1/2008 hexavalent chromium
northern pipe .
Soil under ICP metals, mercury, GEA, gross
30-in.-diameter JI7THIS 10/13/2008 alpha, gross beta, KPA, PCB, anions,
pipe hexavalent chromium °
. ) ICP metals, mercury, GEA, gross
Test pit 2 30-in.-diameter JITHK8 | 10/15/2008 | N 152709, alpha, gross beta, KPA, PCB
pipe scale E 577886 -
J17HL3 10/15/2008 Hexavalent chromium
Mastic on
30-in.-diameter | J17FP8§ 10/1/2008 Asbestos
pipe
ICP metals, mercury, GEA, gross
Soil under pipe | J18KV0 3/23/2009 alpha, gross beta, KPA, PCB,
. N 152563 hexavalent chromium °
Test pit 3 ’
J18KV5 3/23/2009 E 577853 ICP metals, mercury, GEA, gross
Pipe scale alpha, gross beta, KPA, PCB °©
J18KW5 3/23/2009 Hexavalent chromium
NA qu‘)‘gr‘l‘;m JI7HI3 | 10/13/2008 NA ICP metals and mercury

? Due to limited sample mass, not all analyses were performed on pipe scale sample J18KV3.

® 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

ICP = inductively coupled plasma
KPA = kinetic phosphorescence analysis

NA

= not available
PCB = polychlorinated bipheny!
WSP = Washington State Plane

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

i S s Bi-amnd

Unknown pipe
discovered at
test pit 2

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 100-H-28:7, 183-H Process Water Lines 8



Attachment to Waste Site Reclassification Form 2009-030

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

Sampl Sample WSsp
Sample Media ple Collection Coordinate Sample Analysis
Number .
Date Locations
N ICP metals, mercury, GEA, gross alpha,
Liquid “: seouthem II7IX8 9/30/2008 gross beta, KPA, PAH, pesticides
PP JI7IY2 | 9/30/2008 | N 152768, | Hexavalent chromium
o E 577604 ICP metals, mercury, GEA, gross alpha,
Liguid in northern JI7IX9 | 10/1/2008 gross beta, KPA
PP JI7K37 | 10/1/2008 Hexavalent chromium

GEA = gamma energy analysis
ICP = inductively coupled plasma

KPA = kinetic 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

2.1to 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 100-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.
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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 100-H-28:7
pipelines and has since been included as part of the 100-H-49:1, 184-H Boiler House and 1717-H
Hot Shop French Drains subsite. The 100-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 100-H-28:7 pipeline was removed near the location of 100-H-28:7 test pit 2 to
facilitate confirmatory sampling of the 100-H-28:2 pipeline at test pit 1. The 100-H-28:2
pipeline is located approximately 9 m (30 ft) bgs at test pit 1. The 100-H-28:7 pipeline runs
parallel to the 100-H-28:2 pipeline at this location, but it is significantly shallower at
approximately 2 m (6 ft) bgs. Therefore, a section of the 100-H-28:7 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 100-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 100-H-28:7 pipeline was placed back into the
excavation and backfilled with concurrence from the Washington State Department of Ecology
(WCH 2008b). The entire 100-H-28:2 pipeline subsite has been recommended for remediation.
The 100-H-28:7 pipe section that was reburied shall be removed and disposed as part of the
100-H-28:2 remediation.

CONFIRMATORY SAMPLE RESULTS

Confirmatory sampling data for the 100-H-28:7 waste subsite is presented in Appendix B. The
laboratory-reported confirmatory data results for all samples and constituents associated with the
100-H-28:7 subsite are stored in the Environmental Restoration (ENRE) project-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-137, uranium-238, 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-137, uranium-238, cobalt-60, and
europium-152) 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-137, cobalt-60, and
europium-152 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 of 21.2 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 (J17HJ5) 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/scale, 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 1 (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
Contaminant Rust/Scale Soil Result Shall G dwat River Result Pass
Result . allow roun vs.'a er ve . Exceed
. (pCi/g) Zone Protection Protection o RESRAD
(Ci/g) RAGS? | Modeling?
Cesium-137 123 ND 6.2 1,465 2,930 Yes Yes®
Cobalt-60 0.027 ND 1.4 13,900 27,800 No -
Europium-152 0.154 ND 3.3 - - 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®
Soil Cleanup Levels " (mg/kg) Does the Does the
Maximum Maximum Maximum | Maximum
Contaminant Rust/Scale Soil Result Direct Groundwater River Result Result
Result Exceed Pass
(mg/kg) (mg/kg) Exposure Protection Protection Lookup | RESRAD
Values? Modeling?
Antimony 15.0 0.75 (<BG) 32 59 59 Yes Yes ®
Arsenic 58.6 6.0 (<BG) 20¢ 20¢ 20¢ Yes Yes ©
Barium 62 86.3 (<BG) 5,600 200 400 No -
Beryllium 0.61 0.77 (<BG) 1041 1.51¢ 151¢ No -
Boron ¢ 4.5 14 7,200 320 -- No --
Cadmium 4.6 0.05 (<BG) 1391 0.81¢ 0.81¢ Yes Yes©
Chromium (total) 374 20.9 80,000 18.5¢ 18.5¢ Yes Yes©P
Chromium VI® 1.97 ND 2.1f 438 2 No -
Cobalt 75.4 7.1 (<BG) 24 15.74 - Yes Yes©
Copper 811 15.3 (<BG) 2,960 59.2 2201 Yes Yes ©
Lead 26.7 13.8 353 10.2¢ 10.2¢ Yes Yes®"
Manganese 1380 309 (<BG) 3,760 5129 512¢ Yes Yes*©
Mercury 7.3 0.014 (<BG) 24 0.334¢ 0.33¢ Yes Yes®
Molybdenum & 30.6 0.36 400 8 -- Yes Yes©
Nickel 305 18.6 (<BG) 1,600 19.1¢ 274 Yes Yes©
Silver 2.8 ND 400 8 0.73¢ Yes Yes©
Uranium 3.05 1.28 (<BG) 240 321 3.21 No -
Vanadium 42 40.3 (<BG) 560 85.1¢ - No -
Zinc 267 48.0 (<BG) 24,000 480 67.8¢ Yes Yes©
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 0.015° 0.015' Yes Yes®?
Benzo(b)fluoranthene ND 0.0075 1.37 0.015' 0.015' No --
B(-:nzo(g,h,i)perylenej 0.044 ND 2,400 48 192 No --
Benzo(k)fluoranthene 0.099 0.027 1.37 0.015’ 0.015' Yes Yes®"
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
Maximum Maximum Maximum | Maximum
C . Rust/Scale . . . Result Result
ontaminant Result Soil Result Direct Groundwater River Exceed Pass

(mg/kg) (mg/kg) Exposure Protection Protection Lookup RESRAD

Values? Modeling?
Fluorene 0.012 ND 3,200 64 260 No --
Indeno(1,2,3-cd)pyrene 0.11 0.017 1.37 0.33' 0.33' No -
Naphthalene 0.031 ND 1,600 16.0 988 No -
Phenanthrene’ 0.21 0.038 24,000 240 1,920 No -
Pyrene 0.097 0.051 2,400 48 192 No -

? Lookup values and remedial action goals (RAGs) obtained from the RDR/RAWP (DOE-RL 2009a) or calculated per WAC 173-340-720,

WAC 173-340-730, and WAC 173-340-740, Method B (Ecology 1996), unless otherwise noted.

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.

¢ No value; because the K 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.

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (Ecology 1996). The arsenic

cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers.

Multiple 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.

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750{3] [Ecology1996]) using an airborne

particulate mass-loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup [WDOH 1997]).

No Hanford Site-specific background or Washington State background available. |
Total 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 2009) and evaluation of the constituent with the lowest K4
value (lead at K4 = 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 WAC 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.

=0

-- = not applicable RDL = required detection limit

BG = background (obtained from DOE-RL [1996] and RDR/RAWP = Remedial Design Report/Remedial Action Work Plan for the 100
DOE-RL [2001], unless otherwise noted) Area

K; = distribution coefficient RESRAD = RESidual RADioactivity (dose assessment model)

ND = not detected WAC = Washington Administrative Code

RAG = remedial action goal
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Table 4. 100-H-28:7 Pipe Scale Samples Exceeding Direct Exposure RAGs.

Test Pit 2 Pipe Scale, Test Pit 3 Pipe Scale, Direct Exposure .
Analyte JI7HKS JI8KVS RAG Unit
Cesium-137 12.3 10.9 6.2 pCi/g |
Uranium-238 3.58 NA 1.1 pCi/g |
Arsenic 58.6 51 20 mg/kg
Cobalt 75.4 20° 24 mg/kg
Benzo(a)pyrene 0.21 NA 0.137 mg/kg

2 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 (ug/L)

P | My | Memoan | FRER | ST | mcusmer
Barium 108 3,200 2,000 - 2,000
Boron 495 3,200 -- - --
Chromium (total) 2.0 24,000 100 - 100
Copper 115 640 1,300° 1,000 1,300°
Lead 104 -- 15.0° - 15.0°
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)

2 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 100-H-28:7 pipelines meet the
applicable RAOs. Cesium-137, 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 (K4) values and unsaturated/uncontaminated vadose zone thicknesses to
determine minimum Ky values necessary such that 4 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
K4 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 100-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
(J17HJS) 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)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 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 100-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 10, and a cumulative excess carcino genic risk of less than

1 x 10, These risk values were conservatively calculated using the maximum analytical values
(Appendix B) from the soil samples collected at the 100-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 100-H-28:7 subsite is 1.4 x 10>. All individual
cumulative carcinogenic risk values are less than 1 x 10, 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 1 x 10°,
and a cumulative excess carcinogenic risk of less than 1 x 10°. 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 100-H-28:7
subsite is less than 1.0. No carcinogenic constituents from groundwater met the criteria for
evaluation at the 100-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 100-H-28:7 subsite has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999) and the RDR/RAWP (DOE-RL 2009b). Confirmatory sampling was performed,
and the analytical results indicate that the residual concentrations of COCs/COPC:s at this site
meet the RAOs 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. Furthermore,
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/RAWP (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
100-H-28:7 subsite.
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Table B-3. 100-H-28:7 Sampling Results - Organics. (2 Pages)

Draft A

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

J17HJ1 JI7THI2 J17HKS J17HJS
Constituents TP1 soil under south | TP1 soil under north | TP 2 east pipe scale | TP 2 soil under east
pipe 10/1/08 pipe 10/1/08 10/15/08 pipe 10/13/08
ngke [ Q [ PQL [ pokg | Q ] PQL [ ppkg | Q | POL [ pgkg | O | POL
Polychlorinated Biphenyls
Aroclor-1016 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 8] 14
Aroclor-1254 14 U 14 14 8) 14 13 U 13 14 U 14
Aroclor-1260 14 U 14 14 U 14 13 U 13 14 U 14
J17HJI3
. Equipment blank
Constituents 10/13/08
ng/kg | Q [ POL
Polychlorinated Biphenyls
Aroclor-1016 13 U 13
Aroclor-1221 13 U 13
Aroclor-1232 13 U 13
Aroclor-1242 13 U 13
Aroclor-1248 13 U 13
Aroclor-1254 13 U 13
Aroclor-1260 13 U 13
J18KVS5S J18KV0
R TP 3 pipe scale TP 3 soil under pipe
Constituents 3/23/09 3/23/09
pgkg | Q | POL | pp/kg | Q | PQL
Polychlorinated Biphenyls
Aroclor-1016 53 JUN*| 53 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
Aroclor-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 5.8 U 5.8 5.7 U 5.7
Aroclor-1260 2.8 U 2.8 2.7 U 2.7
Polycyclic Aromatic Hydrocarbons
Acenaphthene 49 J 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 33 3.2 U 3.2
Benzo(a)pyrene 210 X 6.7 20 6.4
Benzo(b)fluoranthene 4.4 U 4.4 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 11 U 11 11 U 11
Fluoranthene 14 U 14 48 13
Fluorene 12 J 5.5 5.3 U 5.3
Indeno(1,2,3-cd)pyrene 110 13 17 J 12
Naphthalene 31 JX 13 12 U 12
Phenanthrene 210 6.7 38 J 12
Pyrene 97 X 13 51 12
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Table B-3. 100-H-28:7 Sampling Results - Organics. (2 Pages)

J17JX8 J17JX9
. TP 1 liquid in south | TP 1 liquid in north
Constituents pipe 9/30/08 pipe 10/1/08
pgL | Q | POQL | pugl | Q | POL
Polychlorinated 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 0.40 041 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
Polycyclic Aromatic Hydrocarbons
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
Dibenz[a,h]anthracene 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 0.10 0.11 U 0.11
Pyrene 0.10 U 0.10 0.11 U 0.11 .
Pesticides
Aldrin 0.050 | U | 0.050 | 0.051 | U | 0.051
alpha-BHC 0.050 | U | 0050 { 0.051 | U | 0.051
alpha-Chlordane 0.050 | U | 0050 ] 0.051 | U | 0.051
beta-BHC 0.050 | U | 0050 ] 0.051 | U | 0.051
delta-BHC 0.050 | U | 0.050 } 0.051 | U | 0.051
Dichlorodiphenyldichloroethane 0.050 | U ] 0.050 | 0.051 | U ] 0.051
Dichlorodiphenyldichloroethylene 0.050 | U | 0.050 | 0.051 | U | 0.051
Dichlorodiphenyltrichloroethane 0.050 | U | 0.050 { 0.051 | U | 0.051
Dieldrin 0.050 | U | 0050 | 0.051 | U | 0.051
Endosulfan 1 0.050 | U | 0.050 { 0.051 | U } 0.051
Endosulfan I 0.050 { U { 0050 § 0.051 | U | 0.051
Endosulfan sulfate 0.050 } U ] 0.050 ] 0.051 | U ] 0.051
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 | 0050 | 0.051 | U | 0.051
gamma-BHC (Lindane) 0.050 | U | 0050 | 0.051 | U | 0.051
|gamma-Chlordane 0.050 | U | 0.050 | 0.051 | U | 0.051
Heptachlor 0.050 { U | 0050 | 0051 | U | 0.051
Heptachlor epoxide 0.050 | U ] 0.050 | 0.051 | U ] 0.051
Methoxychlor 0.050 | U | 0.050 | 0.051 | U ] 0.051
Toxaphene 0.50 U 0.50 0.51 U 0.51

Remaining Sites Verification Package for the 100-H-268:7, 183-H Process Water Lines
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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:

100-H-28:7 Process Water Lines Direct Contact Hazard Quotient and Carcinogenic Risk
Calculation for Soil, Calculation No. 0100H-CA-V0113, Rev. 0.

100-H-28:7 RESRAD Calculation Brief, Calculation No. 0100H-CA-V0110, 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. :

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

Acrobat 8.0

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

Area: 100-H

Discipline: Environmental Calculation No: 0100H-CA-V0113

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

Computer Program: Excel

Program No:

The hed

Excel 2003

with Hlichad of

Committed Calculation [X

fations have been g
should be used in

1

Superseded []

in the administrative record.

p levels. These calculations

Voided ]

Draft A

0 Cover =1
Summar} =£3|40-“’ \’; l\oglie T. E. Queen B.L. Vedder | D.F.Obenauer / / A / i
Total =8 \ )
ey St | D3 Ot
SUMMARY OF REVISION

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

DE01-437.03

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines
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Washington Closure Hanfoyd, Inc. CALCULATION SHEET
Originator: | J. D. Skoglie | Date: | 12/20/2010 | Calc. No.. | 0100H-CA-VO0113 Rev.: | 0
Project: | 100-H Field Renlédiation | JobNo:| 14655 | Checked: | T.E. Queen A0 (OA Date: | 12/20/2010
Subject. | 100-H-28:7 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations™ — Sheet No. 1 of 3
1  PURPOSE:
2
3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4  carcinogenic risk for the 100-H-28:7 waste site. In accordance with the remedial action goals (RAGs) in
s the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009a), the following
6  criteria must be met:
.
8 1) An HQ of <1.0 for all individual noncarcinogens
9  2) A cumulative HQ of <1.0 for noncarcmogens
10 3) An excess cancer risk of <1 x 10 for 1nd1v1dua] carcinogens
11 4) A cumulative excess cancer risk of <1 x 10 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 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,
18 Richland, Washington.
19
20 2) DOE-RL, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
22
23 3) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
24
25 4) WCH, 2011, Remaining Sites Verification Package for the 100-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 HQ for each noncarcinogenic constituent detected above background or required
33 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
34 (DOE-RL 2009a).
35
36 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
37
38 3) Generate an excess cancer tisk 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" (DOE-RL 2009a).
41
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,
43
44
45
46
47

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines C-3
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Washington Closure Hanfog, Inc. CALCULATION SHEET
Originator: | J. D. Skoglie /it | Date: | 12/20/2010 | Calc. No.: | 0100H-CA-V0113 Rev.: | 0
Project: | 100-H Field Remediation | JobNo: | 14655 |  Checked: | T. E. Queen ] Date: | 1272072010
Subject: | 100-H-28:7 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 2 of 3
i  METHODOLOGY:
2
3 The 100-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 100-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
11 oflead 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 HQ 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 i in, accordance with the noncarcinogenic toxics effects formula in
17 WAC 173-340-740[31), is 1.9 x 10*. 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 mdmdual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
23 1.4 x 10°. Comparing this value to the requirement of <1.0, this criterion is met.
24
25  3) To calculate the excess cancer risk, the max1mum or statistical value is divided by the carcinogenic
26 RAG value, then multiplied by 1.0 x 10, For example, the maximum value for chrysene is
27 0.0063 mg/kg, divided by 13.7 mg/kg, and multiplied as indicated, 1s 4.6x107°, Comparmg this
28 value, and all other individual values, to the requirement of <1 x 10%, 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 ;Jnor to rounding are used for this calculation. The sum
33 of the excess cancer risk values is 1.8 x 10”'. Comparing this value to the requirement of <1 x 107,
34 this criterion is met.
35
36 ¥
37 RESULTS:
38
39 1) Listindividual noncarcinogens and corresponding HQs >1.0: None
40  2) List the cumulative noncarcinogenic HQ >1.0: None
41  3) Listindividual carcinogens and corresponding excess cancer risk >1 x 10 None
42 4) List the cumulative excess cancer risk for carcinogens >1 x 10°: None
43
44
45
46
47
48

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines C4
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Washington Closure Hanfordj Inc.

CALCULATION SHEET

Draft A

Originator: | J. D. Skoglie _ |¥ Date: | 12/202010 | Calc. No.: | 0100H-CA-VO0113 Rev.: 0
Project: | 100-H Field Remediation Job No: 14655 Checked: | T. E. Queen 43{) | Date: | 12/20/2010
Subject: | 100-H-28:7 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation§~-“"" | Sheet No. 3 of 3

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

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

Contaminants of Potential
Concern

Maximum

Noncarcinogen

Hazard
Quotient

Carcinogen

Carcinogen
Risk

Phenanthrene’

Benzo(a)pyren 0.020 - - 0.137 1.5E-07
Benzo(b)fluoranthene 0.0075 - - 1.37 5.5E-09
Benzo(k)fluoranthene 0.027 - — 1.37 2.0E-08
Chrysene 0.0063 - — 13.7 4.6E-10
Fluoranthene 0.048 3,200 1.5E-05 - -
Indeno(1,2,3-cd) pyrene 0.017 - 1.37 1.2E-08
0.038 24,000 1.6E-06 - -

Cumulative Excess Cancer Risk:

| 1.8E-07

* = From WCH (2011).

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

B, 1996, unless otherwise noted.

= Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic Model
for Lead in Children, EPA/540/R 93/081, Publication No. 9285.7, U.S. Environmental Protection Agency, Washington, D.C.

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

phenanthrene surrogate: anthracene
— = not applicable

CONCLUSION:

RAG = remedial action goal

The calculations in Table 1 demonstrates that the 100-H-28:7 subsite meets the requirements for the
direct contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
RDR/RAWP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The direct contact hazard quotients and
carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.

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

Acrobat 8.0
CALCULATION COVER SHEET
Project Title:  Field Remediation i Job No. 14655
Area: _100-H "
Discipline: Environmental *Calculation No: 0100H-CA-V0110
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 caiculations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation [

Preliminary [

Superseded [] Vo

ided []

over - 1pg

0 Summary - 3 pg
an. ; . ’13 P8 Signed Signed Signed Approved
A:;n“: 319 gg 09/09/09 09/09/09 09/09/09 09/09/09
Attm. 4 - 9pg
Total - 51 pages S. W. Clark M. W. Perrott N/A D. F. Obenauer
Cover - 1pg
Summary - 4 pg ’

1 Aum.1 - 1pg . . /2//;/0
Attm. 2 - 22 pg . ;
am3-2pe Ju/ @Qel] 7%///% WY Obhrndie
Attm. 4 - 9pg
Total - 65 pages S. W. Clark M. W. Perrott N/A D. F. Obenauer

SUMMARY OF REVISION

1 Calculation brief was revised to include Uranium-238 activity and revisions to Cobalt-60 and Europium-152

activities. For convenience the entire calc brief was replaced.

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

*QObtain Calc. No. from Document Control and Form from Intranet

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines
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Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark | Date:  W=2/;&/f8 | Calc. No.: | 0100H-CA-VO110 _ | Rev.. | 1
Project: | 100-H Field Remediation | JobNo: [ 714655 | Checked: | M. W. Perroti A2 42 | Date: | ,
Subject: | 100-H-28:7 RESRAD Calculation Brief ’ SheetNo. 1 of 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 GIVEN/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
11 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 (RDR/RAWP),
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 uranjum in the Hanford Site background, the 30 pg/L.
24 uranium MCL (40 Code of Federal Regulations 141.66) corresponds to 21.2 pCi/L.
25 Concentration-to-activity calculations are documented in Calculation of Total Uranium
26 Acnivity Corresponding to a Maximum Contaminant Level for Total Uranium of 30
27 Micrograms per Liter in Groundwater, 0100X-CA-V0038 (BHI 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 (NAVD88) 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

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines
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Attachment to Waste Site Reclassification Form 2009-030

Draft A

Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark zﬁ [ Date: [z /742 9] Calc. No.: [ 0100H-CA-V0110 _ ] Rev.: |
Project: | 100-H Field Remediation | JobNo: | U 14655 | Checked: [ M. W. PerrotZg/” | Date: |/ &/ %7/
Subject: | 100-H-28:7 RESRAD Calculation Brief Sheet No. 2 of 4
Table 1. Confirmatory Sampling Data Set
Radionuclide | Radionuclide Soil Radlonuckide Radlonuclide Soi
COPCs Activity (pCi/g) ackground ctivity Above
Subtraction (pCi/g) | Background (pCi/g)
Cesium-137 12.3 -- 123
Cobalt-60 0.027 - 0.027
Europium-152 0.154 - 0.154
Uranium-238 3.58 1.06 2.52

Table 2. Waste Site Dimensions for RESRAD Modeling
Parameter [ Units | Dimensions (m)
Contaminated Zone Dimensions
Cover Depth m 0
Area of Contaminated Zone (CZ) m’ 1,620
Length Parallel to Aquifer Flow m 41
Elevations of Vadose Zone Horizons
Elevation: Surface m 128
Elevation: Pipeline Invert m 125.5
Elevation: Groundwater m 116
Thickness: Contaminated Zone m 0.00635 m (1/4 in.)
Thickness: Unsaturated Zone m 9.5

2) The year where the peak dose (or concentration) occurs from each individual radionuclide
COC and layer is determined by a preliminary run. This year is then added for all horizons
for the final RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and
inhalation and external radiation), the peak year occurred at year zero (year 2010) for all
radionuclide COCs. For the water pathways (i.e. drinking water and food ingestion) only
uranium-238 is predicted to reach groundwater within 1,000 years, at 270 years.

METHODOLOGY:

1) Runs of RESRAD version 6.5 were completed for the 100-H-28:7 pipelines using the
radionuclide activities presented in Table 1. RESRAD numerical output reports for dose,
risk, and concentration are presented in the Attachments to this calculation summary.

RESULTS:

1) Radionuclide “All Pathways” Dose Rate
The “all pathways” (maximum) dose rates are shown in Table 3. The maximum all pathways
dose rate from the activities of radionuclides in Table 1 is 2.65 mrem/yr at year zero (2010).

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark T/ | Date: | 12/14/10 [ Calc. No. | 0100H-CA-V0110 _, | Rev.. | 1
Project: | 100-H Field Remediation | JobNo: | 14655 | Checked: | M. W. Perrott %4/ | Date: | 12/14/10
Subject: | 100-H-28:7 RESRAD Calculation Brief Sheet No. 3 of 4
Table 3. All Pathways Dose Rate (mrem/yr)
Vadose Zone “All Pathways” Dose Contributions in mrem/yr at Each Time Slice (yr)
RESRAD Run Horizon 0 1 3 10 30 | 100 | 270 | 1000
Maximum Activities Shallow Zone 2.65 1.87 0.783 0 0 0 0.523 | 9.4E-07

1
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 at year zero (2010).
5
Table 4. Radionuclide Excess Lifetime Cancer Risk
Vadose Zone Excess Cancer Risk at Each Time Slice (yr)
RESRAD Run Horizon 0 1 3 10 30 100 | 270 | 1000
Maximum Activities Shallow Zone | 5.45E-06 | 3.40E-06 | 9.29E-07 0 0 0 2.33E-07 | 7.35E-11

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 uranium-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) I:CAS:
0 1 3 10 30 100 270 1000
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 1] 200
Uranium-238 0 0 0 0 0 0 2.39 0 21.2*
[ Based on the isotopic distribution of uranium in the Hanford Site background, the 30 pg/L. uranium MCL (40 Code of Federal
Regulations 141.66) 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, 0100X-CA-V0038 (BHI 2001).
MCL = Maximum Contaminant Level
RAG = Remedial Action Goal
17
18
19 CONCLUSIONS:
20 .
21 e 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

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines C-9
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Attachment to Waste Site Reclassification Form 2009-030

Washington Closure Hanford . CALCULATION SHEET
Originator: | S. W. Clark ﬁ | Date: V= /j%/7a] Calc.No.: | 0100H-CA-VO110 , [ Rev.: | 1

Project: | 100-H Field Remediation | JobNo: | 14655 | Checked: | M. W. Perrott 8447 | Date: |/2/r7/%

Subject: | 100-H-28:7 RESRAD Calculation Brief Sheet No. 4 of 4

The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The
maximum ELCR for the activities of radionuclides in Table 1 is 5.45 x 10 at year zero
(2010).

The dominant pathway for the RESRAD evaluations dose rate for the 100-H-28:7 pipeline
sediment and pipe scale analyses is direct exposure to radionuclides.

Uranium-238 is predicted to reach groundwater within the 1,000 years of the RESRAD
model evaluation. The uranium-238 concentration in groundwater is predicted to peak at
year 270 at a maximum of 2.39 pCi/L, which is below the remedial action goat of 21.4 pCi/L.
(BHI 2001). Calculation of cumulative organ specific dose via the groundwater (and river)
pathway was not necessary because uranium isotopes are the only COCs and the drinking
water RAG is predicted to be met at the maximum total uranium concentration.

None of the site contaminants are projected to exceed remedial action goals (RAGs).

ATTACHMENTS:

—

Graphic showing 100-H-28:7 Conceptual Site Model (1 page)

RESRAD Output: 100-H-28:7 Maximum Radionuclide Activities — Mixture Surms and Single
Radionuclide Guidelines (22 pages)

RESRAD Output: 100-H-28:7 Maximum Radionuclide Activities — Intake Quantities and
Health Risk Factors (28 pages)

RESRAD Output: 100-H-28:7 Maximum Radionuclide Activities — Concentration of
Radionuclides, (9 pages) - ' : '

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

Draft A
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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 1
Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD
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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 2
Summary : 100-H-28:7 Pipeline Scale Shaliow 2one Radionuclides
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-#-28-7_183-H_PIPELINE.RAD

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

0 3 3 Current * Base 3 Parameter
Menu Parameter 3 Value# 3  Case* Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 3 3
A-1 3 At-218 (Source: FGR 12) 3 5.847€-03 3 5.847€-03 3 DCF1¢ 1)
A-1 3 Ba-137m (Source: FGR 12) 3 3.606E+00 3 3.606E+00 * DCF1( 2)
A-1 * Bi-210 (Source: FGR 12) 3 3.606E-03 ¥ 3.606E-03 * DCF1( 3)
A-1 3 Bi-214  (Source: FGR 12) 3 9.808E+00 ' 9.808E+00 ' DCF1( &)
A-1 3 Co-60 (Source: FGR 12) ¥ 1.622E+01 * 1.622E+01 * DCF1( 5)
A-1 3 Cs-137  (Source: FGR 12) ¥ 7.510E-04  7.510E-04 * DCF1( 6)
A-1 % Eu-152  (Source: FGR 12) ¥ 7.006E+00 * 7.006E+00 * DCFi1( 7)
A-1 3 Gd-152  (Source: FGR 12) * 0.000E+00C * 0.00DE+00 * DCF1( 8)
A-1 1 Pa-234 (Source: FGR 12) 3 1.155E+01 * 1.155E+01 3 DCF1( 9)
A-1 3 Pa-234m (Source: FGR 12) ¥ 8.967E-02 * B.967E-02 * DCF1( 10)
A-1 3 Pb-210  (Source: FGR 12) 3 2.447€-03 ' 2.447E-03 * DCFI( 11)
A-1 3 Pb-214  (Source: FGR 12) 3 1.341E+00 * 1.341E+00 3 DCF1( 12)
A-1 % Po-210 (Source: FGR 12) 3 5.231E-05 * 5.231E-05 3 DCF1( 13)
A-1 3 Po-214  (Source: FGR 12) ’ 5.138E-04 * 5.138E-04 * DCF1( 14)
A-1 % Po-218 (Source: FGR 12) 3 5.642E-05 * 5.642E-05 * DCF1( 15)
A-1 3 Ra-226 (Source: FGR 12) > 3.176E-02 * 3.176E-02 * DCF1( 16)
A-1 3 Rn-222  (Source: FGR 12) 3 2.354E-03 * 2.354E-03 * DCF1( 17)
A-1 3 Th-230 (Source: FGR 12) 3 1.209€-03 * 1.209E-03 * DCF1( 18)
A-1 3 Th-234  (Source: FGR 12) 3 2.410E-02 * 2.410E-02 * DCF1( 19)
A-1 3 TL-210 (Source: no data) 3 0.000E+00 *-2.000E+00 * DCF1( 20)
A-1 3 U-234 (Source: FGR 12) 3 4.017e-04 * 4.017E-04 3 DCF1({ 21)
A-1 ' U-238 (Source: FGR 12) 5 1.031€-04 ° 1.031E-04 ¥ DCF1( 22)
3 3 3 3
B-1 ? Dose conversion factors for inhalation, mrem/pCi: 3 ’ :
B-1 3 Co-60 3 2.190E-04 * 2.190E-04 * DCF2(¢ 1)
B-1 3 Cs-137+D 3 3.190E-05 * 3.190E-05 * DCF2( 2)
B-1 3 Eu-152 3 2.210E-04 * 2.210E-04 ' DCF2( 3)
B-1 * Gd-152 * 2.430E-01 * 2.430E-01 * DCF2( 5)
B-1 3 Pb-210+D 3 2.320E-02 * 1.360E-02 3 DCF2( 6)
B-1 3 Ra-226+D 3 8.594E-03 ' 8.580E-03 ° DCF2( 7)
B-1 3 Th-230 3 3.260E-01 * 3.260E-01 > DCF2( 8)
B-1 3 u-234 3 1.320E-01 * 1.320€-01 3 DCF2( 9
B-1 3 U-238 3 1.180€-01 * 1.180E-01 3 DCF2( 1D
B-1 3 U-238+D 3 4.180E-01 ® 1.180E-01 * DCF2( 11)
3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 * Co-60 * 2.690E-05 * 2.690E-05 * DCF3( 1)
D-1 3 Cs-137+D ¥ 5.000E-05 * 5.000E-05 * DCF3( 2)
D-1 % Eu-152 3 6.480E-06 * 6.480E-06 * DCF3( 3)
D-1 * Gd-152 3 1.610E-06 * 1.610E-04 * DCF3( 5)
D-1 3 Pb-210+D ¥ 7.276E-03 ' 5.370E-03 * DCF3( 6)
D-1 3 Ra-226+D 3 1.321E-03 * 1.320E-03 3 DCF3( 7)
D-1 * Th-230 3 5.480E-04 * 5.480E-04 ° DCF3( 8)
D-1 % U-234 * 2.830E-04 * 2.830E-04 * DCF3( 9)
D-1 ¥ U-238 3 2.550E-04 * 2.550E-04 * DCF3( 10)
D-1 ! U-238+D ' 2.687E-04 * 2.550E-04 ¥ DCF3( 11)
3 3 3 3
Attachment 2 Sheet No. 2 of 22
Originator: S. W. Clark Date _12/14/09
Chk'd By _M. W. Perrott Date _12/14/09
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2

1RESRAD, Version 6.5 T« Limit = 180 days 1271372010 09:43 Page 3
Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 11
0 3 * Current °  Base : Parameter
Menu ? Parameter *  Value# * Case* 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKAAAAKAAKAKRKAKAAKlﬁKAAAAAAAAKAAAKAAAAARAKAAAAAKAAAARAAAAAAAAAAAAAAAAAAAAAA
D-34 3 Food transfer factors:

D-34 * Co-60 . plant/soil concentration ratio, dimensiontess > 8.000E-02 3 8.000€-02 * RTF( 1,1)
D-34 * Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCisd) * 2.000E-02 * 2.0D00E-02 * RTF( 1,2)
D-34 * Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.000E-03 * 2.000E-03 * RTF( 1,3)
D-34 3 3 3 3
D-34 3 Cs-137+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 * 4.000E-02 ® RTF( 2,1)
D-34 3 Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 3.000E-02 * 3.000E-02 * RTF( 2,2)
D-34 * Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 8.000E-03 * 8.000E-03 * RTF( 2,3)
D-34 3 3 3 3
D-34 3 Eu-152 ., plant/soil concentration ratio, dimensionless * 2.500E-03 * 2.500E-03 * RTFC¢ 3,1)
D-34 3 Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000E-03 * 2.000E-03 * RTF( 3,2)
D-34 3 Eu-152 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) ! 5.000E-05 * 5.000E-05 ® RTF( 3,3)
D-34 3 3 b 3
b-34 3 Gd-152 , plant/soil concentration ratio, dimensionless ' 2.500E-03 * 2.500E-03 * RTF( 5,1)
D-34 * Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000E-03 * 2.000E-03 * RTF( §,2)
D-34 3 Gd-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ? 2.000E-05 * 2.000E-05 * RTF( 5,3)
D-3[' 3 3 3 3
D-34 > Pb-210+D , plant/soil concentration ratio, dimensioniess > 1.000E-02 ' 1.000E-02 * RTF( 6,1)
D-34 3 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 8.000E-04 * B.000E-04 3 RTF( 6,2)
D-34 * Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 3.000E-04 * 3.000E-04 * RTF( 6,3)
D-34 3 3 3 3
D-34 * Ra-226+4D , plant/soil concentration ratio, dimensionless * &4.000E-02 ® 4.000E-02 * RTF( 7,1)
D-34 ° Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-03 * 1.000E-03 * RTF( 7,2)
D-34 ' Ra-226+4D , milk/livestock-intake ratio, (pCi/L)/{pCi/d) * 1.000E-03 * 1.000E-03 * RYF( 7,3)
D_3a 3 3 3 3
D-34 * Th-230 , plant/soil concentration ratio, dimensionless * 1.000E-03 > 1.000E-03 * RTF( 8,1)
D-34 * Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ¥ 1.000E-04 > 1.000E-04 * RTF( 8,2)
D-34 * Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 5.000E-06 * 5.000E-06 * RTF( 8,3)
D.34 3 1 3 3
D-34 ¥ U-234 , plant/soil concentration ratio, dimensionless ° 2.500E-03 * 2.500E-03 3 RTF( 9,1)
D-34 5 U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 * 3.400E-04 ° RTF( 9,2)
D-34 3 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 6.000E-04 * 6.000E-04 * RIF( 9,3)
D-34 3 ° 3 3 3
D-34 3 U-238 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF(¢ 10,1)
D-34 * y-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)} * 3.400E-04 * 3.400E-04 * RYF( 10,2)
D-34 ¥ U-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 6.000E-04 * 6.000E-04 * RTF( 10,3)
D-34 ? 3 3 3
D-34 > U-238+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF( 11,1)
D-34 3 U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.400E-04 * 3.400E-04 3 RTF( 11,2)
D-34 3 U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 * 6.000E-04 * RTF( 11,3)

3 3 3 3
D-5 3 Bioaccumulation factors, fresh water, L/kg: ? : !
D-5 * Co-60 , fish 3 3.000E+02 > 3.000E+02 * BIOFACC 1,1)
D-5 * Co-60 , crustacea and mollusks > 2.000+02 * 2.000E+02 * BIOFAC( 1,2)
D.S 3 3 3 3
D-5 ? Cs-137+D , fish 3 2.000E+03 * 2.000E+03 * BIOFAC( 2,1)
D-5 * Cs-137+D , crustacee and mollusks * 1.000E+02 * 1.000E+02 * BIOFAC( 2,2)
D.S 3 3 3 3
D-5 % Eu-152 , fish * 5.000E+01 * 5.000E+01 * BIOFACC 3,1)
0-5 3 Eu-152 , crustacea and mol lusks * 1.00CE+03 ® 1.000£+03 * BIOFACC 3,2)

Attachment 2 . Sheet No. 3 of 22
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Fite t C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

0 3 3 Current 3 Base 3 Parameter
Menu 3 Parameter 3 value# 3 Case* ° Name
AAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAI\AAAAAAAAAAMUMAAAA
0-5 3 Gd-152 , fish 3 2.500E+01 * 2.500E+01 * BIOFAC( 5,1)
p-5 3 Gd-152 , crustacea and mollusks 3 1.000E+03 * 1.000E+03 * BIOFAC( 5,2)
0.5 3 3 3 3
D-5 3 Pb-210+D , fish 3 3.000E+02 * 3.000E+02 ® BIOFAC( 6,1)
D-5 3 Pb-210+D , crustacea and mollusks 3 1.000£+02 * 1.000E+02 * BIOFAC( 6,2)
D.5 3 3 3 5
D-5 3 Ra-226+D , fish 3 5,000E+01 * 5.000E+01 * BIOFAC( 7,1)
D-5 * Ra-226+D , crustacea and mollusks 3 2.500E+02 * 2.500E+02 * BIOFAC( 7,2}
D.S 3 3 3 3
D-5 3 Th-230 , fish 3 1.000E+02 * 1.000E+02 ¥ BIOFAC( 8&,1)
D-5 3 Th-230 , crustacea and mollusks ¥ 5.000E+02 ° 5.000E+02 * BIOFAC( 8,2)
D-S 3 3 3 3
D-5 3 U-234 , fish 3 1.000E+01 3 1.000E+01 * BIOFAC( 9,1)
D-5  U-234 , crustacea and mol tusks 3 6.000E+01 3 6.000E+01 3 BIOFAC( 9,2)
D.s 3 3 3 3
p-5 % u-238 , fish 3 1.000E+01 * 1.000E+01 * BIOFAC( 10,1)
D-5 * uU-238 , crustacea and mol lusks 3 6.000E+01 3 &6.000E+01 * BIOFAC( 10,2)
D_S 3 3 3 3
D-5 3 u-238+ , fish 3 1.000E+01 * 1.000E+01- * BIOFAC( 11,1)
D-5 3 U-238+D crustacea and mol lusks  6.000E+01 3 6. 000E+01 * BIOFAC( 11,2)

#For DCF1(xxx) only, factors are for infinite depth & area.

*Base Case means Default.Lib w/o Associate Nuclide contributions.

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

See ETFG table in Ground Pathway of Detailed Report.
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Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD
Site-Specific Parameter Sumary

0 3 3 User 3 Used by RESRAD * Parameter
Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 3 Name
uAHAAAAAAAAAAAAAAMMAAKAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKAAAAAMAAAAAAAAAAZ&AAAAMAuﬂr&MAAAAAAAAAAAAAAAA
RO11 3 Area of contaminated zone (m**2) ¥ 1.620E+03 * 1.000E+04 * --- -3 AREA
RO11 ¥ Thickness of contaminated zone (m) * 6.350E-03 * 2.000E+00 °* --- ¥ THICKO
RO11 3 Fraction of contamination that is submerged ? 0.00CE+00 * 0.000E+00 * --- > SUBMFRACT
RO11 * Length parallel to aquifer flow (m) ? 4.100E+01 * 1.000E+02 * --- ¥ LCZPAQ
RO11  Basic radiation dose limit (mrem/yr) * 1.500e+01 * 3,000E+01 ? .- * BRDL
RO11 3 Time since placement of material (yr) * 0.000E+00 * 0.000E+Q0 * --- Pl
RO11 * Times for calculations (yr) * 1.000E+00 * 1.000£+00 * c-- T2
RO11 * Times for calculations (yr) * 3.000E+00 * 3.000E+00 * P T3
RO11 * Times for calculations (yr) * 1.000E+D7 * 1.000E+01 ?® --- T8
RO11 * Times for calcutations (yr) ¥ 3.000E+01 3 3.000€+01 ° .- PTC5)
RO11 * Times for calculations (yr) > 1.000E+02 * 1.000E+02 °* .- T 6)
RO11 2 Times for calculations (yr) 3 2.700E+02 3 3.000E+02 3 --- e
RO11 * Times for calculations (yr) * 1.000E+03 * 1.000E+03 3 .- T8
RG11 3 Times for calculations (yr) > not used * 0.000E+00 °* .- PTCN
RO1T ? Times for calculations (yr) * not used * 0.000E+00 * --- P T(10)

3 3 3 3 3
R012 3 Initial, principal radionuclide (pCi/g): Co-60 * 2.700E-02 ' 0.0GOE+00 3 ... 3511
RO12 * Initial principal radionuclide (pCi/g): Cs-137 3 1.230E+07 ° 0.000E+00 3 .- 3 S1(2)
ROT2 * Initial principal radionuclide (pCi/g): Eu-152 °* 1.540E-01 ® 0.000E+00 3 - ' $1(3)
RO12 * Initial principal radionuclide (pCi/g): U-238 3 2.520€E+00 ® 0.000E+00 3 --- ’$1010)
RO12 * Concentration in groundwater (pCi/L): Co-60 3 not used ° 0.000E+00 3 --- WL
R0O12 * Concentration in groundwater (pCi/L): Cs-137 3 not used * 0.000E+0Q * --- S MI( 2)
R012 3 Concentration in groundwater (pCi/L): Eu-152 3 not used * 0.000E+00 * --- W13
RO12 3 Concentration in groundwater (pCi/L): U-238 3 not used * 0.000E+00 ’ --- ' W1(10)

3 3 3 3 )
RO13 * Cover depth (m) * 0.000E+00 * 0.0C0E+00 * .- * COVERO
RO13 * Density of cover material (g/cm**3) * not used * 1.500E+00 * == * DENSCV
RO13 * Cover depth erosion rate (m/yr) * not used * 1.000E-03 ° .- sovev
RO13 * Density of contaminated zone (g/cm**3) * 1.600E+00 * 1.500E+00 * --- * DENSCZ
RO13 3 Contaminated zone erosion rate (m/yr) * 1.000£-03 * 1.000€-03 * --- ' ovez
R013 * Contaminated zone total porosity ' 4.000E-01 * 4.000E-01 °® --- * TPCZ
RO13 3 Contaminated zone field capacity * 1.500E-01 * 2.000E-01 °® .-- * Fccz
R0O13 * Contaminated zone hydraulic conductivity (m/yr) * 2.500E+02 * 1.000E+01 3 .- > HCCZ
RO13 * Contaminated zone b parameter ’ 4.050E+00 * 5.300E+0DO °* --- ' BCZ
R013 -* Average annual wind speed (m/sec) ¥ 3.400E+00 * 2.000E+00 °* b ) 7 WIND
RO13 3 Humidity in air (g/m**3) * not used 3 8.000E+00 * --- > HUMID
RO13 ? Evapotranspiration coefficient * 9.100E-01 ¥ 5.000E-01 * --- * EVAPTR
R013 3 Precipitation (m/yr) * 1.600E-01 * 1.000E+00 * .- * PRECIP
RO13 3 [rrigation (m/yr) * 7.600E-01 * 2.000E-01 3 --- ? RI
RO13 * Irrigation mode > overhead * overhead °* --- 3 IDITCH
RO13 * Runoff coefficient ’ 2.000E-01 * 2.000€-01 3 --- > RUNOFF
RO13 * Watershed area for nearby stream or pond (m**2) 3 1,.000E+06 ® 1.000E+06 * --- ' WAREA
RO13 * Accuracy for water/soil computations ’ 1.000e-03 * 1.000E-03 * --- 3 EPS

3 3 3 3 1
RO14 * Density of saturated zone (g/cm**3) * 1.600E+00 * 1.500€+00 ? - ’ DENSAQ
RO14 3 Saturated zone total porosity > 4.000E-01 * 4.000E-01 ° .- } TPSZ
RO14  Saturated zone effective porosity 3 2.500E-01 * 2.00CE-01 3 .- 3 EPSZ
RO14 3 Saturated zone field capacity 3 1.500e-01 5 2.000g-01 3 .- 3 FCS2
RO14 Y Saturated zone hydraulic conductivity (m/yr) 3 5.530e+03 * 1.000€+02 * --- 3 HCSZ
RO14 * Saturated zone hydrautic gradient 3 1.250E-03 * 2.000E-02 ° --- 3 HGWT

Attachment ____ 2 SheetNo.50f22
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3
3 Default

Used by RESRAD
> (If different from user input) 3 Name

Draft A

' Parameter

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAlAAAhAAﬂAAhﬂﬂﬂxﬂﬂﬁAAﬂAAﬂAAAKAﬂAAAﬁAAAK&AAAﬁAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAR&KAAAAAA

3 5.300E+00 3

* 1.000E-03

* 1.000E+01
ND
2.500E+02

1
4.000E+00
1.500E+00
4.000E-01
2.000E-01
2.000e-01
5.300E+00
1.000E+01

1.000E+03
1.000E+03
1.000E+03
0.000E+00
0.000E+00

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

1

3

3

3 4.600£+03
' 4.600E+03
' 4.600E+03
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
;
3
3
3

0.000E+00

-1.000E+00
-1.000E+00
-1.000E+00
0.000E+00
0.000E+00

5.000€+01
5.000€E+01
5.000E+01
0.000E+00
0.000E+00

-1.000€+00
-1.000E+QC
-1.000E+00

0.000E+C0

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
0.000E+00 *
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File 1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100--28-7_183-H_PIPELINE.RAD
0 : 3 User
Menu 3 Parameter Input
‘RO14 * Saturated zone b parameter 3 4,050E+00
RO14 * Water table drop rate (m/yr) 3 1.000E-03
RO14 3 Well pump intake depth (m below water table) * 4.600E+00
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND
RO14 * Well pumping rate (m**3/yr) * 2.500E+02
3 3
RO15 ! Number of unsaturated zone strata 1
R015 ¥ Unsat. zone 1, thickness (m) 3 9.500E+00
RG15 ° Unsat. zone 1, soil density (g/cm**3) 5 1.600E+00
RO15 3 Unsat. zone 1, total porosity 3 4 ,000E-01
RO15 * Unsat. zone 1, effective porosity > 2.500E-01
R0O15 * Unsat. zone 1, field capacity ¥ 1.500E-01
R0O15 ? Unsat. zone 1, soil-specific b parameter 3 4.050E+00
RO15 * Unsat. zone 1, hydraulic conductivity (m/yr) 3 2.500E+402
3 3
R016 * Distribution coefficients for Co-60 :
RO16 *  Contaminated zone (cm**3/g) * 5.000E+01
RO16 3  Unsaturated zone 1 (cm**3/g) * 5.000E+01
R016 *  Saturated zone (cm**3/g) 3 5.000E+01
R0O16 *  Leach rate (/yr) 3 0.000E+00
RO16 * Solubility constant 3 0.000E+00
3 3
R0O16 * Distribution coefficients for Cs-137 3
RO16 3 Contaminated zone (cm**3/g) 3 5.000E+01
RO16 *  Unsaturated zone 1 (cm**3/g) * 5.000E+01
RO16 *  Saturated zone (cm**3/g) * 5.000E+01
RO16 *  Leach rate (/yr) > 0.000E+C0
RO16 *  Solubility constant > 0.000E+00
3 3
R016 3 Distribution coefficients for Eu-152 ?
R016 *  Contaminated zone (cm**3/g) ! 2.000E+02
R016 *  Unsaturated zone 1 (em**3/g) ¥ 2.000E+02
RO16 *  saturated zone (cm**3/g) ¥ 2.000E+02
RO16 *  Leach rate (/yr) * 0.000€+00
RG16 *  Solubility constant * 0.000E+00
3 3
RO16 * Distribution coefficients for U-238 :
RO16 *  Contaminated zone (cm**3/g) ? 2.000E+00
RG16 *  Unsaturated zone 1 (cm**3/g) > 2.000E+00
R016 ¥ saturated zone (cm**3/g) * 2.000E+00
R016 % Leach rate (/yr) * 0.000E+00
RO16 3 Solubility constant * 0.000E+00
3 3
RO16 * Distribution coefficients for daughter Gd-152 :
R0O16 3 Contaminated zone (cm**3/g) 3 -1.000E+00
RO16 *  Unsaturated zone 1 (cm**3/g) #-1.000£+00
RO16 *  Saturated zone (cm**3/g) -1.000E+00
R016 * Leach rate (/yr) s 0.000E+00
RO16 ? Solubility constant * 0.000E+00

0.000E+00

1.569€-01
not used

1.569€-01
not used

3.931e-02
not used

3.709e+00
not used

B.249E+02
8.249E+02
8.249E+02
9.535€-03
not used
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Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERF ILES\100-H-28-7_183-H_PIPELINE.RAD

Site-Specific Parameter Summary (contmued)

3 User 3 Used by RESRAD 3 Parameter

3 Input % Default ¥ (If different from user input) ?
ARR MAMAAAAAAAAAAAAAAAAAAAAAMAAAAAAAXAAAHMmwihKAAAKuKHKAUAAAMMAAAAAAAAA
R0O16 * Distribution coefficients for daughter Pb-210 3

R016 *  Contaminated zone (cm**3/g) * 1.000E+02 * 1.000E+02 3 --- ! DCNUCC( 6)
RO16 °  Unsaturated zone 1 (cm**3/g) * 1.000E+02 3 1.000E+02 * --- * DCNUCUC 6,1)
R016 *  Saturated zone (cm**3/g) * 1.000E+02 * 1.000E+02 * --- * DCNUCS( 6)
R016 *  Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 7.857E-02 * ALEACH( 6)
RO16 *  Solubility constant * 0.000£E+00 * 0.000E+00 ? not used ¥ SOLUBK( 6)
3 3 3 3 3
RO16 ¥ Distribution coefficients for daughter Re-226 3 3 3 3
RG16 *  Contaminated zone (cm**3/g) * 7.000E+01 * 7.000E+01 3 == ¥ DCNUCC( 7)
RO16 *  Unsaturated zone 1 (cm**3/g) * 7.000E+01 > 7.000E+01 3 --- ! DCNUCU( 7,1)
R016 *  Saturated zone (cm**3/g) ! 7.000E+01 * 7.000E+01 * --- ¥ DCNUCS( 7)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1.122E-01 3 ALEACH( 7)
RO16 *  Solubility constant * 0.000E+00 * 0.000E+Q0 3 not used ! SOLUBK( 7)
3 3 3 3 3
RO16 ? Distribution coefficients for daughter Th-230 * ! : s
RO16 *  Contaminated zone (cm**3/g) * 6.000E+04 3 6.000E+04 ° .- * DCNUCC( 8)
RD16 *  Unsaturated zone 1 (cm**3/g) ¥ 6.000E+04 > 6.000E+04 * .- 3 DCNUCLK 8,1)
RD16 *  Saturated zone (cm**3/g) > 6.000E+04 3 6.000E+04 * .- * DCNUCS( 8)
RO16 *  Leach rate (/yr) ! 0.000E+00 3 0.000E+Q0 * 1.311E-04 > ALEACH( 8)
RO16 *  Solubility constant ! 0.000E+0C * 0.D0DE+00 * not used > SOLUBK( 8)
3 k) 3 3 3
RO16 * Distribution coefficients for daughter U-234 ! ! : 3
RO16 *  Contaminated zone (cm**3/g) ¥ 5.000E+01 * 5.000E+01 * .- > DCNUCC( 9)
R016 *  Unsaturated zone 1 (cm**3/9) * 5.000E+01 * 5.000E+017 * .- ¥ DCNUCU( 9,1)
RO16 *  Saturated zone (em**3/g) * 5.000E+01 ® 5.000E+01 °* --- > DCNUCS( 9)
R0O16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+Q0 * 1.569E-01 * ALEACH( 9)
R0O16 *  Solubility constant * D.000E+00 * 0.QCOE+Q0 * not used * SOLUBK( 9)
3 3 3 3 3
R017 * Inhalation rate (m**3/yr) 3 7.300E+03 * 8.400E+03 * —.- 3 INHALR
R017 * Mass loading for inhalation (g/m**3) * 1.000E-04 * 1.000E-04 * --- 3 MLINH
RO17 3 Exposure duration * 3.000E+01 * 3.000E+01 °® --- 3 ED
RO17 * shielding factor, inhalation * 4.000E-01 * 4.000E-01%1 °® --- ! SHF3
R017 * ‘shielding factor, external gamma ! 8.000E-01 * 7.000E-01 --- ¥ SHF1
RC17 * fraction of time spent indoors ’ 6.000E-01 * 5.000E-01 °* .- ¥ FIND
R0O17 * Fraction of time spent outdoors (on site) * 2.000E-01 * 2.500€-01 °® --- > FOTD
R017 * Shape factor flag, external gamma 3 1.000E+00 * 1.00CE+00 °* >0 shows circular AREA. 5 FS
RO17 3 Radii of shape factor array (used if FS = -1): 3 4 }
RO17 3 Outer annular radius (m), ring 1: * not used  5.000E+01 3 .-- ¥ RAD_SHAPE( 1)
RO17 ? Outer annular radius (m), ring 2: ¥ not used * 7.071E+01 ? ... > RAD_SHAPE( 2)
RO17 *  Outer annular radius (m), ring 3: > not used * 0.000E+00 * --- > RAD_SHAPE( 3)
R017 ? Outer annular radius (m), ring &: } not used * 0.000E+00 ® --- * RAD_SHAPE( 4)
R017 3 Outer annular radius (m), ring 5: > not used ° 0.000E+00 °* v * RAD_SHAPE( 5)
R0O17.3 Outer annular radius (m), ring 6: ! not used * 0.000E+0C * --- > RAD_SHAPE( 6)
R017 *  oOuter annular radius (m), ring 7: * not used * 0.000E+00 °* --- * RAD_SHAPE( 7)
R0O17 *  Outer annular radius (m), ring 8: * not used ' 0.000E+00 °* --- * RAD_SHAPE( 8)
RO17 * Outer annular radius. (m), ring 9: ’ not used * 0.000€+Q0 * --- ¥ RAD_SHAPE( 9)
RO17 3 outer annular radius (m), ring 10: * not used * 0.000E+00 3 --- * RAD_SHAPE(10)
R017 3 Outer annular radius (m), ring 11: * not used °* 0.000E+00 3 --- * RAD_SHAPE(11)
RO17 *  Outer annular radius (m), ring 12: * not used * 0.000E+00 * --- ! RAD_SHAPE(12)
3 3 3 1 3
Attachment 2 Sheet No. 7 of 22
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100-H-28:7 Pipeline Scale Shailow Zone Radionuclides

: C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-H-28-7_183-H_PIPELINE_RAD

Site-Specific Parameter Summary (cont!nued)

Parameter

User 3
3 Default

Used by RESRAD

3

Menl nput 3 (1f different from user input) 3
AAAAAAAAMHMAAAAAAAMAI&MAAAMAAAAAMAAAAAAA&AMMAAAMMKHMMAAAMAAAAAAAAZ\AAAAMAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAMKM

Parameter
Name

Draft A

RO17 * Fractions of annular areas within AREA:
RO17 3 Ring 1 * not used * 1.000E+00 ° .- * FRACAC 1)
RO17 * Ring 2 > not used * 2.732E-01 3 .- * FRACA( 2)
RO17 > Ring 3 * not used * 0.000E+00 °* .- * FRACA( 3)
R0O17 * Ring 4 * not used * 0.000E+00 3 --- 3 FRACA( &)
R0O17 *  Ring 5 > not used ' 0.000E+00 * --- 3 FRACA( 5)
R017 3 Ring 6 * not used * 0.000E+00 °* --- * FRACA( 6)
RO17 * Ring 7 * not used * 0.000E+00 °® --- ' FRACAC 7)
RO17 * Ring 8 ’ not used * 0.000E+00 °* --- ! FRACA( 8)
RO17 *  Ring 9 * not used * 0.000E+00 °® --- ’ FRACA( 9)
RO17 3 Ring 10 ' not used 3 0.000E+00 3 --- ! FRACA(10)
RO17 ¥ Ring 11 * not used ° 0.000E+0Q0 ° --- * FRACA(11)
RO17 3 Ring 12 * not used ° 0.000E+00 °* --- * FRACA(12)
3 3 3 3 3
RO18 3 Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 ° 1.600E+02 ° --- * DIET(N)
RO18 3 Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E+01 * me- s DIET(2)
RD18 * Milk consumption (L/yr) 3 1.000e+02 * 9.200€+01 * .- * DIET(3)
RO18 3 Meat and poultry consumption (kg/yr) 3 3.600E+01 ° 6.300E+01 * --- 5 DIET(4)
RO18 3 Fish consumption (kg/yr) 3 1.970E+01 * 5.4D0E+00 ° --- ¥ DIET(5)
RO18 3 Other seafood consumption (kg/yr) 3 9.000E-01 * 9.000E-01 * --- 3 DIET(6)
RD18 ° Soil ingestion rate (g/yr) 3 7.300E+01 3 3.650E+01 * - 3 SOIL
R018 3 Drinking water intake (L/yr) 3 7.300E+02 * 5.100E+02 * .- 3 DWl
RO18 * Contamination fraction of drinking water 3 1.000E+0C * 1.000E+00 * - > FDW
RO18 * Contamination fraction of household water 3 not used 3 1.000E+00 ! --- ¥ FHEW
RO18 % Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00 * --- OFLUW
RO18 * Contamination fraction of irrigation water 3 1,.000E+00 * 1.000E+00 * --- 3 FIRW
R0O18 3 Contamination fraction of aquatic food * 5.000E-01 * 5.000E-01 * - b FR9
RO18 3 Contamination fraction of plant food 3-1 -1 ’ 0.500E+00 > FPLANT
RO18 * Contamination fraction of meat 31 31 ? 0.810E-01 > FMEAT
RO18 * Contamination fraction of milk -1 *-1 : 0.810E-01 3 FMILK
3 3 3 3 3
RO19 * Livestock fodder intake for meat (kg/day) 3 4.800E+01 * 6,800E+01 * --- 3 LFIS
RO19 * Livestock fodder intake for milk (kg/day) 3 5.500E+01 * 5.500E+01 * .- 3 LF16
RO19 ’ Livestock water intake for meat (L/day) 3 5.000E+01 * 5.000E+01 * --- 3 OLWIS
RO19 ¥ Livestock water intake for milk (L/day) 3 1.600E+02 * 1.600E+02 * .- ¥LWIG
RO19 3 Livestock soil intake (kg/day) 3 5,000E-01 ° 5.000E-01 ° --- 3oLs!
R0O19 * Mass loading for foliar deposition (g/m**3) 3 1.000E-04 * 1.000E-04 3 --- 3 MLFD
RO19 * Depth of soil mixing layer (m) * 1.500€-01 ¥ 1.500e-01 3 --- ' DM
R0O19 * Depth of roots (m) 3 9.000E-01 * 9.000E-01 * -- > DROOT
RO19 * Drinking water fraction from ground water * 1.000E+0D * 1.000E+00 3 - > FGWDW
RO1? * Household water fraction from ground water 3 not used * 1.0008+00 * .- ? FGWHH
RO19 * Livestock water fraction from ground water 5 1.000E+00 * 1.000E+00 * .- 3 FGUWLW
R0O19 * Irrigation fraction from ground water 3 1.000E+00 * 1.000E+0Q0 * --- * FGWIR
3 3 3 3 3
R19B 3 Wet weight crop yield for Non-lLeafy (kg/m**2) ¥ 7.000E-01 * 7.000E-01 3 .- v
R19B * Wet weight crop yield for Leafy (kg/m**2) > 1.500E+00 * 1.500E+00 * YY)
RI9B * Wet weight crop yield for Fodder tkg/m**2) * 1.100€E+00 * 1.100E+00 * .- T Y(3)
R198B * Growing Season for Non-Leafy (years) * 1.700E-01 * 1.700E-01 ° OTE(D
R19B * Growing Season for Leafy (years) 3 2.500-01 ¥ 2.500€-01 * -- ! TE()
R198 * Growing Season for Fodder (years) * 8.000E-02 * B.00OE-02 * -- 3 TE(3)
Attachment 2. Sheet No. 8 of 22
Originator S W Clark Date _12/14/09
Chk'd By M WV Perott Date _12/14/09
Caic. Na N100H-CA-V0110 Rev. No. __1
C-19
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1RESRAD, Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days

ATTACHMENT 2

Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
+ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183~H_PIPELINE.RAD

File

0
Menu

ARARRAAARARAARRARAAR?

R19B
R198
R198B
R198
R198
R198
R198
R198
R198
R198

Cl4
Cl4
Cl4
c14
c14
C14
c14
Clé4
C14

STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR

RO21
R0O21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
ROZ21
RO21
RO21
RO21
R0O21
RO21
RO21
RO21

TITL

3
3

3
3
3
3
H]
3
3
3
3
3
3
3
3
T
3
3
3
3
3
3
H
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
1

Site-Specific Parameter Summary (contlnued)

Translocation Factor for
Translocation Factor for Leafy
Translocation Factor for Fodder

Dry foliar Interception Fraction for
Dry Foliar Interception Fraction for
Dry foliar Interception Fraction for
Wet Foliar Interception Fraction for
Wet Foliar Interception Fraction for Leafy
Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

Non-Leafy

Non-Leafy
Leafy
Fodder
Non-Leafy

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)
C-12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain
Leafy vegetables

Mitk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)
Bulk density of building foundation (g/cm**3)
Total porosity of the cover material
Total porosity of the building foundation
Volumetric water content of the cover material
Volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):
in cover material
in foundation material
in contaminated zone soil
Radon vertical dimension of mixing (m)
Average building air exchange rate (1/hr)
Height of the building (room) (m)
Buitding interior area factor
Buiiding depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

Number of graphical time points

H
3

3

L T T S T o S RV v
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Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines

Attachment
Originator: S, W Clark e
Chk'd By _M. W. Perrott
__0100H-CA-V0110.

', Date

Draft A

User 3 Used by RESRAD ¥ Parameter
Input ¥ Default 3 (If different from user input) 3 Name
AAARKRAMKMMMHKAKAﬂl‘lAKAAAAAAAAMAAAMAA)U&KAZ&AMMAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAK
1.000€-01 * 1.000E-01 3 2 TIVCD)
1.000E+00 * 1.000E+00 * --- 3 TIV(2)
1.000E+00 * 1.000E+00 3 --- 3 TIV(3)
2.500E-01 * 2.500E-01 * --- ® RDRY(1)
2.500E-01 * 2.500E-01 ° --- 3 RDRY(2)
2.500E-01 3 2.500€-01 ® --- * RDRY(3)
2.500E-01 * 2.500E-01 * --- ¥ ORWET(1)
2.500E-01 * 2.500E-01 3 --- ¥ RWET(2)
2.500E-01 * 2.500E-01 * --- 5 RWET(3)
2.000E+01 3 2.000E+01 * --- 5 WLAM
3 3 3
not used * 2.000E-05 °* .- ' C12WTR
not used * 3.000E-02 °* - 3 g12cz
not used * 2.000E-02 3 --- > CSOIL
not used * 9.800E-01 ? ... ¥ CAIR
not used * 3.000E-01 3 --- ¥ DMC
not used * 7.000E-07 * --- * EVSN
not used * 1.000E-10 ° ---  REVSN
not used > 8.000E-01 * --- > AVFG4
not used * 2.000E-01 ° m-- * AVFGS
3 3 3
3 3 3
1.400E+01 * 1.400E+01 3 .- ¥ STOR_T(1)
1.000E+00 * 1.000E+00 * --- 3 STOR_T(2)
1.000E+00 * 1.0C0E+00 * --- 3 STOR_T(3)
2.000E+01 * 2.000E+01 * --- 3 STOR_T(4)
7.000E+00 * 7.000E+00 3 --- * STOR_T(5)
7.000E+00 3 7.000E+00 3 --- ¥ STOR_T(6)
1.000E+00 * 1.000E+00 3 --- ¥ STOR_T(7)
1.000E+00 * 1.000E+00 3 --- > STOR_T(8)
4.500E+01 3 4.500E+01 * - > STOR_T(9)
v 3 3 3
not used 3 1.500E-01 * --- 3 FLOOR?
not used 3 2.400E+00 3 --- > DENSFL
not used > 4.000E-01 °* --- 3 TPCV
not used * 1.000E-01 3 - 3 TPFL
not used 3 5.000£-02 3 --- 3 PH20CV
not used ' 3.000£-02 ? --- ' PH20FL
3 3 3
not used ° 2.000E-06 °* --- T DIFCV
not used * 3.000E-07 * --- 3 DIFFL
not used 3 2.000E-06 ° .- * DIFCZ
not used °* 2.000E+00 * --- 3 HMIX
not used * 5.000E-01 * --- * REXG
not used * 2.500E+00 ? --- > HRM
not used ' 0.000E+00 * --- > FAl
not used *'-1.000E+00 °® .-- * DMFL
not used * 2.500E-07 .- 3 EMANA(T)
not used ° 1.500E-01% °* --- ' EMANA(2)
3 H 3
64 3 --- 3 --- 5 NPTS

Sheet No. 9 of 22
Date 12/14/09
_12/14/09
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 1271372010 09:43 Page 10
Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
file : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Site-Specific Parameter Summary (contmued)

0 1 3 User 3 Used by RESRAD ' Parameter
Menu Input * Default * (If different from user input) ? Name
AAKAAAAAKAAAAAAAARAAAAAAKKRAAAARAAKKKAKRAKAAAAAAKKAAAAAAAAKAAAAKﬂAAIAAAAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
TITL * Maximum number of integration points for dose 3 5 3 ~-- 1 === 3 LYMAX
TITL * Maximum number of integration points for 9 --- 3 - I KYMAX

IHli“iiiitiitiiﬂiliﬂilHHHHHHHIHHHTHHI(HHHiitﬂiHIliiHIHiIinuIIthiiiiiiiiiiiiiiiiiiiiiiﬁiiilliniiiii!

Summary of Pathway Selections

Pathway ¥ User Selection
AAAAAAAAAAAAAAAAAA‘AAAAAAAAAK‘AKAAAKAAAAAAAAAAAAAAA
1 -- external gamma active
2 -- inhalation (w/o radon)‘ active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion i active
6 -- aquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed
Find peak pathway doses M active

Attachment 2 ______._SheetNo 1of22
Originator: _S. W. Clark .. . Date 12/14:09 _
Chk'd By _M. W. Perrott Date _12/14.0¢

Calc. No. __0100H-CA-V0110__ Rev No 1. _

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines C-21



Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2
1RESRAD, Version 6.5 T« Limit = 180 days 1271372010 09:43 Page 11
Summary : 100-H-28:7 Pipetine Scale Shallow Zone Radionuclides
File + C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
ARARRRARAARARAARAARAARARRAAR ARARAARARAARRBARAARAAAAKARARAARKAA
Area: 1620.00 square meters Co-60 2.700g-02
Thickness: 0.01 meters Cs-137 1.230E+01
Cover Depth: 0.00 meters Eu-152 1.540€-01
u-238 2.520€+00

0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
ARRARAARRRARRAAARARAAARARKARAAAARAARAARAARAAARARAAARAARAAAAARAAARARRAARARR
t (years): O0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 2.700E+02 1.000E+03
TDOSE(t): 2.653E+00 1.874E+00 7.826E-01 0.000E+00 0.000E+00 O0.000E+00 5.234E-01 9.475E-07
M(t): 1.768E-01 1.249E-01 5.2176-02 0.000E+00 0.000E+00C 0.000E+00 3.489E-02 6.316E-08
OMaximum TDOSE(t): 2.653E+00 mrem/yr at t = 0.000E+00 years

Attachment 2 Sheet No. 11 of 22
Cnginatar S. W, Clark Date _12/14/09
Cnhk'd By . M. W. Perroft Date _12/14/09

Cal. No 0100H-CA-V0110 Rev. No. __1
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1RESRAD, Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

T« Limit =

180 days

ATTACHMENT 2

12/13/2010 09:43 Page 12

Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuctides
File < C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Draft A

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Inhalation
KARRARAKARRRRARA

0
0 Ground

Radio- RARKARAARARARKAR
Nuclide wmrem/yr fract.
ARRAAAA RRARARAARA ARAKAR
Co-60 2.242E-02 0.0085
Cs-137 2.542E+00 0.9581
Eu-152 6.6B4E-02 0.0252
U-238  B.228e-03 0.0031
PEfief fEfffidey 14911
Total  2.639E+00 0.9949

Total Dose Contributions TDOSE(i,p,t)

oo

Water
Radio- ARAAKAARARARAAAA
Nuclide mrem/yr fract.
RAARAAAA ARAARARAA AARAAA
Co-60  0.000E+00 0.0000
Cs-137 (0.D0CE+00 0.0000
Eu-152 0.000E+00 0.0000
U-238  0.000E+00 0.0000
iffiffl piffffifl fiffif
Total  0.000E+G0 0.0000

mrem/yr

RRRRARARA
6.716E-09
4 .688E-07
4.241E-08
1.068E-04
fiifiiifi
1.073E-04

Fish

fract.
KARARR
0.0000
0.0000
0.0000
0.0000
ffifif
0.0000

Radon Plant
KARAARAARARRRRAR  ARAAAARARARARARA

fract. mrem/yr fract.

RRRRARAAR AKRKRA AAARARAAR RAARAR
0.000E+00 0.0000 1.877E-05 0.0000
0.000E+00 0.0000 8.360£-03 0.0032
0.000E+00 0.0000 8.820E-07 0.0000
0.000E+00 0.0000 1.895€-04 0.0001
IHEfiedf fifd0f fRE8899818 fD800
0.000E+00 0.0000 8.569€-03 0.0032

Meat Milk

Soil

RARKRRARAARARAAR AAARRARARARARAAR ARKAARAAARARARAA

mrem/yr fract. mrem/yr

fract. mrem/yr fract.

ARARRRARA ARARAK ARAARAAAA ARRARA AARAARARA AAAKAR
2.109€-06 0.0000 5.049E-07 0.0000 1.443E-06 0.0000
1.898€E-03 0.0007 1.256E-03 0.0005 1.285E-03 0.0005
1.162€-07 0.0000 7.9026-09 0.0000 2.175-06 0.0000
4.527€-06 0.0000 1.899E-05 0.0000 4.252€-04 0.0002
fRifffey f8f060 SREfR0000 Q68088 Qff0f91881 f9fi8f
1.905€-03 0.0007 1.276E-03 0.0005 1.714E-03 0.0006

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

AARRARAARRARRAAR

mrem/yr
RARARARRA
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

fract.
ARARRA
0.0000
0.0000
0.0000
0.0000
Piiini
0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0,000£+00 0.0000

piiffiiff iffiff fiffifiif fififi
0.000E+00 0.0000 0.00GE+00 0.0000

Water Dependent Pathways

Radon Plant
RARAARRAARAAAARA AAARRRARAAARAAAA

fract. mrem/yr fract.

ARARRRRAR ARARAA ARKAARAAR AAABAA
0.000E+00 D.0000
0.000e+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

Meat Mitk

for Individual Radionuclides (i) and Pathways (p)

ALl Pathways*

RRARRARKRRRARAAR ARANRAAAAAAAAAAR AAAARAAAAARARARA

mrem/yr fract. mrem/yr

fract. mrem/yr fract.

RRRARARAR ANARRA AAAARAARA ARAAAR RAAARAAAA ARAAAR
0.000E+00 0.0000 0.000E+00 0.0000 2.244E-02 0.0085
0.000E+00 0.0000 0.000E+00 0.0000 2.554E+00 0.9630
0.000E+0C 0.0000 0.000E+00 0.0000 6.685E-02 0.0252
0.000E+00 0.0000 0.000E+00 0.0000 8.973E-03 0.0034
fEfififis fii068 f0R90f80d (00080 SOL0D8860 (L0041
0.000E+00 0.0000 ©.0C00E+00 0.0000 2.653E+00 1.0000

Attachment 2
Originator: S W. Clark_ _
ChkdBy M W Perrott

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines
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1RESRAD, Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days

ATTACHMENT 2

12/13/2010 09:43 Page 13

Summary : 100-H-28:7 Pipeline Scale Shallow 2one Radionuclides
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 mrem/yr and Fraction of Total Dose At t = 1,000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk
Radio- AKAAAAARAARAARAR - AAAAAAAARAAAARAR AKARBAAAAAAKARARA AAARKARAKARAAARA ARRAAKAAARRAKARA ARAAAAAAAARARAKK
Nuciide mrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RRARAAR KAARAAARA RRAKAR AKAKARARA KAAAAA AARRAAAAA ARARKA ARAAMAAAA AAAKAA AARAAAARA AKARAA ARAAARAAR AARAAA
Co-60  1.426E-02 0.0076 4.177E-09 0.0000 0.00CE+00 0.0000 1.170E-05 0.0000 1.323-06 0.0000 3.156E-07 0.0000
Cs-137 1.799E+00 0.9599 3.24BE-07 0.0000 0.000E+00 0.0000 5.806E-03 0.0031 1.325E-03 0.0007 B8.737€-04 0.0005
Eu-152 5.171E-02 0.0276 3.210E-08 0.0000 0.000E+00 0.0000 6.690E-07 0.0000 8.821E-08 0.0000 5.984E-09 0.0000
U-238  1.738E-04 0.0001 2.190E-06 0.0000 0.000E+00 0.0000 4.071E-06 0.0000 1.001E-07 0.0000 3.943E-07 0.0000
PIOO09D JREf0090% fO9000 SROM08€8f fR664f fODf88880 fRf8ff fPO000048 COEE00 COR008001 fifff fffffiff fifiii
Total  1.865E+00 0.9952 2.551E-06 0.0000 (.000E+00 0.0000 5.823E-03 0.0031 1.326E-03 0.0007 8.744E-04 0.0005

0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and fFraction of Total Dose At t = 1.000E+00 years

[} Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk
Radio- AARAAAARAAARAAAR ARAAAAAARARAARAAR AAAARRAAAARARARA AAAKARKARAKKKAAA ARRARARKARARRRAA AAKARAAKARARAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

ARARRAR ARAAARAAA ARAAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 D.0000
0.0C0E+00 0.0000
PIfOERD Qffdiidifg ififif
0.000E+00 0.0000

Co-60
Cs-137
Eu-152
u-238

Total

ARAARRAAR ARRARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

0.000E+00 0.0000

0*Sum of all water independent and dependent

ARARRAAARL RARARA
0.000E+0C 0.0000
0.000e+00 0.0000
0.000&+00 0.0000
0.000e+00 0.0000

0.000E+00 0.0000

pathways

ARARARARR AAAKAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
fifififfs iifiii
0.C00E+00 0.0000

ABARARRAA ARARAK
0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
183883883
0.000E+00

RRAARARAR ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
PROORSRET f10001
0.000E+00 0.0000

0.0000
0.0000
0.0000
38343
0.0000

Attachment __ 2 .

Originator
Chk'd By

: S.W. Clark _

M. W. Perrott
Calc. No.

__ 0100H-CA-VO1 14

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

Draft A

Soil
ARARRRRRARARARAR
mrem/yr fract.
ARAARRAAR KRAAAR
8.973E-07 0.0000
8.904E-04 0.0005
1.646E-06 0.0000
8.718E-06 0.0000

9.016E-04 0.0005

All Pathways*
RARAAAARARARAAAA
mrem/yr fract.
RARAARAAA AAARAR
1.427e-02 0.0076
1.807E+00 0.9647
5.171E-02 0.0276
1.893E-04 0.0004
PIEffEsee 1fiid1
1.874E+00 1.0000

Sheet No 13 of 22

Date 12/13/09

Date 12/14/09
Rev No _ 1
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1RESRAD,

Summary @

File

oo

Radio-
Nuclide
KARRARR
Co-60
Cs-137
Eu-152
u-238
fi1egis
Total

0
0

Radio-
Nuclide
AAARARR
Co-60
Cs-137
Eu-152
fiififi
Total
0*Sum of

Version 6.5
100-H-28:7 Pipeline Scate Shallow Zone Radionuclides
: C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days

ATTACHMENT 2

1271372010 09:43 Page

14

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {(p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground

ARARKARAARRAARARA
mrem/yr fract.
RARARARAA ARAARA
4.805E-03 0.0061%
7.4B4E-01 0,9563
2.572€-02 0.0329
6.487E-08 0.0000
fHifiifes f1fiff
7.789E-01 0.9953

Total Dose Contributions TDOSE(i,p,t)

Water
RARRRARRRRARAAAR
mrem/yr fract.
RARARAARA AKARAA
0.000E+00 0.06000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00
fiifiifit
0.000E+00
all water

IIITI
0.0000

Inhalation
AARAARAAARARAAAA
mrem/yr fract.
ARRRARAAR AKRRAR
1.383E-09 0.0000
1.334E-07 0.0000
1.573E-08 0.0000
8.984E-10 0.0000
fEfffifif (1084
1.514E-07 0.00600

Radon
KRARRARBARAARARA
mrem/yr fract.
RARRARARR ARAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000+00 0.0000
friereses 11544t
0.000E+00 0.0000

Plant
RARRARAARARRARAA
mrem/yr fract.
RARARARAA ARAAAR
3.896E-06 0.0000
2.398€-03 0.0031
3.296E-07 0.0000
1.646E-09 0,0000
1S818085 SRR B8 1
2.402E-03 0.0031

Meat
AARAARARRRARAARA
mrem/yr fract.
ARRAARARA ARAAAA
4.464E-07 0.0000
5.530£-04 0.0007
4.361E-08 0.0000
4.030E-11 0.0000

5.535E-04 0.0007

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways

Fish
ARAARAARARARRARR
mrem/yr fract.
ARRAARARA ARAARR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

independent and dependent

Radon

RARAARRRAARAARAA
mrem/yr fract.
AARAAARAR AARRAA
0.000E+00 0.0000
0.000E+00 0.00G0
0.000€+00 0.0000
0.000€+00 0.0000
frfifings 1iiifd
0.000E+00 0.0000
pathways.

Plant
ARRARARAARARAAAA
mrem/yr fract.
RARAARAKRE RAARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fieeggies ifiift
0.000E+00 0.0000

Meat
ARRARRAARRRARRAR
mrem/yr fract.
KRRAAKAAR RARAAR
0.000£+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
fETfsEf 191141
0.000E+00 0.0000

Attachment

Originator: S. W. Clark ______
Chk'd By _M. W.

Milk
AARRARRRAARRAARA
mrem/yr fract.
ARREAARAA ARRAAA
1.056€E-07 0.0000
3.618E-04 0.0005
2.936E-09 0.0000
1.604E-10 0.0000

3.619E-04 0.0005

for Individual Radionuclides (i) and Pathways (p)

Milk
ARRARARRARAARAAR
mrem/yr fract.
KARAAKRAR RAARAA
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
fREftssed fEgiii
0.000E+00 0.0000

2 ___SheetNo 140t .2

Perrott

Calc. No.

0100H-CA-V0110

Soil
ARARRARRARARAAAA
mrem/yr fract.
ARRRARAAR RARRAA
2.972E-07 0.0000
3.658€-04 0.0005
8.068E-07 0.0000
3.554E-09 0.0000
Pfffffiff fifitf
3.669E-04 0.0005

AlL Pathways*
ARAARRRAARARAARA
mrem/yr fract.
RARRARAAA AAARAA
4.810E-03 0.0061
7.5216-01 0.9610
2.572E-02 0.0329
7.117e-08 0.0000

7.826E-01 1.0000

Date _12/14/09
Date _12.14/09
Rev. No 1

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

Draft A
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1RESRAD,
Summary
File

0
0

Radio-
Nucl ide
RARRRAA
Co-60
Cs-137
Eu-152
U-238
18R883 81
Total

0

0

Radio-
Nucl ide
RARRARR
Co-60
Cs-137
Eu-152
u-238

Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days
: 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides

ATTACHMENT 2

12/13/2010 09:43 Page

¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

15

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways (Inhalation excludes radon)

Ground
KARARKRARRARAARR
mrem/yr fract.
AARRAAAAR RAAAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fREifE681 ff8661
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for individual Radionuctides

Water
AARRARARRRAARAAR
mrem/yr fract.
KAAARARAR ARRARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
fififiifs fifiif
0.000E+00 0.000C

Inhalation
ARBARRRARARAARAA
mrem/yr fract.
ARARRRARAR ARKAAA
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€E+00 0.0000
PEfREf08E 118106
0.000E+00 0.0000

Radon
ARRARARAARAARAAA
mrem/yr fract.
BRRARRAAA ARRRAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
PESTTE06f PEPL41
0.000E+00 0.0000

Plant
RARARAARARARAARR
mrem/yr fract.
ARRARARAR ARAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fHfffiid fiifii
0.000E+(0 0.0000

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Fish
RARRARARAARAKARA
mrem/yr fract.
RRRRARRAR ARARAR
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 ©0.0000
0.000E+00 0.0000
fifftffes ffffii
0.000E+00 0.0000

Radon
KRAARAARARAARAKA
mrem/yr fract.
KARARKARR AKRARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
Prfififfy 160041
0.000E+00 0.0000

all water independent and dependent pathways.

Plant
KARARARAAKARAARA
mrem/yr fract.
RARRRARRA KAKRAA
0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fREEffEEL f6ietd
0.00CE+00 0.0000

1.000E+01 years

Meat
RARARAARAAAARAAR
mrem/yr fract.
RARAARAAR ARARRK
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000
Piififiif fifiii
0.000E+0C 0.0000

1.000E+01 years

Meat
AKARAARRARARARAR
mrem/yr fract.
KARAARAAA ARKAKR
0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
PIEfe80f £10641
0.000E+00 0.0000

Altachment

Milk
AARRARARRARARRAR
mrem/yr fract.
BRARAARAAA AARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000

0.000E+00 0.0000

(i) and Pathways (p)

Milk
ARARAKARARAARAAA
mrem/yr fract.
ARARRABAA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

0.000E+00 0.0000

2

Onginator S W, Clark

Draft A

Soil
ARARARRRARKAAAAA
mrem/yr fract.
ARRARRARA ARRRAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
freifseee fieffs
0.000E+00 0.0000

Atl Pathways*
ARRARAARARRAARAR
mrem/yr fract.
RAARRAAARA ARAARA
0.000E+00 0.0000
0.000E+0C ©0.0000
0.000E+00 0.0000
0.000E+00 0.0000
PiEffiifs iffifi
0.000E+00 0.0000

Sheet No. 15 of 22

Date 12/14/0¢ _

Che'd By M. W. Perrott

Date _12/14/04. _

Sal. No

__0100H-CA-V0110

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

Rev.No. _ 1
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Attachment to Waste Site Reclassification Form 2009-030

ATTACHMENT 2
1RESRAD, Version 6.5 T« Limit = 180 days 12/13/2010 09:43 Page 16
Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PI1PELINE.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk

Radio- AAAARAARAAAAARAA AAARAARAAARRARAR AABAARARRAARAAAA ARAAARARAARAAAAA AARRARAKARAARARARA ARAARARARAARAARA
Nuctide mrem/yr fract. mrem/yr fract. . yr fract.
ARRAARR ARARRAARA AARAAA AAARRARAA ARARAR KA BAA A AR AR AR ARKARA A AAR ARAAAA RAARAA
Co-60  0.000E+00 0.0000 0.0COE+00 0.000C 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
'Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 C.000E+00 0.0000 0.00CE+00 0.0000
Eu-152 0,000E+00 0.0000 ©0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 C.0C0D
fiefiff ffRff8€6% fRefff (PPEfR€8% 00680 QRGP0 0905 Bff88f SDEfffdff ff6ff1 fif8f0681 ff8881 QfDf00D%f PfIfif
Total  0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0DOE+00 0.0000 0.000E+00 0.0000
g

0
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 = 3.000E+01 years

o Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Radio- ARRAARAARRAARAAA ARAARAARAAARAARA ARAAAARAAAARARRA ARARAAAARARAARAA ARARARAAKAARARAA ARAKRAAAAARRARAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRAARA AARAAAAKA AARARA ARRARAARA AARAAA AAARAAAAR ARAARA AAARAAAAA ARAAAAA ARABRARAAR ARARAA ARARARAAR RKARRAA
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 Q.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 0.0COE+00 0.0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 ©.0000 0.000E+00 Q.0000
ffiffef ffifffifi fiif3f ffEff8000 ff1f8f (ORER0008 DOO0Mf OOSEQ9SEf f800881 fSELD8800 fififi fEf0f1891 ffifi
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.00QE+00 G.0000 0.000E+0C 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000
0*sum of all water independent and dependent pathways.

Draft A

Soil
ARRARARARAARARAR
m f
KA

0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
D.00E+00 0.0000

138338283 ER R84
0.000E+00 0.00G0

All Pathways*
KARRAKAARARARRAR
mrem/yr fract.
ARRARARAA RAARAA
0.000E+00 0.0000
0.000&+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
TIIITIE6] 11681
0.000E+00 0.0000

Attachment 2 __ Sheet No. 16 of 22
Originator: 5. W Clart ... Date _12/14/09
Chk'd By MW Perrot ___ Date _12/14/09
Calec. No. _ (100r-Ca w0110 Rev. No. _ 1
Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines C-27



1RESRAD, Version 6.5
Summary :

File

0

0
Radio-
Nuclide
ARRAAAA
Co-60
Cs-137
Eu-152
fHifiif
Total

0

0

Radio-
Nuclide
AARARRR
Co-60
Cs-137
Eu-152
U-238
11111t
Total
0*Sum of

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days

12/13/2010 09:43 Page
100-H-28:7 Pipeline Scale Shallow 2one Radionuclides

ATTACHMENT 2

: C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-K-28-7_183-K_PIPELINE.RAD

Ground
ARARRRRANABRARARK

mrem/yr
ARRARRAAR
0.000€E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

RAA
mrem/yr
ARRARARAR
0.000E+00
0.000E+00
0.000E+00
0.00C0E+00
IRRRERE R
0.000E+00
all water

17

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water [ndependent Pathways (Inhalation excludes radon)

Inhalation
KARARAAKARRKAAAA
mrem/yr fract.
ARRARRRRA ARBAAR
0.000E+00 0.0000
0.0C0E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

fract.
ARRARA
0.0000
0.0000
0.0000

mrem/yr
KARRARRAR
0.000E+00
0.000E+00
0.000€+00
0.000E+00

et
0.0000

0.000€+00 0.0000 0.000E+00

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

Radon
KABARRRARRAAKARK

Plant
KARARRAARKRAARAA
mrem/yr fract.
KARRRARAR RAARAR
0.000€+00 0.0000
0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
PfIffEied fffM41
0.000E+00 0.0000

fract.
RARAAR
0.0000
0.0000
0.0000
0.0000

0.0000

Meat
RARARRAAARAARARA
mrem/yr fract.
RARARRAKA AARAAR
0.000E+00 0.0000
0.00CE+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
tyefeaifs fiffii
0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Fish

A ARAARRRARAAAARAA
fract. mrem/yr fract.
RARARR AKARARRAA ARARAA
0.0000 0.000£+00 0.0000
0.0000 0.000E+00 0.0000
0.0000 0.000E+00 0.0000
0.0000 ©.000E+00 0.00CO
fi1881 fffEf6068 £48041
0.0000 0.000E+00 0.0000
independent and dependent

mrem/yr
RARARARAR
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
pathways.

Radon
RAAAARAARRARARAR

Water Dependent Pathways
Plant
AAKAARAKARARRRRA
mrem/yr fract.
AARAARRAA ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.0000 0.000E+00 0.0000
0.0000 ©.000E+00 0.0000

it
0.0000 0.000E+00 0.0000

fract.
AARAAA
0.0000
0.0000

Meat
ARRARARRAKARRRAA
mrem/yr fract.
KARARAARA RARAKA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
fiiffiife fiifii
0.000E+00 0.0000

Attachment

Originator: §_W

(i) and

Milk
ARAARAAARAARARRA
mrem/yr fract.
RARRARAAR RAARAR
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000€E+00 0.0000

0.000E+00 0.0000

Pathways (p)

Milk

AARARARARARRARAA
mrem/yr fract.
RARARARAR RRARAA
0.000E+0C ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
frEeeeeey f1ifit
0.000£+00 0.0000

rk
Chk'd By _M. W. Perotl

Calc. No

_0100H-CAVO110

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

Draft A

Soil
RAKRAKRARARARRAR
mrem/yr fract.
AARAARRAA RAARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.00C0
0.000E+00 0.0000
""""" Pi1iit

1SS0 R0 8
0.000E+00 0.0000

ALl Pathways*
RAAAARAARAARAARR
mrem/yr fract.
AARARAAAA AAAARR
0.000E+0C 0.0000
0.000+00 0.0000
0.000&+00 0.0000
0.0C0E+00 0.0000

0.000£+00 0.0000

Sheer Mo 17 of 22
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1RESRAD, Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

T« Limit =

ATTACHMENT 2

180 days

12/1372010 09:43 Page 18

Draft A

Summary : 100-K-28:7 Pipeline Scale Shallow Zone Radionuclides
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 mrem/yr and fraction of Total Dose At t = 2.700E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhatation Rad Soil
Radio- ARAARAAARARRRAAA ARAARAAAARARKARA AAAARKAAA AR ARARRAR A ARARARR  ARAARRARKAARAAAR
Nuclide mrem/yr fract., mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,
ARARARA ARRRARAAA RARRAK AARARAARR ARAARA KARKAKAAA RARAAA AAAAARAAR AAARAA AKAKAKAAR KAARAR AABAAKAKR KRAAAR KAAAAKAAR ARAARA
Co-60  0.000£+00 0.0000 0.000E+90 0.0000 0.000E+00 0.0000 0.0ODE+00 0.0000 0.000E+00 0.0008 0.000E+00 0.0000 0O.000E+00 0.0000
Cs-137 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000£E+00 0.0000 O0.000E+00 0.0000 0.00Q0E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000E+00 0.0000 O0.CODE+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.D00E+00 0.0000 0.000E+00 0.0000
Pifiiig ffRiffidi fifi0d fQR069907 90800 GOOR0669% ff8680 fS809D80 fR6688F TOD008008 SOD008 fi6ffd@d0 §9686i ff9f006ff 119168
Total 0.000e+00 0.000C 0.000E+00 0.0000 0.000E+00C 0.0000 0.0COE+00 0.000C O0.000E+00 0.0000 0.000E+00 0.0000 0O.000E+00 0.0000
0
Total Dose Contributions TDOSECi,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2,.700E+02 years

i} - Water Dependent Pathways
1} wWater Fish Radon Plant Meat
Radio- AARAAAAARAARRARA ARAAAARARAAARAAR ARRRAARKAAAAAAAA ARAAAARAAKAAAAAAA AAARRAAAAKAKAAAR AR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RARAARA ARAABRARAA ARRAAR RAAAARAAR ARRAAR ARRRARAAR RARARA AAAAABAAA AKAAAA ARKARAAAA KRAAAA AAAKAAKAR RRAAAA AARAARARA ARAAAR
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+CO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.00CE+00 0.0000 0.0C0E+00 0.0000 0.00CE+00 0.0000 . 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.000C 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 §.0000 0.000E+08 0.0000 0.000E+00 C.0000
U-238  4.6B3E-01 0.8948 1.266E-03 0.0024 0.000E+00 0.0000 S.177E-02 0.0989 3.299E-04 0.0006 1.681E-03 0.0032 5.234E-01 1.0000
PREffff ffiififif fififf SIfRD0080% ff986f QED9€8600 fffff @f0f0868f fiefii Q0900687 (8600 TEP00D06f fH668f SfEfif€1i fiifii
Total  4.683E-01 0.8948 1.266E-03 0.0024 0.000E+00 0.0000 5.177E-02 0.0989 3.299E-04 0.0006 1.681E-03 0.0032 5.234E-01 1.0000
0*Sum of all water independent and dependent pathways.

Attachment 2 _____SheetNg. 15 0f 22

Originator: S, W, Ciark -

Chk'd By _M. W. Perrott

Calc. No.

0100H-CA-V0110

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

Rev. No

__Date 12/14:0¢
Date _12/1

0%
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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 19
Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Jotal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Plant Meat Milk Soil
Radio- KA AL AR A ARZ AAARARRARAAARARA AARRAAAKARAKARAR ARAAAAKARERARARA AAAARAAKAAAAAAAA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RARARAR AAARRRARA AARARA AAARAAAAA ARAAAA RAAAAAAAA AAARAR AAAARAARA ARAAAA AAARAAAAA AAKAAA ARAARAARA AARARA ARARAARAA ARAAAA
Co-60  0.000E+00 0.0000 0.0C0E+0C 0.0000 0.COOE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 G.0000 0.000E+00 0.0000
Cs-137 0.CODE+00 0.0000 ©0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 O©.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+CO0 0.0000 0.00CGE+0C 0.0000 0.000E+0C 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fEfffed fREfE6f0f f6fD80 QfOEf0008 SED88f fEO008080 Q60081 @ff@fidff 9081 fififfddf fiffi0 SPOE00€30 ffRE8% Fiief0f89 fifQi

Total  0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+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 = 1.000E+03 years
0 Water Dependent Pathways
e} Radon Plant Meat All Pathways*

Water Fish Milk

Radio- AARARAKAARAAAARA AARAKARARAARARAR RAAAAAARAAKAARAR AAAAARARAARAAAAA AARARAAAAARARAAA ARARAARAARARAAAA ARAAKARRAAAAAARAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARAKAR ARKARAAAA AAARRA AAAARAAAR ARAAAA AAARARAAR AAAAAR AARAAAARA RARAAR AAAAAARAA AARARA AAAARARAR RRRAKR ARAARAARA ARAKAR
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.00CE+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 G.000E+00 0.0000 O.0GCE+00 0.0000
U-238  B.468E-07 0.8937 3.4326-09 0,0036 0.000E+00 0.0000 9.362E-08 0.0988 6.201E-10 0.0007 3.019E-09 0.0032 9.475E-07 1.0000
Prffffd fifffifid effifi ffiifidfl PEEOLf SEORRL60 {0880 ROE8608% DEO08f fffffffif ififif fifRfP087 f9868F SE0E8800f PRRLfS
Total  B8.468E-07 0.8937 3.432E-09 0.0036 0.000E+00 0.0000 9.362E-08 0.0988 6.201E-10 0.0007 3.019E-09 0.0032 9.475E-07 1.0000
0*Sum of all water independent and dependent pathways.

g 2 Sheet No. 19 of 22
S OW Clark Date _12/14/09
A N Perrott Dale _12/14/09
S 2100H-CA-V0110 Rev.No. __ 1
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1RESRAD, Version 6.5
Summary : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days

ATTACHMENT 2

12/13/2010 09:43 Page 20

Fite : C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD
Dose/Source Ratios Summed Over Al! 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 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 2.700E+02 1.000E+03
ARRAARAARA ARAARARAAR ARAAARARA ARAARRRRA AAAAAAAAA RARRARAAA ARARARAAR RARARARAR RRAARRKAAA RRARARRAA AARAAARAA
Co-60 Co-60 1.000E+00 8.312E-01 5.286E-01 1.781E-01 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00

0Cs-137+D  Cs-137+D  1.000E+00 2.077E-01 1.469E-01 6.114E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 G.00CE+00
0Eu-152 Eu-152 7.2086-01 3.129E-01 2.420E-01 1.204E-01 0.000E+00 0.000E+0C 0.000E+00 0.0COE+00 (.000E+00
CEu-152 Eu-152 2.7926-01 1.212E-01 9.375€-02 4.663E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0COE+00
Eu-152 Gd-152 2.792E-01 7.175E-19 1.738E-18 2.175E-18 0.000E+CG0 0.000E+00 0.000£+00 0.000E+00 0.000E+00
Eu-152 aDSR(]) 1.212E-01 9.375E-02 4.663E-02 0.C00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0u-238 u-238 5.400E-05 1.599€-08 3.342E-10 1.255E-13 0.000E+00 0.000E+00 0.000E+00 1.064E-05 0.000E+00
QU-238+D U-238+D 9.999€-01 3.561E-03 7.512E-05 2.795E-08 0.000E+00 0.G00E+00 0.000E+00 2.077E-01 0.000E+00
U-238+D U-234 9.999E-01 6.294E-10 6.354E-10 2.859E-10 0.000E+00 0.000E+00 0.000E+00 3.071E-07 3.655E-07
U-238+D Th-230 9.999E-01 4.011E-15 1.306E-14 1.778E-14 0.000E+00 0.000E+00 0.000E+00 3.056E-13 4.387E-12
U-238+D Ra-226+D  9.999E-01 1.615E-16 1.272E-15 4.107E-15 0.000E+00 0.000E+00 0.000E+00 5.243E-10 2.152E-09
U-238+D Pb-2104D 9.999E-01 8.812E-20 1.335E-18 9.204E-18 0.000E+00 0.000E+00 0.000E+00 2.121E-09 8.271E-09
U-238+D aDSR( ) 3.561E-03 7.512E-05 2.824E-08 0.000E+00 0.000E+00 0.0Q0E+00 2.077E-01 3.760E-07
fOERESE00D SESSOQ0008 SO000080Y QHEQ00008 SO0 00€80 fEM000008 S04 404800 ded0ififd ffffaief ffafiiief feffugtit
The DSR includes contributions from associated (half-life 6 180 days) daughters.
0
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
ONuclide
(i) t= 0,000E+00  1.000E+00  3.000E+00  1.000E+071  3.000E+01  1.000E+02 2.700E+02  1.000E+03
ARARAAA AAARARRAA  AARAARRAR  AAARRARAA  ARAAARAAA  RAABARAAR  ARRARARAA  ARAARAKAR  RAAKAAAAA
Co-60 1.805E+01  2.838E+01  8.420E+01 *1.132E+15 *1.132E+15 *1.132E+15 *1.132E+15 *1.132E+15
Cs-137 7.223E+401  1.021E+02  2.453E+02 *8.704E+13 *B.704E+13 *8.704E+13 *8.704E+13 *B_.704E+13
Eu-152 3.456E+01  4.467E+01  8.982E+01 *1.765E+14 *1.765E+14 *1.765E+14 *1.765E+14 *1.765E+14
u-238 4.213E403  1.997E+05 *3.361E+05 *3.361E+05 *3.361E+05 *3.361E+05  7.222E+01 *3.361E+05
fiiffif RSO0 RIS S SR A R A T U S AR D S T S S A R 2 A S E I SR 4 SR RS S S S R A F S RO T S R SR R4 S S N 4 9 2 49 4 841
*At specific activity timit
Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuctide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
ONuclide Initial tmin DSR(i, tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
(i) (pCi/g) (years) (pCi/g) (pCi/9)
ARARAAA AAARARAAA ARAARAAAAAAARARA AAARAAAAA ARKABRARAR AARRARARA AAARAAARA
Co-60 2.700E-02 0.000E+00 8.312E-01 1.805E+01 8.312E-01 1.805E+01
Cs-137 1.230E+01 0.000E+00 2.077e-01 7.223€+01 2.077E-01 7.223£+01
Eu-152 1.540E-01 0.000E+00 4.341E-01 3.456E+01 4.341E-01 3.456E+01
U-238  2.520£+00 271.2 A 0.5 2.077e-01 7.222E+01 3.561E-03 4.213E+03
pififed fffffi88f fffefffififsffsd fififiind fipififid fffiifiif fifiiifit
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 2
1RESRAD, Version 6.5 T« Limit = 180 days 1271372010 09:43 Page 21
Summary : 100-H#-28:7 Pipeline Scale Shallow Zone Radionuctides
File : C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuctide and Branch Fraction Indicated
ONuctide Parent  THF(i) DOSE(j,t), mrem/yr
j i) t= 0.000E+00 1.000E+0C 3.000E+C0 1.000E+01 3.000E+01 1.000E+02 1
A ARRAAAR ARARRAARA ARARRAARA BRRARARRA RAAAAARAR ARAAAAAAA RARAKARAR ARAARRAAA A AR A
Co-60  1.000E+00 2.244E-02 1.427E-02 4.810E-03 0,000E+00 0.000E+00 0.000E+Q0C ©.000E+00 0.000E+00
Cs-137 1.000E+00 2.554€+00 1.807E+00 7.521E-01 0.000E+00 0.00CE+00 0.000E+C0 0.000E+00 0.000E+00
OEu-152 Eu-152 7.208E-01 4.B18E-02 3.727E-02 1.854E-02 0.000E+00 0.000E+00 0.0COE+00 0.000E+00 0.000E+00
Eu-152 Eu-152 2.792E-01 1.866E-02 1.444E-02 7.181E-03 0.000E+00 0.000E+00 0.0COE+00 0.00DE+00 O.000E+00
Eu-152 &DOSE(j) 6.685E-02 5.171E-02 2.572e-02 0.000E+00 0.000E+00 0.0GOE+00 0.000E+00 0.000E+00
06d-152 Eu-152 2.792E-01 1.105€6-19 2.677€-19 3.349E-19 0.000E+00 0.0C0E+00 0.000E+00 0.C00E+00 0.000E+00
0u-238 U-238 5.400E-05 4.029E-08 8.422E-10 3.162E-13 0.000E+00 0.000E+00 0.000E+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 0.000E+00 5.233E-01 0.000£+00
U-238  EDOSE( ) 8.973E-03 1.893E-04 7.045E-08 0.000E+00 0.000E+00 0.000E+00 5.234E-01 0.000E+00
0U-234 U-238 9.999E-01 1.586E-09 1.601E-09 7.204E-10 0.000E+00 0.000E+00 0.000E+00 7.740E-07 9.212E-07
0Th-230 U-238  9.999E-01 1.011E-14 3.291E-14 4.481E-14 0.000E+00 0.0C0E+00 0.000E+00 7.700E-13 1.106E-11
ORa-226 U-238 9.999E-01 4.069E-16 3.206E-15 1.035E-14 0.000E+00 0.000£+00 0.000E+00 1.321E-09 5.423E-09
0Pb-210 U-238 9.999E-01

2.221E-19 3.364E-18 2.319E-17 0.000E+00 0.0C0E+00 0.000E+00 5.344E-09 2.084E-08
TEETE0000 fO00iQ00d fQiifiiif fqiieffd eD000%06f fERERRE6f fEER9f0ff fEERQ0001
THF(i) is the thread fraction of the parent nuclide.
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1RESRAD,

Summary

File

ONucl ide

0Cs-137
Q0Eu-152
Eu-152
Eu-152
0cd-152
0u-238
u-238
y-238
0u-234
0Th-230
ORra-226

Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

ATTACHMENT 2

T« Limit = 180 days 12/13/2010 09:43 Page 22
100-H-28:7 Pipeline Scale Shallow Zone Radionuclides

: C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100- H-28-7_183-H_PIPELINE.RAD

Parent THF(i)
) t=
R RARARAAR RARAARRAA
Co-60  1.000E+00
Cs-137 1.000E+0Q
Eu-152 7.208E-01
Eu-152  2.792E-01
85(j):
Eu-152 2.792E-01
U-238  5.400E-05
U-238  9.999E-01
as(j):
U-238  9.999£-01
U-238  9.999E-01
U-238  9.999e-01
u-238  9.999-01

Individual Nuciide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
S(j,t), pCi/g
+00 1.000E+01 3

1.000e+03

00 3

00E+02 2.

1

A A& ARA ARARRARAR A A ARAR AR} A ARKARARAR
2.700E-02 2.023E-02 1.136E-02 1.509E-03 4.713E-06 B.024E-15 4.059E-36 0.000E+00
1.230E+01 1.027E+01 7.167E+00 2.032E+00 5.547E-02 1.B64E-07 9.497E-21 0.000E+00
1.110E-01 1.013E-01 8.441E-02 4.454E-02 7.173E-03 1.202E-05 2.182E-12 2.464E-41
4.300E-02 3.924E-02 3.269E-02 1.725E-02 2.779E-03 4.657€-06 8.452E-13 9.544E-42
1.540E-01 1.406E-01 1.171E-01 6.180E-02 9.952E-03 1.668E-05 3.027E-12 3.419E-41
0.000E+00 2.625E-16 7.134E-16 1.714E-15 2.317€-15 1.300E-15 2.571E-16 2.439E-19
1.361E-04 3.336E-06 2.004E-09 1.066E-20 0.000E+00 0.000£+00 0.0008+00 0.000£+00
2.520E+00 6.177€-02 3.711€-05 1.974E-16 0.000€+00 0.000E+0C 0.000E+00 0.000E+00
2.520E+00 6.177E-02 3.712E-05 1.974E-16 0.000E+00 0.000E+0C 0.000E+00 O,000&+00
0.000E+00 1.670E-06 1.256E-06 4.187E-07 1.814E-08 3.072E-13 7.946E-25 0.000£+00
0.000e+00 1.199E-11 3.843E-11 B.640E-11 1.091E-10 1.090E-10 1.065E-10 9.613E-11
0.000E+00 2.098E-15 2.212E-14 1.564E-13 3.814E-13 4.200E-13 4.101E-13 3.703E-13
0

.000E+00 1.837€-17 6.260E-16 1.474E-14 B.517E-14 1.192E-13 1.164E-13 1.051E-13
PTEERERR0E TERO0080 PERQOS000 SOO0E800E SACR0000 SOERR0000 fRMeifedif SH0800004

THF(i) is the thread fraction of the parent nuclide.

ORESCALC.EXE execution time
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1RESRAD, Version 6.5
Intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
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Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days

ATTACHMENT 3

12/13/2010 09:43 Page

¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183~H_PI1PEL INE.RAD

Cancer Risk Slope Factors Summary Table
Risk Library: HEAST 2001 Morbidity

rameter

H
3

* Ground external radiation slope factors, 1/yr per (pCi/g): *

Co-60
Cs-137+D
Eu-152
6d-152
Pb-210+D
Ra-226+D
Th-230
U-234
U-238
U-238+b

Inhalation, slope factors, 1/(pCi):

Co-60
Cs-137+D
Eu-152
Gd- 152
Pb-2104D
Ra-226+D
Th-230
U-234
U-238
U-238+D

Food ingestion, slope factors, 1/(pCi):

Co-60
Cs-1374D
Eu-152
Gd-152
Pb-210+D
Ra-226+D
Th-230
U-234
u-238
U-238+D

Water ingestion, slope factors, 1/(pCi):

Co-60
Cs-137+D
Eu-152
6d-152
Pb-2106+D
Ra-226+D
Th-230
u-234
u-238
U-238+D

Soil ingestion, slope factors,

Co-60

17(pCi}:

3

D P

Current
vValue

1.24E-05
2.55E-06
5.30E-06
0.00E+00
4.21E-09
8.49E-06
8.19E-10
2.52E-10
4.99E-11
1.14€-07

3.58E-11
1.19E-11
9.10E-11
9.10E-09
1.39e-08
1.16E-08
2.85€-08
1.14E-08
9.32E-09
9.35E-09

2.23E-11
3.74E-11
8.70E-12
3.85e-11
3.44E-09
5.15e-10
1.19e-10
9.55e-11
8.66E-11
1.21-10

1.57-11
3.04E-11
6.07E-12
2.97E-11
1.27€-09
3.86E-10
9.10E-11
7.07e-11
6.40E-11
8.71E-11

4.03E-11

2

3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
H
3

3

3

A

3
1.24E-05 * SLPF( 1,1
5.326-10 3 SLPF( 2,1)
5.30E-06 * SLPF( 3,1)
0.00E+00 * SLPF( 5,1)
1.41E-09 * SLPF( 6,1)
2.29E-08 * SLPF( 7,1)
8.19E-10 3 SLPF( 8,1)
2.52E-10 * SLPF( 9,1)
4.99E-11 * SLPF( 10,1)
4.99€-11 7 SLPF( 11,1)

3

3
3.586-11  SLPF( 1,2)
1.19E-11 ? SLPF( 2,2)
9.10E-11 * SLPF( 3,2)
9.10E-09 * SLPF( 5,2)
2.77E-09 3 SLPF( 6,2)
1.15e-08 3 SLPF( 7,2)
2.85E-08 * SLPF( 8,2)
1.14E-08 3 SLPF( 9,2)
9.326-09  SLPF( 10,2)
9.32E-09 * SLPF( 11,2)

3

3
2.23E-11 ¥ SLPF( 1,3)
3.74E-11 * SLPF( 2,3)
8.70E-12 3 SLPF( 3,3
3.85E-11 3 SLPF( 5,3)
1.18E-09 * SLPF( 6,3)
5.14E-10 3 SLPF( 7,3)
1.19e-10 * SLPF¢ 8,3)
9.556-11 3 SLPF( 9,3
8.66E-11 * SLPF( 10,3)
8.66E-11 ° SLPF( 11,3)

3

3
1.57E-11 3 SLPF( 1,4)
3.04E-11 ! SLPF( 2,4)
6.07E-12 3 SLPF( 3,4)
2.97E-11 * SLPF( 5,4)
8.81E-10 * SLPF( 6,4)
3.856-10 * SLPF( 7,4)
9.10e-11 * SLPF{ 8,4)
7.07E-11 % SLPF( 9,4)
6.40E-11 3 SLPF( 10,4)
6.40E-11 ¥ SLPF( 11,4)

3

3
4.03e-11 * SLPF( 1,5)
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Attachment to Waste Site Reclassification Form 2009-030 Draft A

ATTACHMENT 3

1RESRAD, Version 6.5 T« Limit = 180 days 1271372010 09:43 Page 3
Intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
Fite H C:\RESRAD_FAMILY\RESRAD\b.S\USERFlLES\100-H-28~7_183-ﬂ_PIPELINE.RAD

Cancer Risk Slope Factors Summary Table (continued)
Risk Library: HEAST 2001 Morbidity

0 3 3 Current >  Base * Parameter
Menu Parameter 3 Case* °* Name
MMAAAAAAAAAAA“HMAAMMAARRMNAMM!MAMMAMMAAHAAAAAAAMUAKMKKMR“AAUAAAAAMMAMAAAAAAAAAAAA
sf-3 Cs-137+D 4.336-11 4.33E-11 3 SLPF( 2,5)
Sf-3 ° Eu-152 ' 1.626-11 % 1.62E-11 3 SLPF( 3,5)
sf-3 3 Gd-152 * 6.29E-11 ' 6.29E-11 3 SLPF( 5,5)
Sf-3 3 Pb-210+D P 2.66E-09 ' 1.84E-09 1 SLPF( 6,5)
Sf-3  Ra-226+D ' 7.306-10 * 7.29E-10 * SLPF( 7,5
Sf-3 % Th-230 * 2.02E-10 * 2.02E-10 °* SLPF( 8,5)
sf-3 % U-234 > 1.58E-10 * 1,58E-10 3 SLPF( 9,5)
sf-3 * u-238 ' 1.43E-10 * 1,43E-10 % SLPF( 10,5)
Sf-3 3 U-238+D ' 2.10E-10 * 1.43E-10 3 SLPF( 11,5)
] 3 3 3
Sf-Rn ! Radon Inhalation slope factors, 1/(pCi): 3 3 3
Sf-Rn } Rn-222 3 1.80E-12 * 1.80E-12 * SLPFRN(1,1)
Sf-Rn * Po-218 * 3.70E-12 * 3.70E-12 * SLPFRN(1,2)
Sf-Rn 3 Pb-214 3 6.20E-12 % 6.20E-12 * SLPFRN(1,3)
Sf-Rn * Bi-214 * 1.50e-11 ¥ 1.50E-11 > SLPFRN(1,4)
3 3 3 3
Sf-Rn * Radon K factors, (mrem/WLM): 3 : i
Sf-Rn 3 Rn-222 Indoor P 7.60E+02 * 7.60E+02 3 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.

Attachment .3 SheetNo lof28
Originator: S. W. Clark _ Date  12/14:09
Chk'd By _M. W. Perrott Date 09
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1RESRAD,
Intrisk
File

ONuclide
(i)

ARARRAA
At-218
Ba-137m
Bi-210
Bi-214
Co-60
Cs-137
Eu-152
Gd-152
Pa-234
Pa-234m
Pb-210
Pb-214
Po-210
Po-214
Po-218
Ra-226
Rn-222
Th-230
Th-234
TL-210

ITIIit

* - Units are 1/yr per (pCi/g) at infinite depth and area.

Attachment to Waste Site Reclassification Form 2009-030

ATTACHMENT 3

Version 6.5 T« Limit = 180 days 12/13/2010 09:43 Page 4
: 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
+ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Risk Slope and Environmental Transport Factors for the Ground Pathway
ETFG(i,t) At Time in Years (dimensionless)
t= 0.000E+00 1.000E+00 3.00DE+00 1.000E+01 3.000E+01 1.000E+02 2.700E+02
ARRRARARA  AAARARAAR ARRRAAAAA AAARAKARA AARARAAAA AARAAAAAA AAAARAAAA AARERAKKA
3.570E-09 2.667E-01 2.407€-01 1.666E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2.690E-06 7.083g-02 6.71156-02 3.896E-02 0.000E+00 0.000E+0C 0.000E+00 0.000E+00
2.760E-09  1.110E-01 9.737e-02 6.408E-02 0.000E+00 0.000E+00 0.000E+00 0.000€+00
7.480E-06 6.312E-02 5.449€-02 3.473E-02 0.000E+00 0.000E+00 000E+00 0.000E+00
1.240E-05  6.29BE-02 5.442E-02 3.483E-02 0.000E+00 0.000E+00 0.000£+00 0.00CE+00
5.320E-10  1.309E-01 1.157E-01 7.685E-02 000E+00 0.000E+00 000E+00 0.000E+00
5.300E-06 6.945€-02 6.000E-02 3.830E-02 000E+00 0.000E+00 000E+00 0.000E+00
0.000E+00  0.000E+00 0.000F+00 0.000E+00 O0CE+00 0.000E+00 0.000E+00 0.000E+00
8.710E-06  7.034E-02 6.073E-02 3.865E-02 000E+00 0.000E+00 0.000E+00 0.000E+00
6.870E-08  7.302E-02 6.328E-02 4.071E-02 000E+00 0.000E+00 0.000E+00 0.000E+00
1.410E-09  3.301E-01 3.016E-01 2.221E-01 000E+00 0.000E+00 0.0C0E+0C 0.000E+00
9.820E-07 8.127E-02 7.D08E-02 4.4258-02 000E+00 0.00DE+00 0.000E+00 0.0COE+00
3.950E-11 6.B65E-02 5.932E-02 3.794E-02 000E+00 0.000E+00 0©.000E+00 0.000E+00
3.B60E-10 6.982E-02 6.023E-02 3.823E-02 0.0C0E+00 0.000E+0C 0.000E+00 0.000E+00
4.260E-11  6.939E-02 5.990E-02 3.818E-02 0.000E+00 0.000F+00 0.00CE+00 0.000E+00
2.2906-08 8.900E-02 7.653E-02 4.747E-02 O.000E+00 0.C00E+00 0.000E+00 G.00OE+00
1.740E-09  7.3B8E-02 6.374E-02 4.051E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8.190E-10  1.603E-01 1.454E-01 1.046E-01 0.000E+00 0.O000E+00 O.C0OE+00 0.000E+00
1.630E-08  1.453E-01 1.272E-01 8.076E-02 0.D00E+00 0.000E+00 0.0C0E+0C 0.000E+00
0.000E+00  6.800E-01 6.800E-01 6.BOOE-01 6.800E-01 6.800E-01 6.800E-01 6.800E-01
2.520E-10  2.421E-01 2.297E-01 1.946E-01 0.000E+00 0.000E+00 000E+00 0.000E+D0
4.990E-11  4.937E-01 4.809E-01 4.409E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00
frififiis  fffffifff fTER808€6F SfRf8€608f SfEf8068f fRef88ief fOf0090800 fER1906{f

Slope(i)*

Coocoocooo

CO0C000ODO0DODO0OO0OOODOO0OOOO

1.000E+03
ARRRAKKAR
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0. 000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000£+00
€.000E+00
0.000£+00
0.000E+00
6.800E-01
0.000E+00
0.000E+00
iiiiifii

Multiplication by ETFG(i,t) converts to site conditions.
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Attachment to Waste Site Reclassification Form 2009-030
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180 days

ATTACHMENT 3

1271372010 09:43 Page

5

Draft A

Total
Ingestion*
ARRARRARRA

1.042E+00
2.987e+02
5.555e-01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
9.066E+00

intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
Fite ¢ C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 0.000E+00 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio-  ARARAAAARAARARAAAARAAAARAAAARAAAARAAAAAAAAARAAAAARAAAR ARAAARAAARAAAARAAAAAAAARAAARAAAAAARAAARAARAARARAKARAAA
Nuctide Inhalation Plant Meat Miltk Soil Water Fish Plant Meat Milk
KARAARA  AKAAKKARAA AAABAARAAR ARARRAARAA KARKARARAA ARAARARARA ARAARAAAAA ARARAAARAR AAARAAKAAR AARBARARRA AAAAAAARAR
Co-60 3.816E-05 8.58BE-01 9.378E-02 2.2B4E-02 6.675E-02 0.000E+00 0.00CE+00 *0.000E+00 0.000E+00 0.00DE+0D
Cs-137 1.739E-02 1.956E+02 4.343E+01 2.925E+01 3.041E+01 0.000£+00 0.000E+00 0.000E+00 0,000E+00 0.000E+00
Eu-152 2.177e-04 1.533e-01 2.010E-02 1.381E-03 3.807E-01 0.000E+00 0.000E+00 0.000E+00 (.000E+00 0.000E+00
6d-152 0.000E+00 C.000E+00 O0.000E+00 0.000E+00 OC.000E+00 0.000E+00 0.00CE+00 0.0C0E+00 0.000E+00 0.000E+00
Pb-210 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Ra-226 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 O.00QE+00 0Q.000E+00 0.0006+00 0.000E+00 0.00CE+00 0.000E+00
Th-230 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-234 0 OOUE+00 O.DOOE+00 0 000E~00 0 0005400 0.0DOE#OO 0 ODCE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
u-238 OE+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 0.,000E+00
tffat Ii!illitti !lliiiliil liiliiiili iIiiliIi!l 1iifii!ifl fEERE 080D fRR000008 ffdfaifiad f9fFfaf9f fH00800000 POO000004

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

and water-dependent water,

Radon

fish, plant,

meat, milk pathways

Amount of Intake Quantities QINT9(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 0.000E+00 years
Radionuclides

ARARAARAKARRAAAA

Pathway Rn-

RAARARRAAAA
Water-ind.
Water-dep.

12833808881

Total

Water-ind. ==

0

0

Radio-
Nuct ide
ARRAAAA
Co-60
Cs-137
Eu-152
6d-152
Pb-210
Ra-226
Th-230
u-234

222

Po-218

ARRARAAAR

Pb-214

Bi-214

Rn-220

216

Pb-212

Bi-212

RARAARARAKKARARARRRARARARRARARARARAARARARARARAAARARAARARA
Po-
ARARARARAR ARAARAARAR ARAARAAAAA AARAARAAAA AARARARARA AAAAAAAKAR ABRARAARARA AAARAKARAR
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.Q00E+00 0.000E+00 0.000E+00 O0.00CE+00
0.000E+00 0.000E+00 0.00CE+00 0.0C0E+00 ©.000E+00 0.0COE+00 0.000E+00 0.000E+00
POORRRfed DO080dndid PO0QR00000 POEORORE0D SORQR000E SOO0R00000 SR400000 00 FEAR008001

0.000E+00 0.0COE+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.CO0E+00

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

Ground

ARRARAAAA
risk
AAARAAAAA
4.181E-08
5.196E-06
1.576E-07
0.000E+00
2.419€-24
3.987E-20
1.657€-20
2.508E-16
2.967E-08

AARAAAR
fract.
RARARA
0.0077
0.9528
0.0289
0.0000
0.0000
0.0000
0.0000
0.0000
0.0054

ITITIII
Total

TTIITIIIt
5.425E-06

I
0.9948

Water-independent

Water-dep.

== Water-dependent

and Fraction of Total Risk at t= O.000E+00 years
water Independent Pathways (Inhalation excludes radon)

Inhalation
ARRARARAARARAAAA

risk
ARARARAAA
2.656E-15
4.7428-13
5.356E-14
2.264E-26
4.8186-26
1.124E-24
3.829€-21
3.684E-17
4.163E-11
Priifiiit
4.216E-11

fract.
AARAAA
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
fiiiti
0.0000

Plant Meat

AARARAARARAAAARA ARAAAARARRRARAAA

risk  fract. risk  fract.
AARAAAARA AARAAA ARAARARAA AAAAAA
3.750E-11 0.0000 4.173E-12 0.0000
1.693E-08 0.0031 3.830E-09 0.0007
3.637E-12 0.0000 4.793E-13 0.0000
6.846E-26 0.0000 9.055£-27 0.0000
3.746E-23 0.0000 5.81BE-25 0.0000
5.611E-22 0.0000 4.120E-24 0.0000
4.635E-21 0.0000 7.528E-23 0.0000
2.217€-16 0.0000 5.005E-18 0.0000
3.782E-10 0.0001 8.428E-12 0.0000
fiffiissf fiifif fffiffiif ififfi
1.735£-08 0.0032 3.843E-09 0.0007

Milk Soil
AAKARRAAARRAAARA ARARAARARRRRAARA
risk fract. risk fract.
AARRARARA AARAAA ARARAARAA AAAARA
1.005E-12 0.0000 5.230E-12 0.0000
2.542€-09 0.0005 3.018E-09 0.0006
3.255E-14 0.0000 1.668E-11 0.0000
2.441E-28 0.0000 2.73BE-25 0.0000
5.494E-25 0.0000 1.615E-23 0.0000
1.046E-23 0.0000 1.242E-22 0.0000
1.062E-23 0.0000 4.747€-20 0.0000
2.360E-17 0.0000 8.929€-16 0.0000
4.089E-11 0.0000 1.636E-09 0.0003
fRffiifeg fiiiif fifiififf fiifft
2.584E-09 0.0005 &.676E-09 0.0009
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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 6
Intrisk : 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
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways {(p)
and Fraction of Total Risk at t= 0.000E+00 vears
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio- AARARARARRAAAAAA AAAARARAARAAAAAR ARAAAAAAARAAAAAR AAARAARAAAARARAA ARARARRRAAARARRA ARAKAARARRARARAR
Nucl ide risk fract. risk  fract. risk  fract. risk  fract. risk fract. risk fract
ARAARAR AARARARAAR AAARAR AAAAAARAA ARAARA ARAAAARAR ARAARA AARARAARAA AAARAA AARARAARR ARAAAR ARARAAAAA ARAAAA
Co-60 0.000E+00 0.0000 0.000E+0G0 0.0000 0.0COE+GC 0.0000 O0.000£+00 0.0000 0.000E+00 0.0000 4.186E-08 0.0077
Cs-137 0.000E+00 0.0000 0.000E+00 0.00060 0.00C0E+C0 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 5.223E-06 0.9576
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.574E-07 0.0289
6d-152 0.000E+00 0.0000 0.000E+C0 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 3.742E-25 0.0000
Pb-210 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.720E-23 0.0000
Ra-226 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.00DE+00 0.0000 4.057E-20 0.0000
Th-230 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 7.258E-20 0.0000
U-234  0.000E+00 0.0000 O.00CE+0C 0.0000 O.00DE+00 0.000C O.000E+00 0.0000 0.000E+00 0.0000 1.431E-15 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 6.0000 3.177E-08 0.0058
fRfRies iftiffided ff906f8 fEOD88888 fO6008 SQf9iidif ff8f00 fdfiffdiid ffif6f fffffffif ffifif fffffifif £Rf0ff
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 O.000E+C0 0.0000 0.000E+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 CNRS%(irn,i,t) and CNRSOW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 0.000E+00 years
0 Radionuclides
Radon AAAAAAAAAAAAAAAAAAAAAAA&AAAAAAAAMAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
20 Bi-212

AR

LARA A A A RARAARARAA

Water-ind. 0.000£+00 0.000E+00 0.000E+00 O. 000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Water-dep. 0.000E+00 0.000E+00 O.000E+00 O0.000E+00 0.000E+00 O0.Q000E+00 O0.000E+00 0.000E+00

fREETLaRse SROS0000 SOQOQRO00D SOR0E00000 PO0000 0000 A0 00000 FRaE000840 (900800000 Tifdiqi04

Total 0.000E+00 0.000E+00 0.CO0CE+00 0.000E+00 0.000E+00 ©.000E+00 0.000E+0C 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= 0.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AARARAARARAAAAAR ARARAARAARARAAAA ARAAAARARARAARAA AAARAAAAAAAARAAA AAARAAAARAARAAAA ARAAAAAAAAAAAAAA ARAAARARRRARAAAA
Nucl ide risk  fract. risk  fract. risk  fract. risk fract. risk  fract. risk  fract. risk  fract.
ARRAAAA AAAARAAAA AARAAA AAAARARRA AAAAAA ARAAAARAA AAARAA AARARAAAAA ARAAAA KAARRAAAR ARARAA AAAAAARAA ARARAR ARAAAAAAA A AA
Co-60 4.181E-08 0.0077 2.656E-15 0.0000 0.00CE+00 0.0000 3.750E-11 0.0000 4.173E-12 0.0000 1.005E-12 0.0000 5.230E-12 0.0000
Cs-137 5.196E-06 0.9528 4.742E-13 0.0000 0.000E+00 0.0000 1.493E-08 0.0031 3.830E-09 0.0007 2.542E-09 0.0005 3.018E-09 0.0006
Eu-152 . 1.576E-07 0.0289 5.356E-14 0.0000 0.000£+00 0.0000 3.637£-12 0.0000 4.793£-13 0.0000 3.255£-14 0.0000 1.668E-11 0.0000
U-238 2.947E-08 0.0054 4.163E-11 0.0000 0©.000E+00 0.0000 3.782E-10 0.0001 8.428-12 0.0000 4.089£-11 0.0000 1.636E-09 0.0003
PRifEff ffffif0id fiiif% QPfRR0000 fdi0@i0 ffpiiiffi ff0iif fifdededf fRE007 YfRffefdii ififid fiffiffii fiefif fifidtiie fiiffi
Total  5.425E-06 0.9948 4.216E-11 0.0000 0.000e+00 0.0000 1.7356-08 0.0032 3.843E-09 0.0007 2.584E-09 0.0005 4.676E-09 0.0009

Attachment i _ Sheet No. 6 of 28
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Intrisk : 100-H-28:7 Pipeline Scale Shallow 2one Radionuclides

File

Total Excess Cancer Risk CNRS(i,p,t)*** for

Water

ARRARARAARARRAKA

risk  fract.
RARARRA ARAARARAA ARAAAR
Co-60  0.000E+00 0.0000
Cs-137 0.000e+00 0.0000
Eu-152 0.000E+DC 0.0000
U-238  0.000E+00 0.0000
frifees fREfiffif ftifif
Total  0.000E+00 0.0000

Radio-
Nucl ide

*FECNRSICT,p,t) includes

: C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

and Fraction of Total Risk at t= 0.000E+00 years

Fish

AAARARARRARARAARA

risk fract.
RARARARAR ARAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fEEfsffs £1L08L
0.000E+00 0.0000

contribution from

Water Dependent Pathways

Radon Plant
KARARKARARARAARA ARAARAAAARAAAARA
risk fract. risk fract.

ARRARARAR AARAKA
0.000E+00 0.0000
0.000E+0C ©.0000
0.000E+00 0.0000 0.000€E+00 0.0000
0.000E+00 0.0000 0,00QE+00 0.0000

1880081
0.000E+00 0.0000 ©0.000E+00 0.0000

RARRARARA AAAARA
0.000E+00 0.0000
0.000E+00 C.0000

decay daughter radionuclides

Meat

AARARARRARRRAAAA

risk fract.
AARRRRARR AARAAR
0.000£+00 0.0000
0.000£+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000

risk

friffiffs ff088f ffEfffiff
0.000E+00 0.0000 ©.000E+00
Attachment 3

Originator: §. W. Clark

Mitk
ARARARAARARRARAR

fract.

ARAARAAAR ERAARA
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000

388831
0.0000

Chk'd By _M. W. Perrott

Calc. No

0100H-CA-V0110

Initially Existent Radionuclides (i) and Pathways (p)

Y

ITIIirin

risk
RRRAAAARBA ARRARA
4.186E-08 0.0077
5.223€-06 0.9576
1.576E-07 £.0289
3.177e-08 0.0058

Draft A

A
fract.

IT1IH

5.454E-06 1.0000
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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 8
Intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File + C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000£+00 years
Water Independent Pathways (lnhalation w/o radon) Water Dependent Pathways
Radio-  AAARARAAARARAAARARARARAARARAAARAARRARARAKAARARRAAAARAA ARARAARAAARAAARAAKARRAAAKAAKRARKKAAKARAKAAARAKAKKAKKAAR  Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
ARRAAKA ARAKARAAEA AARARARARA AAAAAAAAAA AARAAAAAAA RARAARAAAA AAAAAKAKAA AARARAARAR ARAAARAKAR ARAAAAABAR AAAKARAAAA AAAAAAKAAA
Co-60 2.410E-05 5.493E-01 6.200E-02 1.480E-02 4.215E-02 0.CO0E+D0 O.000E+00 O0.000E+00 0.000E+00 ©.000E+00 6.682E-01
Cs-137 1.223E-02 1.394E+02 3.178E+01 2.098E+01 2.140E+01 0.000E+00 0.000E+00 0.000E+00 ©.000E+00 0.000E+00 2.136E+02
Eu-152 1.674E-04 1.189E-01 1.567E-02 1.064E-03 2.928E-01 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 4 .284E-D1
6d-152 3.126E-19 2.217E-16 2.920E-17 7.976E-19 5.467E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.984E-16
Pb-210 2.188E-20 8.442E-17 1.196E-18 1.113E-18 3.826E-17 0.000£+00 0.000£+00 0.000E+00 0.000E+00 0.000E+00 1.250E-16
Ra-226 2.498E-18 2.593E-14 1.626E-16 4.680E-16 4.369E-15 0.000£+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.093E-14
Th-~230 1.428E-14 4 .347E-12 7.60BE-14 1.258E-14 2.498E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 2.942E-11
U-234 1.989E 09 1.419E 06 3.191E-08 1.519E-07 3.478E-06 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 5.081E-06
u-238 7.356E-05 007E-02 1.477E-03 5.818E-03 1.287E-01 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.960E-01
tEffdff fiifdfiiif xmmm CIOERREadd SORRS0000d fERE00060D faf0808600 SR00000000 TREE000000 SRRD006000 SEOR00006f FHEE0460481
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
Amount of Intake Quantities QINT?(irn,i,t) and QINTOW(irn,i,t) for inhalation of
Radon and its Decay Products as pCi/yr at t= 1.0D0E+00 years
1] Radionuclides
Radon RRARARARAARARAKRARARRARRARRRRAKAAAARRRARRARRAAARAAARARRARKARKARAARAARARAARAARARARRARARR
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
ARKRARARRAR AARRAAARAAR ARARRARARA AAARARAAAR AAKARAKAAR ARKAARAAAA AAAKAARARA ARAAAARAAAA AARARARRAA
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.0COE+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 O0.000E+30 0O.000E+00 0.000E+00 O.0C0E+00 0.000E+00 0.000E+00 0.000E+00
PIORRRREEds QR0 eiiidnd S00400080 S0R000000 SR8 00800 SR80 00008 SOO0000000 FO00800d001 Tefditiifi
Total 0.000E+00 0.0C0E+00 0.000E+00 0.00CE+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water- independent Water-dep. == Water-dependent
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuctides (i) and Pathways (p)
and Fraction of Total Risk at t= 1,000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
o] Ground Inhalation Plant Meat Milk Soil
Radio- ARKAAAAAAAAAAAAAA ARARAAAAAKAARARAR RAAAARARARARAARA AAARAARAAARAARAA AARAARAARAAAARAR AAAAAKAARAAAAAKA
Nuclide risk fract. isk f risk  fract. risk fract. risk  fract. risk  fract.
ARAAAAA RRARAAAAA AAAAAA AAA AARAAA ARAARARAR ARKAAA AAKARAAAR AARAAA AAAARAAAA AAAKAA AARAARRAR AAABAA
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 2.984E-12 0.0000
Cs-137 3.2576-06 0.9569 2.928E-13 0.0000 1.055€-08 0.0031 2.435E-09 0.0007 1.592E-0%9 0.0005 1.864E-09 0.0005
Eu-152 1.052e-07 0.0309 3.522E-14 0.0000 2.409E-12 0.0000 3.190E-13 0.0000 2.144E-164 0.0000 1.096E-11 0.0000
Gd-152 0.000E+00 0.0000 2.038E-26 0.0000 6.198E-26 0.0000 8.229E-27 0.0000 2.200£-28 0.0000 2.464E-25 0.0000
Pb-210 3.174E-24 0.0000 5,774E-26 0.0000 4.453E-23 0.0000 6.993E-25 0.0000 6.5586-25 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 3.337g-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  2.975€-16 0.0000 4.771E-17 0.0000 2.871E-16 0.0000 6.480£-18 0.0000 3.057E-17 0.0000 1.157E-15 0.0000
U-238  6.316E-10 0.0002 8.598E-13 0.0000 9.056E-12 0.0000 2.226E-13 0.0000 8.772E-13 0.0000 3.378£-1%1 0.0000
VITTiEG fifiiftet giviei fi000080f 90081 Dfffifff f668ff POD080000 fiifii ff0ef069f fif0tf Siffe68i% ffffif
Total 3.387e-06 0.9951 1.189E-12 0.0000 1.059E-08 0.0031 2.438E-09 0.0007 1.594E-09 0.0005 .1.911E-09 G.0006
Attachment 3 Sheet No. 8 of 28
Onginatsye S W. Clark Date 12/14/09
Che'd By M. W. Perrott Date _12/14/09
Calc No 0100H-CA-V0110 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 : 100-4-28:7 Pipeline Scale Shallow Zone Radionuclides

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-K-28-7_183-~H_PIPELINE.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
) Water Dependent Pathways
Vater Fish Plant Meat Milk ALl Pathways**
Radio- ARRAAAARAARARAAA ARAARAARAAAARARAR AAAARARAAAAAAAAA ARARAARAARAAARAA AAAARRAAAAAAAARA KARAAAAAARARAARAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk  fract. risk fract.

ARARARR RARARAARA AARARA ARRAAAAAA ARAARR AARKARAAA ARARAA ARARARAAR AKARRA ARARARAAR AARRAA KARARRRAA AAAKAR

Co-60 0.000E+00 0.0000 O©.000E+0C 0.000C 0.000£+00 0.0000 0.000E+00 0.0000 G.000E+00 0.0000 2.431E-08 0.0071
Cs-137 0.000£+00 0.0000 ©.000E+0C 0.000C 0Q.000E+00 0.0000 0Q.000E+00 0.0000 0.000E+00 0.0000 3.274E-06 0.9618
Eu-152 0.0Q00E+00 0.0000 0.000E+00 0.0000 0©.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.052E-07 0.0309
Gd-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£E+00 0.0000 3.372E-25 0.0000
Pb-210 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 6.847£-23 0.0000
Ra-226 0.000E+00 0.0000 (.00QE+00 0.0000 0.000E+00 0.000¢ 0.000E+00 0.0000 0Q.000E+00 0.0000 3.947E-20 0.0000
Th-230 0.000E+0C 0.0000 0.000E+00 0.0000 0.00Q0E+00 0.000C O©.000E+00 0.0000 0.000E+00 0.0000 6.447€-20 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 1.826E-15 0.0000
U-238  0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0Q0E+00 0.0000 0.000E+00 0.0000 6.764E-10 0.0002

CTTEEf (EfRPE0Dt £80000 ERETR0R80 08004 GERRE06% (80001 GRfififf 10iii Gi0f0iff ffiiif Pf(P0684f 1E0%51
Total  0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.404E-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 CNRS9W(irn,i,t) for Inhalation of t
Radon and its Decay Products at t= 1.000E+00 years
0 Radionuclides
Radon RARARRARAARARARRAARAARAARAARAAKARARAAAAAAARAARARARAARAAKARARAARAARAAAAARRAARARARAARAAAR
Pathway Rn-222 8 i-214 -220 216 Pb-212

ARBAARRKAAR ARARAAARAA Al RARAA ARAARRARAR A
Water-ind. 0.000E+00 0.000E+0C 0.000£+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+Q0 0.000E+00 0.000E+00 0.000E+00 0.000E+00
fEfEEnefed PRS00 0000 SOERM00080 DRS00 000 SEEOO0000 SROO00R000 HOOROOO00T TRQdfd0000 fQniffifit
Total 0.000e+00 0.000E+00 0.000E+00 0.000E+00 0.0Q0E+00 0.000E+00 0.000E+0C 0.000E+CO

water-ind. == Water-independent Water-dep. == 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= 1.000E+00 years

[] Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- ARAAAARAAKARRAAAR ARAAAAAAAARAARAA AAARAARARAARAAAA AAAARARRARAARAAA ARAAAARAAARAAAAA ARARAAAAARARARAR ARAAAARAAAAAAAAA
Nuclide risk fract. risk fract. risk fract. risk fract. risk  fract. risk  fract. risk  fract.

ARRAARA AARARAARA ARAAAA ARAAAARAR AAARAA AAARAARAA ARAAAA AAAAARAAA AARAAR ARAARARAA AAAAAA ARAARARAA AAAAAA AAAAAAAAA ARARAA
Co-60 2.428E-08 0.0071 1.516E-15 0.0000 0.000E+Q0 0.0000 2.162E-11 0.0000 2.470£-12 0.0000 S5.856E-13 0.0000 2.984E-12 0.0000
Cs-137 3.257€-06 0.9569 2.928£-13 0.0000 0.000E+00 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 O.000E+00 0.0000 2.409€-12 0.0000 3.190E-13 0.0000 2.144E-14 0.0000 1.096E-11 0.0000
U-238 6.316E-10 0.0002 8.599E-13 0.0000 0.000E+00 0.0000 9.056E-12 0.0000 2.227E-13 0.0000 8.772E-13 0.0000 3.378E-11 0.0000
fiffffs fififiifi (94600 ffitiendif f0fif1 QDPEE0080 DRE00%1 PORE0060 fOEE00 QOERER080 PO6008 DEPO0008€ fD0881 RESRE0D0F f18if

Total 3.3876-06 0.9951 1.189E-12 0.0000 0.000E+00 0.0000 1.059€-08 0.0031 2.438E-09 0.0007 1.594E-09 0.0005 1.911E-09 0.0006

Altachment 3. _Sheet No. 9 of 28
Originator: S, W Clars Date _12/14/09
Chk'd By .M. W, Perroitt. Date _12/14/09

Cale No _ +100t-CA-V0110 Rev. No. _ 1
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RESRAD, Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

T« Limit

180 days

ATTACHMENT 3

12/13/2010 09:43 Page 10

Intrisk : 100-K4-28:7 Pipeline Scale Shallow Zone Radionuclides

File

Total Excess Cancer Risk CNRS(i,p,t)*** for

Radio- A

Nuclide fract.

risk
KARARAR ARAAAARAR AARRAA

Co-60  0.000E+00 ©.0000
Cs-137 0.000E+00 £.0000
Eu-152 0.000E+00 0.0000
U-238  0.000E+00 0.0000

Total  0.000E+00 0.0000

***CNRSI(i,p,t) includes

1 C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Initially Existent Radionuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 1.000E+00 years

RA
fract.
RARRAR
0.0000
0.0000
0.0000

risk
RRBARAAAA
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+0C

I
0.0000

contribution from

Water Dependent Pathways

AR A

risk fract.
RARRRRAAR ARAARA
0.000E+00 0.0000
0.000E+00 €.0000
0.000E+00 0.0000
0.000E+00 ©.0000
fsiieatd 116841
0.000E+00 0.0000

A
fract.
BARARA
0.0000
0.0000
©.0000
0.0000
THifis
0.0000

KRR

i
fract.
ARRARAAAR RARRAA

risk
RARARRAAA
0.000E+00
0.000£+00
0.000E+00
0.000E+00
ISR 8R81
0.000E+00

risk fract.
AARAARKKR ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
fififiifl tiitif
0.000E+00 0.0000

risk

0.000€+00
0.000€E+00
0.000E+00
0.000E+00

0.000E+00

0.0000
0.0000
0.0000
iff iffiif
0.0000

decay daughter radionuclides

Attachment
Chk'd By M._\'/ﬁ’errot_t‘w _
Calc. No. __0100H-CA-VO'!

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

_ Date

Draft A

AR
fract.
RRARAR
0.0071
0.9618
0.0309
0.0002

AR

risk
RARARKAAR
2.431E-08
3.274E-06
1.052E-07
6.764E-10

TRLITITIN IIIIIL
3.404E-06 1.0000

Sheet No. 10 of 28

Date  12/14/09
12/14/09

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 1271372010 09:43 Page 11
Intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuctides (i) and Pathways (p)
As pCi/yr at t= 3.000E+00 years
Water Independent Pathways (Inhalation w/o radon} Water Depel hways
Radio-  ARAAARARARAAAARARAAARAAARARARRARKMARRARRAKARARARAAARARA ARAARAAARRKARARARABARARARAAL ARARARBARARARARA  Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
ARRRAAA RARAAARRAA KAAARAARAR ARAARAAAAAR ARBAAAAKAR AKAAKARRAR ARAAKARARA ABAARAARAA AARARAAAAA AAKRAKAAAA AEAKAARAAR RARRARAAKA
Co-60 8.475E-06 1.940E-01 2.212E-02 5.250E-03 1.482E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.0Q0E+00 2.362E-01
Cs-137 5.344E-03 6.117E+01 1.40SE+01 9.219E+00 9.347E+00 0.0DOE+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 ©.379E+01
Eu-152 8.732E-05 6.22BE-02 8.229E-03 5.556E-04 1.527E-01 0.000E+00 0.000E+00 C.000E+00 0.000E+00 0.000E+00 2.238E-01
Gd-152 5.3206-19 3.790E-16 5.004E-17 1.355€-18 ©.305E-16 0.C00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.361E-15
Pb-210 4.668E-19 1.491E-15 2.301E-17 2.169E-17 8.165E-16 0.000E+00 0.000E+00 0.000E+00 O.000£+00 0.000E+00 2.353E-15
Ra-226 1.650E-17 1.834E-13 1.323E-15 3.405E-15 2.886E-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.169E-13
Th-230 2.866E-14 8.,317e-12 1.357e-13 1.9506-14 5.013E-11 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 5.860£-11
u-234 9.366E-10 6.709€-07 1.511E-08 7.158E-08 1.638:-06 0.000E+00 0.C00E+00 0.00DE+00 O OOOE+00 0.000E+00 2.396E-06
u-238 2.768£-08 2.270E-05 5.596E-07 2.192E-06 4.841E-05 O.CO0E+00 0.000E+00 0.00QE+00 0.000E+00 7.386E-05
Piffdl TRfffffi0f fifffififd PfRdffifif fEf9fffiff feffffiffd PREfQfift CESED0€00F DORERO008S i!t!liiilt PREfffiel ffiffifiif
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
[\
Amount of Intake Quantities QINT9(irn,i,t) and QINTOW(irn,i,t) for Inhatation of
Radon and its Decay Products as pCi/yr at t= 3.000E+0C years
0 Radionucl ides
Radon BRRARARAAAARARAARARRARARRARARRARARARARBARARARAAAARAAAAARAAAARRAKARARRAARAAAAAAARAARARAR
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Pa-216 Pb-212 Bi-212
ARRARARAARA ARAAARAAAA ARARARARAAA AARARRARAA ARAARAAAAA AAAAARAARA AAAAAABAAR ARAAAAAAAR ARAARAAKAR
Water-ind. O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000£+00
Water-dep. 0.0D00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.0C0E+00 ©.000E+00
TTEfRfResff SAORRE000% DORE000000 TRE0000000 Safafffaif Feffaefidi fifafeiiid fef00afiiq SOOQE00081
Total 0.000E+00 0.0C0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0C0E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Redionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Inhalation Plant Meat Milk Soil
Radio- AAAAAAAAAAAAKAAA ARARARARRAARRARA ﬂilﬁﬁﬁﬁiiﬂﬁﬁiihﬁ ARRARAARAAARARAA AAAARAAAARARAAAA ARAAAARARAARAARA
fract. isk  fract. f . i i risk  fract.
AARAAR ARRAAAAAA ARARAA AAR A A A A A AARARARAA ARAARA
Co-60  6,135E-09 0.0066 3.792E-16 0.0000 5.407E-12 0. 0000 6.167€-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 2.860E-09 0.0031 6.570E-10 0.0007 4.310E-10 0.0005 5.059E-10G 0.0005
Eu-152 2.971E-08 0.0320 9.933E-15 0.0000 6.772E-13 0.0000 8.949E-14 0.0000 6.042E-15 0.0000 3.093E-12 0.0000
Gd-152 0.000E+00 0.0000 6.052E-27 0.0000 1.824E-26 0.0000 2.407E-27 0.0000 6.520E-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 B8.419E-21 0.0000 2.385E-25 0.0000 1.180€-22 0.0000 8.511E-25 0.0000 2.191E-24 0.0000 2.634E-23 0.0000
Th-230 4.115€-21 0.0000 1.021E-21 0.0000 1.237-21 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 B8.009E-17 0.0000 1.BO4E-18 0.0000 8.545E-18 0.0000 3.235E-16 0.0000
U-238  2.431E-13 0.0000 3.235E-16 0.0000 3.422E-15 0.0000 8.437E-17 0.0000 3.305E-16 0.0000 1.271E-14 0.0000
Prifini freiififn Pfffdf PEfRQff0f 60888 SRef80€8€ ff0860 @ffteitff fieff ff8f00880 86888 SOff80860 fif1di
Total  9.244E-07 0.9952 9.015E-14 0.0000 2.866E-09 0.0031 6.577E-10 0.0007 4.311E-10 0.0005 5.098E-10 0.0005
Attachment __ 3 Sheet Ne: 11 of 28
Originator: §. W. Clark . Date 12 i3 0@
Chk'd By _M. W. Perrott . Date 121494
Calc. No. ___Q100H-CA-V(1 10 _ Rev N !

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



TRESRAD,
Intrisk
File

Radio-
Nuclide
RARRAAR
Co-60
Cs-137
Eu-152
Gd-152
Pb-210
Ra-226
Th-230
U-234
u-238
fIIfgtd
Total

Attachment to Waste Site Reclassification Form 2009-030

ATTACHMENT 3

1271372010 09:43 Page 12

Version 6.5
: 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
: C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7 _183-H_PIPELINE.RAD

T« Limit = 180 days

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3,000E+00 years

Water Dependent Pathways

Water Fish Plant Meat Milk

All Pathways**

ARBRARARARRARKAR ARARARAAARARAARE ARARAAARAARAAARA AARRAAARARARARAR ARRRRARAAARABRAR ARARAARARARAARAR

risk fract. risk fract. risk fract. risk fract. risk fract. risk
ARARARAAAR AAARAA ARAARAARA ARRARR AAAARRAAR AARAAA ARARAARAA AAARRA ARAARARRA ARARAA AARAAARAA
0.000€+00 0.0000 0.0COE+0C 0.0000 0.000E+0C 0.0000 0.COOE+00 0.0000 0.000E+C0 0.0000 6.142E-09

0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0O.0O0E+0C 0.0000 0.000E+00 0.0000 8.930E-07
0.000E+00 ©.0000 0.000£+00 0.000¢ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.972E-08
0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0©.0O00E+00 0.0000 0.000E+00 0.0000 9.992E-26
0.000E+00 0.0000 0.000E+00 .0000 0.000E+00 0.0000 9.721E-24

.00CE+00 0.0000 8.567E-21
0000 ©.COQCE+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 1.905E-20
.0000 ©.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 5.043E-16
0.000E+00 0.0000 0.000E+00 0.0000 O.DOOE+00 C.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.599E-13
POOROefif fiffi0 POOR00000 f60000 Pff090900 (0900 ff0fffiff f6060 IERO08f00 fOR68f EBEEMPE1M1
0.000E+00 0.0000 0.000E+00 0.0000 0.0Q0E+00 0.0000 0.0CQE+00 0.0000 0.000E+00 0.0000 9.289E-07

0.000E+00 0.000C 0.0C0E+00
0.000E+00 0.0000 0.00CE+00

coocoocooco

s 0

0 0

0 0

0000 0.000£+00 0.0000 0.000E+00 O
0000 0.00CE+00 0.0000 0.000E+00 0.0000

0 0

0 0

0

[=N=RelaleleleNe]

o}
o
o}
0
0.000E+00 0.0000 0.000E£+00
0
0
0

** sum of water independent ground, inhatation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, mitk pathways

0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSOW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+00 years
0 Radionucl ides
Radon ARARARARARAARARARARARRRRARARARARAAARARAARARARARRARARRAARRARAAAAAARAARAARBARARARARKARARA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 21 P i-212

AARBARKARKA ARAAAARAAA AARAAARRAA ARARAAARAA ARRAAAARAA AAAAAARAAA ARAARAAAAR RARRAARAAR ARAA

ARA

Water-ind. 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.00CE+0C 0.000E+00 0.000E+00 O0.0C0E+00 0.COOE+00 0.000E+00 0.000€+00
PEOROESOR0E CERRQ000 DORRCRfead SROE00000s PORORRIO0f SOE00 00000 fO00000040 CRQTRE0040 fA00000408

Total 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water- independent Water-dep. == 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= 3.000E+00 years

o Water lndependent Pathways (Inhalation excludes radon}

0 Ground inhatation Radon Plant Meat Milk
Radio- AARAAKARRARAAAAA ARARARARARAARARA ARAARRARAAARAARA ARKARAAARAARAAAA ARARAAAAAARARARA ARRBARARARARARAA
Nucl ide risk  fract. risk  fract. risk  fract. risk fract. risk  fract. risk fract.
ARAAAAA RAAAARAAR ARARAA ARARAARRA AAAARR ARRAAARRAR RARAAR AAARARARA AKAAAA ARARAAAAR ARRARA ARAARAARA ARAAAA
Co-60 6.135£-09 0.0066 3.792E-16 0.0000 0.000£+00 0.0000 5.407E-12 0.0000 6.1676-13 0.0000 1.463E-13 0.0000
Cs-137 8.886E-07 0.9566 7.950E-14 0.0000 0.000€+00 G.0000 2.860E-09 0.0031 6.570E-10 0.0007 &.310E-10 0.0005
Eu-152 2.971E-08 0.0320 9.933E-15 0.0000 0.000E+00 0.0000 6.772E-13 0.0000 8.949E-14 0.0000 6.042E-15 0.0000
U-238 2.4326-13 0.0000 3.369E-16 0.0000 0.000E+00 0.0000 3.502E-15 0.0000 8.618E-17 0.0000 3.390E-16 0.0000
Prfeeed fiefitied fefiif ffffeeifl fififi fPRfff06f D608€1 SR€f8088 f8f400 ififififi fififf fiffffffi fftiti
Total 9.244E-07 0.9952 9.015€-14 0.0000 0.000E+00 0.0000 2.866E-09 0.0031 6.577E-10 0.0007 4.311E-10 0.0005

Attachment __ 3
cngmnator S W, Clark

fract.
RARRAR
0.0066
0.9614
0.0320
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
f11i1f
1.0000

Draft A

Soil

AAAAARAARAKARRAA

risk  fract.
ARARAAAAR KAAARA
7.467€-13 0.0000
5.059€-10 0.0005
3.093E-12 0.0000
1.303E-14 0.0000
ifififiee ifftif
5.098E-10 0.0005

Date _12/14/09

. Sheet No. 12 of 28

Inkd By M W, Perrott

Date _12/14/09

Cale No

0100H-CA-v0110

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

Rev. No i
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1RESRAD, Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

Te Limit = 180 days

ATTACHMENT 3

Intrisk : 100-H-28:7 Pipeline Scale Shallow 2one Radionuclides

Total Excess Cancer Risk CNRS(i,p,t)*** for

File

Water
Radio- ARAAARAARARRAARA
Nuclide risk fract.

ARRRAARR ARARAKAAR ARRAAR
Co-60  0.00CE+00 0.0000
Cs-137 0.000E+Q0 0.0000
Eu-152 0.000E+00 0.0000
U-238  0.000E+00 0.0000
PETEIEE BES906000 $R0€41
Total  0.0C0E+00 0.0000

***CNRSI(i,p,t) includes

12/13/2010 09:43 Page

: C:\RESRAD_FAMlLY\RESRAD\é.5\USERFILES\1DO-H-28-7_183-H_PIPELINE.RAD

13

and Fraction of Total Risk at t= 3.000E+00 years

Fish
ARAARRARAAARRARR
risk
ARRRARAAA A
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
frefgsees ffiifi
0.000E+0D0 0.0000

contribution from

Water Dependent Pathways

Radon
RARARARAARARAKAA

AR AR
0.000E+00
0.000€+00
0.000E+00
0.000E+00

AR RRAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
fHEEEEfet ifiiii
0.000£+00 0.0000 0.000£+00

decay daughter radionuclides

Plant
RAAARAARARARAARA

fract.
ARKRAA
0.0000
0.0000
0.0000
0.0000
fiffii
0.0000

Meat

RARARAAARRRRAARA

risk fract.
RARRARRRA ARAARA
0.000E+0C 0.0000
0.000E+00 0.0000
0.000€e+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Attachmeri

Onginator = W
Chk'd By & W
Calc M

e 2070110

Initially Existent Radionuclides (i) and Pathways (p)

Milk

RARRARRARARARAAA

risk fract.
RAAARRAAR RAAARR
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+0G 0.0000
PIeefdiss feftit
0.000E+00 0.0000

e ..__Date
: __ Date

Draft A

ALl pathways
ARARARAARAARARRA

risk
RAARARAAR
6.142E-09
8.930e-07
2.972E-08
2.605E-13

9.289€-07

Rev. No.

fract.
RRRAAR
0.0066
0.9614
0.0320

1.0000

._ Sheet No. 13 of 28
_12/14i09
12/14/09

1
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1RESRAD,
Intrisk
File

Radio-
Nucl ide
ARRARAA
Co-60
Cs-137
Eu-152
Gd-152
Pb-210
Ra-226
Th-230
u-234
u-238
1iiiffi

and water-dependent water, fish, plant, meat, milk pathways

o}

Water-ind.

Water-dep.

pffiffiffee ffffiffifi fiif

Total

Water-ind.
0
0
0 Ground
Radio- ARAARARARAARAAAA
Nuclide risk fract.
AARAAAA ARAARRARA AAAAAA
Co-60 0.000E+0C 0.0000
Cs-137 0.000£+00 0.0000
Eu-152 0.000E+0C 0.0000
Gd-152 0.000E+00 0.0000
Pb-210 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000
Th-230 0.000E+00 0.0000
U-234  0.000E+00 0.0000
U-238  0.000E+00 G.0000
fifides fEfffifin 1181
Total  0.000E+00 0.0000

Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days
: 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
: C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-K-28-7_183-H_PIPELINE.RAD

ATTACHMENT 3

12/13/2010 09:43 Page 1

4

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1,000E+01 years

Water Independent Pathways (Inhalation w/o radon)
ARRRARAARARARAARRAAARAAARARARARRARRARAARAARARRARARRARA AAAARAAAAARAAAAAAARARARARAARARAAAAAARRARARARAARARKAARA  Total
Inhalation Plant Meat
ARRRARAAARR ARARARARAAR RRRARAARAR ARAARARAAA ARARRAAARA AAARAAAAAA KARKAAKAAR AARAARARAA ARRAARARAR AARAAKARAA AAARARAAAA

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

ocoocoocoococo

.000E+00 0.D00E+00
.000E+00  0.000E+00
.000e+00 0.000£+00
.000E+0C 0.000E+00
.000E+00 0.000E+00
.000E+00 0.000E+00
.000E+00 0.000E+00
.000E+00 0.000E+0C
. -000E+00 0.000E+00
PTEfifiees PREEEQ0608 fHR0068061 §

o

[=]

f

0
0
0
0.
0
0
¢

Milk Soil

Water

.000E+00 0.000E+00 0.0CC0E+00 O
.000E+00 0.000E+00 0.000E+0Q0 Q.
.CO0E+00 0.000E+00 0.000E+00 Q
.000E+00 0.000E+00 0.000E+00 O.
000E+00 (.CDOE+D0 0.000E+00 O
.000E+00 (C.000E+00 ©0.000E+0C O
.000E+00 (C.CODE+30 0.000E+00 O
.D0CE+00 0.0DOE+00 0.000E+00 O.
.000E+00 0.000E+00 0.000E+00 O.

.000E+00  0.000E+00

.000E+00 0.000E+00

.000E+00 0.000E+00
.D00E+00 0.000£+00

Water Dependent Pathways

Fish Plant Meat Milk

(=]

O0CE+0C 0.000E+00

000E+00 0.000E+00

00CE+00 0.000E+00

.00CE+00 0.00CE+00
0.000E+00 0.0GO0E+00
0.000E+00 0.000E+Q0
0.000E+00 0.000E+00

.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000£+00 0.000E+00

000E+00 0.000E+00 (0.000E+00 0.000E+00

Draft A

Ingestion*

.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
-000E+00
.000E+00
.000E+00
.000E+00

coocococococoo

AR IR E20RER 1041 iiiiiffiii PRifffifif fffffifiif fifffie0if fefiffffif fEfe0ftaia
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil

Amount of Intake Quantities QINT®(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

Pl

Radionuclides

Po-216
AA ARARAARRAR

ARRARAARAARARAAKARARAARARARAAARRARRRRRARARRARARARARARAARARARARARARARRARARAAARRRRRAARARA

Pb-212 Bi-212
ARAKRRAKRA RAARAAAAAA

0.000E+00 0.00CE+00 0.00CE+00 0.0O0E+0C 0.0C0E+00 0.0D0OE+00 0.000E+00 0.000E+Q0
0.000E+00 O0.00CE+D0 0.00CE+00 O0.00CE+00 0.0C0E+00 0.00CE+0C 0,000E+00 0.000E+00

0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00

== 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= 1.000E+D1 years
Water I[ndependent Pathways (lnhaltation excludes radon)

inhalation
ARAARAAAARARAAAA

risk  fract.
ARRAAARRA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
C.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fIEEffi6f 11618
0.000E+00 0.0000

Plant

ARRAARARRARAAAAA

risk fract.
ARAAARAAA ARARAA
0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
frifiiiine fiiiii
0.000e+00 0.0000

Meat
AARARRARARARARAA
risk fract.
AAARARRAA ARAARA

0.000£+00 0.0000
0.000€E+00 0.0000
0.000£+00 0.0000
0.000e+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000€e+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

PEITTEiif 1iffii
0.00CE+0C 0.0000

Milk Soil

ARRRARKARARARARA AARAARARARBAABRAAR

risk fract. i f .
ABRARKAAR AARAAR AARAAAAAA A
0.000E+00 0.0000 0.000E+00 0.0C00
0.000E+00 0.0000 0.000E+0Q 0.0C00
0.000€+00 0.0000 0.000E+0C 0.0000
0.000E+00 0.0000 0.000£+08 0.0000
0.000E+00 ©0.0000 0.000E+00 0.0000
0.00DE+00 0.0000 ©.000E+00 0.0000
0.000E+00 0.0000 0.C000E+00 0.0000
0.000E+00 0.0000 0.000E+00 Q.0000
0.000E+00 0.0000 0©.000E+0C 0.0000
pifeiiiin fifefd fifiii
0.000E+00 0.0000 0.000E+G0 0.0000

Attachment ___ .3
Originator: S. W. Clark___
Chk'd By _M. W Perrott

Calc. No.

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

Sheet No. 14 of
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Attachment to Waste Site Reclassification Form 2009-030

ATTACHMENT 3

1RESRAD, Version 6.5 T« Limit = 180 days 12/13/2010 09:43 Page 15
Intrisk : 100-4-28:7 Pipeline Scale Shallow Zone Radionuclides
file : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-K_PIPELINE.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years

Water Dependent Pathways

Water Fish Plant Meat Milk Al{ Pathways**
Radio- AAARARAARKARARAR AARAAARRAAAAAARA AAAAAARAAARABAKR ARRRARRARRARRAAR  AARKARAKAAKARARA
Nuclide risk fract. i i f . risk  fract. risk fract.
ARRAARA ARARARAAA RAARRAA AR AA A A RRARRA 1 A RRRRARARA ARARAA KRARARARA AARAAK
Co-60  0.000E+00 0.0000 0.0C0E+CO0 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 ©.0000 0.000E+00 0.0000
Cs-137 (0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0C00
Eu-152 0.Q0CE+00 C0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000
Gd-152 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+0G 0.0000 0.COOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0
0

Pb-210 0.000E+00 0.0000 G.000£+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+D0 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.Q00E+00 0.0000 0.000E+00 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 O.0D0E+DO 0.00C0 0.000E+00 0.0000 0.000E+00 0.0000
U-234  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00C0 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fEERE SORRE000) TO0000  SOOR0fqes S80008 SRRER000 SfR004 fff8f007 (Rf00f fOO008048 §69986 f9i1f0ff RPEfif
Total  0.000E+0D0 0.0000 0.00DE+00 0.0000 0.00DE+0C 0.0000 0.000DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

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

Excess Cancer Risks CNRS®(irn,i,t) and CNRSOW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+01 years
0 Radionuc!ides
Radon ARKARARAARARARARRAARKARRARRARRARARAAAARARRARARARRAAARRAARAAKARRARAARARARRAARARARAAARAAR
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
ARARAARARAR ARAAAARAAA ARARARARAR ARARAKARAA AKRRARAAAA AAKAKAARAA ARRAAARAAR AARARAARAR AAARARAAAR
Water-ind. 0.000e+00 0.000E+00 O©.000E+00 O©.00DE+00 0.000E+00 0.0Q0E+0C 0.CO0E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
POETIOREEED TR00000000 (ORR0Q800f (ORS00 00F Saeeeafaet 0080808t ffiiafaii fiqqfifif fiififefii
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00

water-ind. == Water-independent Water-dep. == 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= 1.000E+01 years

Draft A

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAARRAAARARAAAR ARARARAAARRAARRAR AAARAAARAAAARAAA AAAARARAKAAAARAA AAAAARRAAAAARAAR ARAAARARAAAAAAAR
Nuclide risk  fract. i f . i fr risk fract. risk  fract. risk  fract
ARAAAAA AAARRRAAR AAARAA AAAARARAR A A A A 2 AR AAZ ARARAARAA ARARAR ARARAKARA ARAAAR ARAABAKAA AABRRAA
Co-60  0.000CE+00 0.0000 0.000E+00 0.0000 0.0COE+0C 0.0000 O.00CE+00 0.0000 O.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000€+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 O.0000
Eu-152 0.000E+00 0.0000 0©.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000
U-238  0.000€E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+0C O.0000
PRETREE fREiffiid PEOf00 fRf988880 f06000 SOO000800 (90061 fififific f00000 PIOR08000 CYOE6f PRRES08f PE8000 ffifiiffi itiiii
Total  0.000€+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Attachment ___ 3 SheetNo 1% ol /8
Originator; S W.Clark ___ Date _12/14.: 4,
Chk'd By _M. W. Perrott Date _12/14- 0 _

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

ATTACHMENT 3

1RESRAD, Version 6.5 T« Limit = 180 days 1271372010 09:43 Page 16
Intrisk : 100-H-28:7 Pipeline Scale Shallow 2one Radionuclides
File : C:\RESRAD_FAMILY\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= 1.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways
Radio- AARAARARARAAARAR AAARARARRARAAKAA ARARARAAARAARAAAR AKARRAAARAAAAARA AARARARAAARAARAA AAARKAAAAKAARAAA AAAAAKARAAARBARA
Nuct ide risk fract. risk fract. risk  fract. risk fract. risk fract. risk fract. risk  fract.

ARBARAR ARAARARAA AAKMAA ARAAARRAR AARAKA ARARAAARA ARARAR AAAAARAAA ARRAAA AKAARARAA AARKAAA AAAAAAAAR AAKRAR AAAAKAARA RAAAAA
Co-60  0.0C0E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.00DE+00 0.0000 0.ODOE+00 0.0000 0.000E+0C 0.0000
€s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.0Q0E+00 0.0000 0.0Q00E+00 0.0000 0.000E+00 0.000C 0.000E+D0 0.0000 0.000E+0C 0.0600
Eu-152 * 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.000C 0.GOOE+00 0.0000 0.000E+0C 0.0000
y-238  0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+0C 0.0000 ©.000E+00 0.0000 C.00CE+0C 0.0060 0.000E+00 0.0000 0.060E+00 0.0C000
PEROEED POO000edy P0f00d  SROOP9000 f90000 fRf908608 f96f8f QEO000640 ff0660 Q0000061 P90000 fO000060 P00088 fPD0000041 fiifii
Total  0.000E+00 0.0000 0.000E+Q0 0.6000 0.000E+00 0.0000 0.000E+00 0.0000 0.00Q0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

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

Attachment 3 i Sheet No. 16 of 28
Cnginator: S W Clark Date _12/14/09
Chbd By M W Perrott Date _12/14/09

Calc No . )100H-CAV0110__ Rev.No _ 1 __
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RESRAD,

File

Radio-
Nuclide
RARRAAR
Co-60
Cs-137
Eu-152
Gd-152
Pb-210
Ra-226
Th-230
U-234

Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

T« Limit

180 days
Intrisk : 100-H-28:7 Pipeline Scale Shallow 2one Radionuclides
: C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPEL INE.RAD

ATTACHMENT 3

12/13/2010 09:43 Page 1

7

Amount of Intake Quantities QINT(i,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

Draft A

ARRRAARARAARAARAARARRARRRAARARARKRRARAARARARARAARARARE RAKAKARARAAARAARARAAAAARAARAAKAARAAARARARRARARAARARRAAA  Total
Inhatation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*

ARRAARAARA AAARAAKAAR AARKAARAAA AAARAAAKAR AKARAAAAAR AKARARARAA AARAARARAA AAARAAKAAR AAAAAABAAA AARAAAARAA AAARAAAAAA
0.000E+00 0.000E+00 0.D00E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.0C0E+00 0.CO0E+00 0.000E+00
0.000E+00 0.000E+00 O0.000E+0C 0.000E+00 0.000E+00 0.CO0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 ©.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.0Q00E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 ©0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00
0.00CE+00 0.000E+00 0.000E+00 0.0Q00E+00 0.000E+00 ©.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.0CCE+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00
0.000E+00 0.000£+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00DE+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00C 0.000E+00 0.000E+00
0.000E+00 0.00CE+00 0.000E+00 0.000E+00 O0.0DOE+00 ©0,000E+00 0.00CE+00 O.GO0E+00 0.000E+00  0.000E+0C 0.000E+00

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

and water-dependent wWater,

fish, plant, meat, milk pathways

Pb-212

AARAAA
risk
RAARRAAAA
000E+00
000E+00
000E+00
000E+00
O0OE+00
O00E+00
000E+Q0
000E+00
000E+00
Priffiiig
0.000E+00

[=R=-N-N-N--N-N.-Na1

ARKARARARARARRRRRAARARARARARKARKRAA

Bi-212

0
Amount of Intake Quantities QINT9(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+01 years
0 : A
Radon RARARAARAAARAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216
AARARARAAAR ARARARARAR ARARARARAR AAARAAAAAA AARAAARAAA ARAAARARAA ARAAKAAAAA ANAKARAARA AKAARAAAAA
Water-ind. 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+0C 0.00CE+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00
POORSSERe0f TRRR00ied fORff0008d fRf0600i0d fO0000080 TRR0000000 TRRRE0000¢ SE4CR00000 CRRCCE00E
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0G G.00OE+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= 3.000E+401 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat
Radio- AAKAARAARARRARAA AARARARARAAAARAR AAAARAARARARAAAR AAARRARARAAKARAA A
Nuclide risk fract. risk  fract. risk  fract. risk fract.
ARAARRA ARAAARAAA AAAAAA AAAAAAAAA AAARAR RAAKARAAK AAAAAR AAAAAAAAA AARAAA
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.00CE+00 0.000C 0.000E+Q0 0.000C 0.CO00E+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0©.0DOE+00 0.000C 0.000E+0C 0.0000 0.000E+00 0.0000
Gd-152 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 0.000€+00 0.000C 0.000E+00 0.0000 0.000E+00 §.0000 0.000E+D0 ©.0000
U-234  0.000E+D0 0.0000 Q.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000E+00 0.0000 0.000€+00 0.0000 0.G00E+00 0.000C 0.000E+00 0.0000
fRE0I0s peffiifef 6908 fiefieftd foetft POPPLEDE POOR04 fEGff081f fifiii
Total 0.000£+06 0.00G0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

fract.
ABRRAR
0.0000
0.0000
0.0000
0.0000
0000
.0000
.0000
.0000
.0000
ffiiii
0.0000

Attachment

Originator:

Calc.

No

AR
fract.
ARAREA
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

risk
ARRARRAAR
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
PTTREEE00 fiid
0.000€+00

THITTE
6.0000

S w Clark
Chk'd By _M W_Perrott

100H- “A 4U11O

fiifififfs

__ Sheet No. 17 of 28

Date _12/14/09
Date _12/14/09
Rev.No. _ 1
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ATTACHMENT 3

1RESRAD, Version 6.5 T« Limit = 180 days 12/13/2010 09:43 Page 18
Intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Excess Cancer Risks CNRS(i,p,t) for Individua! Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000£+01 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways**
Radio- ARAAAAAAARAARAAA ARAABAAAAAAKAAAA ARAARARRAAAAAARA ARAAARAARAARAARAA ARARARARAARRAAAR ARAAARAARARAAAAA
Nuclide risk fract. risk  fract. risk fract. risk fract. risk fract. risk  fract

ARARARA RAARRAARR RAARAA RARRKRRAA ARARAA AARRRARAA AAARAA RAAARKARAA AAARRA RAARAARAA ARAAAR ARARAAARA RAAKAR

Co-60  0.0C0E+0C 0.0000 0.000E+00 ©.00060 0.000E+00C 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
€s-137 0.000E+0C 0.0000 ©.000E+00 0.0000 ©O.000E+0C 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Gd-152 0.000E+00 0.0000 (.000E+00 0.0000 0.000E+C0 0.0000 0.000£+0C 0.0000 0.00CE+00 0.000C 0.000E+00 0.0000 |
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.D0CE+0C 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 |
Ra-226 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 0.00QE+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 0.000E+00 0.0000 C.000E+00 0.0000 0.000E+00 £.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0,000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.00CE+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

fefffd ffefsefif fi4d68 fEfRe0ff fEO060 QfRQff000 Q09080 fffidfiid ff0040 fffffifif f089060 TOIff0001 f1191%
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

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

0
Excess Cancer Risks CNRS®(irn,i,t) and CNRSOW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+01 years
4 Radionucl ides

Radon ARARRARAARARARRRAKRAARRARAARAARAAARRARARARRARRAAAAAARARKAARAARARARARARRARRAARARAARARARA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
ARKARAARARA AARARARAAR RARARAAARA AAAAARARAA RARARARARA ARARAABAAA RRARAARAAR ARARRBAAAA AARAARARAA
Water-ind. 0.000E+00 O0.000E+00 ©.000E+400 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.GOOE+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.0C0E+00 0.00CE+00

Total 0.000E+00 0.000E+00 0.000E+00 0.0COE+0C 0.000E+00 0.000E+00 0.000E+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 Jotal Risk at t= 3.000E+01 years

0 Water Independent Pathways (Inhalation exciudes radon)
0 Ground Inhatation Radon Plant Meat Milk Soil
Radio- ARAAAAARRARARAAR ARRAAAARARAAAAAA AAAARARAAAAAAARA ARAAAAAARAARAAAA ARARAAAAAAARARAA ARARAARAAARAARAA AAAAAAARAAARARAA
Nuclide risk fract. risk  fract. risk fract. risk  fract. risk fract. risk  fract. risk . fract.

AAAAARA ARRAAAAAA AARAAA ARAAAAAAA ARAARA ARAAAARAA AAAAAA AAARAARAA ARAAAA AAAAARAAR ARAKAR AARAARAAR ARAAAA AKARAAARA AAARAA
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.0C0E+Q0 C.0000 0.000E+00 0.0000 0.000E+00 0.0000
€s-137 ©.000E+00 0.0000 (©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0C 0.0000
Eu-152 0.000E+00 D.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 ©.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
POifif ifffieeft ffifidf fEOE0000f 0900 @ffffiedf ffifd0 Gifeififf TE0090 COOROE080 DOR480 QOO000000 0080 Jofdiniet fififi
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00060 0.000E+00 0.0000

Attachment 3 She—t No. 18 of 28
Originator S.W.Clark . . Dlate 1214109
Chk'd By M. W.Perrott it 12/14/09
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1RESRAD, Version 6.5

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days

ATTACHMENT 3

12/13/2010 09:43 Page

Intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides

Total Excess Cancer Risk CNRS(i,p,t)*** for

File

Water
Radio- AAAARAAARRARAARR
Nuclide risk fract.

AARRRAA RARRARAAA RRAAAA
Co-60  0.000E+0C 0.0000
Cs-137 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000
U-238  0.000E+00 0.0000
[RCREANNREARENINIEREE!
Total  0.000E+00 0.0000

**¥CNRSI(i,p,t) includes

1 C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-K-28-7_183-H_PIPELINE.RAD

19

Draft A

Initially Existent Radionuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 3.000E+01 years

Fish

RARRRARAARARARAA

risk  fract.
ARRAARARA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
tHitffeef ff1eft
0.000E+00 0.0000

contribution from

Water Dependent Pathways

Radon Plant
RRAAARAARARRARAAAR AAAARAAAAAARAARA
risk fr i

t.

ARARARARA AAARAA AR

0.000E+Q0 0.0000 0.000E+00 C.0Q0C
0.000E+00 0.0000 0.000£+00 0.0000
0.000E+00 0.0000 0.0C0E+00 0.000C
0.000E+00 0.0000 0.000£+00 0.0000
fOffiifie fiifif ififfifii fiifif
0.000E+00 0.0000 0.000E+00 0.0000

decay daughter radionuclides

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

Milk
ARRARRARARARARAR

Meat
ARRAAAARRARRARAR

All pathways
RARARAARRRAARAAA
i fract.
A ARARAR
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
fHEfffeff tiifif
0.000€+00 0.0000

A A
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
ISR SRRR A INERE R
0.000E+00 0.0000

A
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000e+00 0.0000

Attachment 3 . Sheet No. 19 o 28
Originator: S. W. Clark _Date _12/14/09  _
Chk'd By _M. W, Perrott Oatle _12/14/0%

Calc No. ___0100H-CA-V0110 __ 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 1271372010 09:43 Page 20
Intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-HK-28-7_183-H_PIPEL INE.RAD

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

Dependent Pathways
Radio-  AA A AARRRAAA] AAARAARKAAAAAAAAKKAAAAAKAA' AA  Total
Nuclide Inhalation Plant_ Meat Milk Soit Water Fish Plant Meat Milk Ingestion*
ARRARAAR AAARARAARA ARAAARAAAA ARAARAAAAR ARAARAAARA AARAAARAAR AAARRAAAAA ARARAAARRA AARARAARAR AARAARARAR KAARARAAAA ARAARKAAAA

Co-60 0.000E+00 0.000E+00 0.000E+00 0.D00E+00 0.000E+00 ©.000E+00 O0.000E+00 O0.000E+0C 0.00CE+00 0.000E+00 0.000E+00
Cs-137 0.000E+00 0.000E+00 0.000E+00 0.D00E+0C 0.000E+00 O.C00E+00 0.000E+00 OC.0COE+00 O0.000E+00 O0.000E+00 0.0C0E+00
Eu-152 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000£+00
6d-152 0.000E+00 0.000E+00 0.000e+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 ©0.000E+00 0.000E+00 0.000+00
Pb-210 0.000E+D0 0.000E+00 0.000E+00 O0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+D0 0.000E+00 0.000E+00
Ra-226 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0©.000E+00 O.000E+00 C.000E+00 0.000E+00 0.0COE+00
Th-230 0.000E+00 0.000£+00 0.0C0E+00 0.000E+00 0.00CE+O0 0.000E+00 0.000E+00 0.0C0E+00 0.000E+D0 0.000E+00 0.000E+00
U-234 0.000E+Q0 0.000E+0C 0.000E+00 0.000£+00 0.000E+00 0.0CQE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00UE*OO
u-238 0.000E+00 0.000E+00 0.000£+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.000E+00 000E+00

fEfEf68 PESSTQEE8f POOESOE0E0 CRESS00E0f DOSORREE00 fO00080000 ffidfiff FRif84 888 ff00000000 fRif8f000 fRQ808004 iilIIiIIii
* sum of all ingestion pathways, i.e. water independent plant, meat, mitk, soil
and water-dependent water, fish, plant, meat, milk pathways
]
Amount of Intake Quantities QINT9(irmn,i,t) and QINTW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+02 years
] Radionucl ides
Radon AﬂﬂAAAAAAAAAAAAAAAAAAAAAAKAAAKAAKRU{AKKAAAAAKAAAAAAAAAK‘AAAAAAK‘AAAAAAMAAAAAAAAAAAAAAA
Pathway RR-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
AARARRARARA AARAAAARAA ARAAAARAAA AAAAARAAAA ARRAAAAAAA ARARARRAAA AARARRAAAA AAARAAAAAA AAARARAAAA
Water-ind. 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00° 0.000E+00 0©.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000£+00 0.000E+00 0.000E+00 0.000£+00 0.000E+00 ¢.00QE+00
PREffif88 PRESRER000 fRRE080000 SODRD0000T PORO000040 DOGER00000 PERE080041 fifififdiis ffafefidii
Total 0.000E+00 0.000E+00 0.000E+00 ©.0C0E+00 0.000E+00 O0.COOE+00 0.000E+00 0.000E+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= 1.000E+02 years

0 Water Independent Pathways (Inhalation excludes radon}

0 Ground Inhalation Plant Meat Milk Soil
Radio- AARARRRARARAAAARA ARAAARAAAAAAAAAA ARAARAAKRAAAARAA AARAAARARARRAAAA ARARAAAAARAAAARA ARARAARAAAAAAAAA
Nuclide risk  fract. risk  fract. risk fract. risk fract. risk fract. risk  fract.

KAAABAAA AAARRRAAA ARAKAR ARARARAAR AARAAR ARAAAAAAR AARARA KARRARARA ARRAAA ARAAAAAAR ARAAAR ARRAAARAA ARRAAA

Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000
Cs-137 0.000e+00 0.000C ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+C0 0.0000 0.000E+0C 0.0000 O.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 G.0000 0.000E+00 0.0000 0.000E+0C €.0000 O.000E+00 0.0000
6d-152 0.000£+00 0.0000 0.000E+00 C.0000 0.000€+0C C.0000 0.000E+00 0.0000 0.000E+0C ¢.0000 O0.0C0E+00 0.0000
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0CCE+0C 0.0000 0.0D0DE+Q0 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 . 0.0COE+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000
U-234  0.000£+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000£+00 ©.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.0CQ0E+00 G.0000

fieffed tifffiffd fifff0 ciieiifif PPf9ff PEPPOORE6 Pff9it PfRfEfR60 €ififf fRfffioid ieitff fRfifffff Pfffff
Total  0.DDOE+D0 ©.0000 0.0OCE+0C 0.0000 0.DOOE+00 0.0000 0.000E+00.0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Attenment 3 _ Sheet No. 20 of 28
Grgeewor S W Clark Date _12/14/09
Chk iy MW, Perrott Date _12/14/09 __

.. No | 0100H-CA-VO110_ _ 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 12/1372010 09:43 Page 21

Intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File

: C:\RESRAD_FAMILY\RESRAD\6&.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years

Water Dependent Pathways

Water Fish Plant Meat Milk Al Pathways**
RRAARARARAARARAAR AARAAARAARAARAAA AAAARAAAAAARARAA ARAAAARARAARARAA AAARARRAKARRAAAR AAAKARKARARRARAA
i fract. i . i i t i f . i fract.

t.

AR

A RARRAR AR A KAj A A A EA A A AOA AR A
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.00CE+00 O
0.000E+00 0.0000 0.C00E+00 0.0000 0.000£+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+D0 O
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 O
0.000E+0C 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000g+00 O.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0CO0E+00 0.0000 0.000£+00 O,
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 O
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 Q
U-234  0.000E+D0 G.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 O
U-238 0.000E+00 0.0000 O.000£+00 0.0000 ©.000E+C0 0.0000 0.0CO0E+00 0.0000 O©.000E+00 0.0000 0.00CE+00 0.0000
PESEf0f SRRQEE966 fR0€86 QRQE800€% EM680 GQH08888 00088 SOSILf8df fRE680 f€fffffff f86861 fOER€0€91 ffffif
Total 0.000E+00 0.000C 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and weter dependent water, fish, ptant, meat, milk pathways
0
Excess Cancer Risks CNRS®(irn,i,t) and CNRSOW(irn,i,t} for Inhalation of
Radon and its Decay Products at t= 1.000E+02 years
0 Radionuclides
Radon RARRARARARRARAKAARARRARARARRARAARARAARARAARAARARARARAAAAAARARARARRARARARRARARAAARAARRAA
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
AARARAARARAA AARAARARAA ARAAAARAAAR ARAAARARAA AAAARAARKA AAARAARAAR RAARRAARAA ARARAARAAA AAAAAAAAAA
Water-ind. 0.000E+00 O0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.00CE+00
Water-dep. 0.000E+00 0.0C0E+00 0.000E+00 0.000E+00 0.000E+00 C.0CCE+00 0.000E+00 0.000E+00
PITEORE000 EOTOO00000 SORA00000€ POORE00000 FEOOAQ0000 SOA0000000 (OO0 008060 FOOe8aiddf P00 08841
Total 0.000E+00 ©.000£+00 ©.000£+00 ©.000E+0G 0.000E+00 0.CO00E+00 0.00CE+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= 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Meat

Ground
AARAAARRARAAARAAR
i fract.

Plant

AAARRAARAAARAAAA

risk  fract.
A A AAARAR  AARKAARAR RRAAAKA
0.000E+00 0.0000 0.000E+00 0.0000
0.000£+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
prifiiiii fiiiff fififfiif fefiif
0.000E+00 0.0000 0.000£+00 C.000C

Milk

Soil

Radon
ARRAARARAARAAAAR
i f

Inhalation
AARRAARARRARAAAA

i AR ARAAAA
0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000e+00 0.0000
THfREfeed fifiii
0.000E+00 0.0000

AR AA
0.000E+00
0.000E+00
0.000E+00 0.0000
0.00C€+00 0.0000
[iEfiif ffifffids ifffit
Total  0.000E+00 0.0000

A
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000

ARAR
0.0000
0.0000

0.000e+00 0.0000

0.000E+0C
0.000E+00
0.000e+00 0.0000
0.000E+00 0.0000

it
0.000E+00 0.0000

0.0000
0.000e+00 0.0000 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000

TUEITIIND TITEERD
0.000E+00 0.0000

0.000E+00 0.0000

Attachment = 3 Sheet No. 21 of 28
Originator: S. W _Clark Date _12/14/09
Chk'd By _M. W_Perron Date _12/14/09
Calc. No _ Q100+-A-cut . Rev.No. __1
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1RESRAD, Version 6.5
Intrisk :
File

Attachment to Waste Site Reclassification Form 2009-030

T« Limit =

180 days

ATTACHMENT 3

Total Excess Cancer Risk CNRS(i,p,t)*** for
and Fraction of Total Risk at t= 1.000E+02 years

Water
Radio- ARAARARAAAAAARAR
Nuclide risk fract.
RRRARAR ARAAARAAR ARAAAR
Co-60  0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000
U-238  0.000E+00 0.0000
PIififf fR8f€88df ffRH1S
Total  0.000E+CO 0.0000

***CNRSI(i,p,t) includes

Fish

KARAARAARAABRARAR

risk  fract.
RARRAKARR ARARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
fIffieess fiffif
0.000E+00 0.0000

contribution from

12/13/2010 09:43 Page
100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
: C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

22

Initially Existent Radionuclides (i) and Pathways (p)

Water Dependent Pathuays

Radon

BARRRARARRARARAA

risk fract.
RARARARAR ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00
frefiafs
0.000€+00

[RE SRS
0.0000

Plant

AARRRARAAARRAAAR

risk fract.
AARRRARAA RAAAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.00CE+00 0.0000

T
0.000E+00 0.0000

decay daughter radionuclides

Meat
ARARARARAARRARAA
risk fract.
AAARRRARE ARARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00

ITIHITINI
0.000e+00 0.0000

Attachment __

Originator. S
Chk'd By M.
Calc. No __

Milk

RAARAARAARARAARAR

risk fract.
ARRRARARA ARRARR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
"""" fiifif

0.000E+00 0.0000

_Clark .

Perrott

0100H-CA-VU: 10

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

Draft A

ALl pathways
ARRRRRRARARRARAR

risk
ARARARRRR
0.000E+00
0.000E+00
0.000E+00
0.000E+00
fEITIEiEe
0.000E+0C

| SERU

fract.
RARARA
0.00060
0.0000
0.0000
0.0000
fHiifi
0.0000

C-55



1RESRAD, Version 6.5

Intrisk :

Fite

Radio-
Nuclide
RARARAA
Co-60

Cs-137
Eu- 152
Gd-152
Pb-210
Ra-226
Th-230
u-234

U-238
111814

* Sum of all ingestion pathways, i.e. water independent plant,

and water-dependent water, -fish, plant, meat, milk pathways

0

Radon

Pathway
RARAKAARARA
Water-ind.
Water-dep.
fifffffsase

Total

Water-ind. ==

0

0

0
Radio-
Nuclide
AARARAA
Co-60
Cs-137
Eu-152
Gd-152
Pb-210
Ra-226
Th-230
U-234

Priitii
Total

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days

ATTACHMENT 3

12/13/2010 09:43 Page 23

100-H-28:7 Pipeline Scale Shallow 2one Radionuclides

: C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

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

Water Independent Pathways (Inhalation w/o radon)
ARARAARARARAAARARRARAARAAARARARABAAAAARAAAAAARARRARAAR

Inhalati
KRKRAARA

0.000E+
0.000E+
0.C00E+
0.00CE+
0.000E+
0.000E+
0.000E+
0.000E+

0.000E+00
fIffififss l(lIIiIiil fIEORE060 TEES000080 fiffififif fidiif
meat, milk,

on
AR
00
00
00
00
00
00
00
00

Plant Meat Mitk
RARARRARAR ARARAARARA ARAAARAAAA
0.000E+0C 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.0C0Q0E+00 (0.000E+00
0.000E+00 0.COOE+00 0.00QE+00
0.000E+Q0 0.000E+00 O.000E+00
0.000E+00 0.000E+00 0.00CE+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.

0E+00

0.000E+00

000E+00

Soil
ARRARAAARR
0.000€E+00
0.000€E+00
0.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

Water Dependent Pathways
AAAAAAAAAAAAAAAAAAAAAAKAARAAAKKKAKAKAAKAAKAAKAAKR&KAX&

Water Fish Plant
AARRARARRR AARAARRAAR RAAARARAAA
0.000E+00 0.000E+00 0.000E+00
0.000£+00 0.000E+00 0.00CE+00
0.000E+00 0.000E+00 0.000E+00
0.000£+00 0.000E+00 0.000E+00
1.933e-07 2.061E-08 4.546E-08
2.761E-07 5.936E-09 6.547E-08
4.012e-10 1.596E-11 1.703E-10
2.3226-03 6.4B6E-06 2.748E-04
1.743E+03  4.710E+00 1.926E+02

soil

Amount of Intake Quantities QINT?(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 2.700E+02 years
Radionuclides

RARRA

AR

Rn-222 Po-218
ARARRRARAR ARAAARRAAR ARKRRARAAA AARARAAARA KAKAANAAAA AAAAAARAAR RARRARKAAA AAKAARAAAA
0.000E+00 0.000E+00 0.000E+00 0.000E+00 O©.000E+00 0.000E+00 0.000E+00 O.000E+00
_0.000E+00 0.000E+00 0.00DE+00 0.000E+00 0.000E+00 0.000E+00 0.GOOE+00 O. 000E+00

Pb-214

Bi-214

Rn-220

Po-216

Pb-212

Draft A

Total

Meat Milk Ingestion*
AARAARARAR ARAARARRRA KARRAARRAR
0.000E+00 0.00CE+00 O.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 ©.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
5.615E-10 1.621E~10 2.601E-07
9.999E-10 7.711E-10 3.492E-07
1.701E-12 3.092E-13 5.895E-10
2.189E-06 9.848E-06 2.616E-03
1 228E+00 6. 256E+00 1.948E+03

ARARARRAARARARARARRARAARARAARAKRARRARAAAARARARKNARAAAARARAARAARAAAAKAAARARA

Bi-212

0.000£+00 0.00CE+00 0.00DE+00 0.000E+00 0.000E+00 0.000E+00 0.COCE+00 0.000E+0C

Water- independent

Water-dep. ==

Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuctides (i) and Pathways (p)
and Fraction of Total Risk at t= 2.700€+02 years
Water Independent Pathways (Inhalation excludes radon)

Ground

ARAAARARAAAAAAAA
fract.
AARAAR

risk
ARRARAAAR
0.000E+00
0.000E+00
0.000E+00
0.000£+00
0.000£+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

|SORSRER]

0.

rent
0.000£+00 0.0000

Inhalation

.0000
.0000

.0000

ARARKRRARARAARAA
risk fract.
AAARAAAAR ARRAAA
0000 0.000E+00 0.000C
.0000 0.000E+00 0.0000
.0000 ©.000E+00 0.0000
.0000 0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000

.0000 0.000£+00 0.0000
0.000€+00 0.000C

0000 0.000E+00 0.0000
""" PPEffifif ififfi
0.000E+00 0.0000

Pla

ARRAARRAA,
risk

AARARAARR
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000€+00

nt Mea
ARARARA ARRAARRAAA
fract. risk
RARAAR  ARRARRAAA
0.0000 0.000E+00
0.0000 0©.000E+00
0.0000 0.000E+00
0.0000 ©.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
pfiitl pfififiif
0.0000 0.000E+00

fract.
ARRAAR

0.

i

.

0
0
o]
g.
0
0
0
0

0000
.0000
.0ooo
.0000
0000
.0000
.0000
.0000
0000
tiiit
0000

A
risk
ARARRAAAR
.000E+00
000E+00
.00DE+00
.000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

0.000E+00

coooooco00O0

RAKARAR
fract.
ARRARA
0.0000
0.0000
0.0000
0.0000C
0.0000
0.0000
0.0000
0.0000
0.0000
frifif
0.0000

Attachment

Qriginator:

AR
risk
AARAAARAA
0.000E+0C
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+C0
PHififiti
0.000E+00

3

S.W. Clark

AR
fract.
ARARAA
0.0000
0.0000
0.0000
0.000C
0.0000
0.0000
0.0000
0.0000
0.0000
frifif
0.0000

Sheet No. 23 of /8

Date

12/14/09

Chk'd By _M. W. Perrott

Calc.

Date _12/14/09

No.

0100H-CA-v0110

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines
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Attachment to Waste Site Reclassification Form 2009-030

ATTACHMENT 3
1RESRAD, Version 6.5 T« Limit = 180 days 1271372010 09:43 Page 24
Intrisk : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuctides (i) and Pathways (p)
and Fraction of Total Risk at t= 2.700E+02 years
Water Dependent Pathways
Water Fish Plant Meat Milk Atl Pathways**
Radio- ABRAARAAAARARAARA AAAAARARARAARAAA AAAAAARARRARAAKA AARRAARAAAARARAA ARRRAAAARARRAAAA KARRARARRAAAARAR
Nuclide risk fract. risk  fract. risk fract. risk fract. risk  fract. risk  fract.
ARRARAA AARAAAARA ARAARA ARAARAARR AARRAR AARRRAARA ARAKAR ARAAAARAAR AAARAR AARAAAAAR ARAAAA HKARRARAAA AARRAA
Co-60 0.000E+0C 0.0000 0.000E+00 0.0000 G.000E+0C 0.0000 ©O.0COE+0C ©,0000 0.000E+00 0.0000 0.000+00 0.0000
Cs-137 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0C00C 0.000E+00 0.0000 0.000£+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.000¢ 0.000E+00 0.0000
Gd-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pb-210 4.026E-14 0.0000 7.106E-15 0.0000 1.225€-14 0.0000 1.829E-16 0.0000 1.959€-16 0.0000 5.999E-14 0.0000
Ra-226 1.750E-14 0.0000 3.063e-16 0.0000 2.639-15 0.0000 &4.874E-17 0.0000 1.394-16 0.0000 2.064E-14 0.0000
Th-230 6.058E-18 0.0000 2.054E-19 0.0000 1.239£-18 0.0000 7.430E-21 0.0000 1.399E-21 0.0000 7.511E-18 0.0000
U-234  6.143E-12 0.0000 2.245E-14 0.0000 9.197-13 0.0000 5.919€-15 0.0000 2.998E-14 0.0000 7.121€E-12 C.0000
U-238 2.002E-07 0.8590 7.520E-10 0.0032 3.088E-08 0.1325 2.048E-10 0.0009 .1.0186-09 0.0044 2.331E-07 1.0000
iRfsfef fEfififff fiifif ffffffffi ffffif fEfiffff ffifii ffEfRf8f fiffff ffE0f96ff f19€1f fIEDD868f $EEf8M
Total 2.002E-07 0.8590 7.520E-10 0.0032 3.088E-08 0.1325 2.048E-10 0.0009 1.019E-09 0.0044 2.331€-07 1.0000

** Sum of water independent ground,
and water dependent water, fish,

inhalation, plant, meat, milk, soil
plant, meat, milk pathways

0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSOW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 2.700E+02 years
0 Radionucl ides
Radon ARAAARARAARARARAAAARAAARRAAAARAARARAARARAARARARRARAARAAARRARARRARAARARAAAAARAAARAARAAAR
Pathway i i
ARARAABAARRA AR AR A AR
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.00CE+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+0C 0.000E+00 0.000£+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
fififffiffs ffffiffifi ffiffifaif POEfdiffin fQeffifiid ffipfiifef fQofdindddf fO0990D000 SHfLR0004°
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000£+00 0.000E+00
Water-ind. == Watér-independent Water-dep. == 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= 2.700E+02 years

Water Independent Pathways (Inhalation excludes radon)

Draft A

Ground Inhalation Radon Plant Meat Milk Soil

ARAAARAAAARARAAR AARARAAAAAARARAA AAARAARRAAAARARR ARAARAAAAAAAARAA AAARARAAAAAAAAAA AAARAAAARAAAARAA AAARAAAARAARAARA
isk  fract. risk  fract. risk  fract. risk fract. risk  fract. risk  fract. risk  fract.
AAAR ARARAR ARRARAAAA AAAAAR AARAAAAAA AKAAAR ARARRAAAAR ARAAAA RAARAAAAK AAAAAA ARARARAAA ARAAAA ARARAAAAA ARAAAA
Co-60  0.000E+00 0.0000 0.00C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 €.0000 ©0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000£+0C 0.0000 0.000E+0C 0.0000 0.0COE+00 0.000C O0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000
U-238 0.000e+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.00C0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fifffes fffedided feiiff fiffff00 fiff0 QfEEIQREY PERRMD CERRREEEL QD000 PEEREDOO0 fRif0d fQffQf00f DOOOOT PREEEEEEE PRTEM
Total 0.000£+00 0.0000 0.000E+0C 0.0000 O0.0DOE+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 0.C0CE+00 0.0000 0.000E+00 0.0000
Al nment o3 Sheet No. 24 of 28

Ongater & W Clark Date _12/14/09

Chid v MOV Percott Date _12/14/09

San Mo 2100H-CA-V0110 Rev. No. __1

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines C-57



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-K-28:7 Pipeline Scale Shallow 2one Radionuclides
File : C:\RESRAD_FAM]LY\RESRAD\6.5\USERFXLES\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= 2.700E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways

Radio- ARAAAAAAAAKARAAA ARAAARAARARARAAA ARAAARRAARARAAAR AAARAARRARAAARAAA ARAKARARARRARARA ARRARAARAARARARA AAKAAAAKRAKAKAAAA
Nucli isk fract. risk fract. risk fract. risk fract. risk fract. risk  fract. risk  fract.

ABA BARARR ARAAARARA AKAAAA ARARAAAAA AARARA AARAARARA ARAAAR ARKRKAAAR ARRRAR AKARAARAA AARAAA AAKAAARKA AAAKAA
Co-60  0.000E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 O0.0ODE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
€s-137 0.0C0E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.00QE+00 0.0000 0.000E+00 ¢.0000 0©.000E+00 0.000C 0.000£+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+0C 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  2.002E-07 0.8590 7.520E-10 0.0032 0.0G00E+00 0.0000 3.08BE-08 0.1325 2.048E-10 0.0009 1.019E-09 0.0044 2.331E-07 1.0000
PREEE6] POER0000 fRR000 GROEOD800 PO0000 PfE848000 (90008 SE00000f POO800 SEOQ68060 f0060 Sffefiffd €06881 fifffiiif fiiiii
Total  2.002E-07 0.8590 7.520E-10 0.0032 0.000£+00 0.0000 3.08B8E-08 0.1325 2.048E-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, Clar+ _Date _12/14/09
Chk'd By ‘M. W. Perion _ Date _12/14/09

Calc. No __0120% CA VU110 . Rev No _1__
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ATTACHMENT 3
1RESRAD, Version 6.5 T« Limit = 180 days 1271372010 09:43 Page 26
Intrisk : 100-K-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\é.S\USERFlLES\100-H—28-7_183-H_PIPELINE.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+03 years
Water Independent Pathways (lInhalation w/o radon) Water Dependent Pathways
Radio-  AARAAAARARARAARAAAAKARAARARAAAAAAAAAAAARARARARKARARAAR RAKAKAKARAAKAAKAKAAKAAKARRARARARRARAKARAAKAAARRARARAAAA
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk
ARARARA AAARAAARAR AAAAARRARA ARRARAAAAR ARAAARARAAA AAARAAARAR ARARAARARA ARAAARARAA AAKAARAAAA AKAAARAARA AABARARAAA AA
Co-60 0.000E+00 0.0D0E+D0 0.00CE+00C 0.0COE+D0 0.000E+00 0.00D0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.COOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Eu-152 0.000E+00 0.000E+00 0.000E+00 O0.0COE+00 0.C00E+00 0.000E+00 0.000E+00 0.0D00E+00 0,.000E+00 0.000£+00 0.000£+00
Gd-152 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+Q0 0.000E+00 O0.00CE+00 0.000E+00 0.000E+00 0.000E+00
Pb-210 0.000E+00 ©.000E+00 0.000E+00 O0.0GOE+00 O0.000E+D0 2.428E-06 1.56BE-07 2.692E-07 4.038E-09 4.365E-09 2.863E-06
Ra-226 0.000E+00 0.000E+00 0.000E+0C 0.C00E+00 0.000E+D0 3.621E-06 4.71BE-08 4.04BE-07 7.509E-09 2.168E-08 4.102E-06
Th-230 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 1.765E-08 4.593E-10 2.050E-09 5.272E-12 B.534E-13 2.016E-08
u-234 0.000E+0C 0.00DE+00 0.000E+D0 0.000E+00 0.000E+00 2.913E-03 7.872E-06 3.220E-04 2.052E-06 1.045E-05 3.255E-03
u-238 0.000£+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+Q0 0.000E+00 0.000E+00 0.00CE+00
feftefs fEffftffff sffffffiff fiOfffiffiff PEE60f0ffi fffffffiff feiaififff fEO€fiiff DRRSO00800 SREO060000 (HRO000000 JE0100000
* sum of atl ingestion pathways, i.e. water independent ptant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
o]
Amount of Intake Quantities QINT9(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000€+03 years
4] Radionuctides
Radon ARARAARAARKARAARARARAAKAAARRARAAARARRAARARARARARRAAAARAARARRRAARAAARARRARRARRAARARRAAAA
Pathway Rn-222 Po-218 Pb-214 B8i-214 Rn-220
AKRRARARRAR AAAAKAKARA AAARRAAAAA AAAARARARA AAKAARARAA ARAARARAAA AARRAAARAA A AR A
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 ©.00CE+00C 0.000E+0C 0.000E+G0 (.00CE+00 O. 000E+00
Water-dep. 0_CODE+0C 0.0D0E+0C 0.0OCE+00 0.00DE+00 0.0COE+0C 0.0C0E+00 0.000E+00 0.000E+00
fRftffififs tfRffefiff fEOEE00008 fOGf00e00d fEOO0000D CRnfffiefe fifafifias fER800008 PREQD00001
Total 0.000E+00 0.000E+0C 0.000E+00 O0.000E+3C 0.000E+0C 0.000E+00 0.000E+00 0.000E+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= 1.000E+03 years
o] Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Miltk Soil
Radio- AAAAAAAAAAAAAAAA ARARKARBARARABAA AAAAAARKAAAAAARA ARARARAARARAAAAR AAAAAAARAARAARAA ARARARAAAARARAAR
Nucl ide risk risk  fract. i . i . risk fract. risk  fract.
ARARRAA ARAARAAAA A ARARRAAAR ARA Al AR (AR RAARAAAAR RAARRR AARARAAAA ARARAA
Co-60  0.000E+00 G, 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 G.000£+00 0.0000
Cs-137 0.000E+00 0. 0.000E+00 0.0000 C.0Q0OE+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000
Eu-152 0.000E+00 0. 0.000E+00 0.0000 O©.0CDE+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Gd-152 0.000E+00 0.0000 -0.000E+00 0.0000 0.O0COE+00 0.0000 0.000E+00 9.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0006 0.0C0E+0C 0.0000 0.0COE+00 0.0000 0.000E+0C 0.0000
Ra-226 ©.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000
U-234  0.000E+00 0.0000 0.000E+00 0.0000 O.COOE+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.0O0CE+00 0.0000
y-238 0.000E+00 0.0000 0.000E+00 0.0000 O.COOE+00 0.0000 0.000E+00 0.0000 0O.000E+00 0.0000 0.000E+Q0 0.0000
friffid fpfffifdf pifiid ffifREE0f fRERED EREOE06RE fiifti fPRfetiif tEeRff ERRREEOHE fRfR0 QORITEE00 PDRI9
Total 0.000€+00 0.0000 0.000E+00 0.0000 0.000€+0C 0.0000 0.0C0E+0C 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000
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Draft A

Attachment to Waste Site Reclassification Form 2009-030

ATTACHMENT 3
1RESRAD, Version 6.5 T« Limit = 180 days 12/13/2010 09:43 Page 27
Intrisk : 100-H-28:7 Pipeline Scale Shallow 2one Radionuclides

File + C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-HK_PIPELINE.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years

Water Dependent Pathways

Water
. RARARRARRAARARAA
i f .

AR
0.000E+CD
0.000E+00
0.000E+00

Cs-137
Eu-152

Fish
AhAAAAAAﬂAAAAAAA

0.000E+00 0. 0000
0.000e+00 0.0000
0.000E+00 ©0.0000

Plant
ARRARAARARRRARRA

A A
0.000E+00
0.000E+00
0.000E+00

Meat
AAAAAAAAAAAAAAAA
fract.
AR ARARAA
.000E+00 0.0000
.000£+00 0.0000
.000e+00 0.0000

o

Milk
ARRAARRRAARRAAAA
risk fract.
RRARRARAA ARRAAR
000E+00 0.0000
00DE+00 0.0000
000E+00 0.0000

All Pathways**
RRRARRAARRARAARA
risk fract.
AARRARAAR ARARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
1.655E-14 0.0023
7.442E-16 0.0001
.670E-18 0.0000
255E-14 0.0031
000E+00 0.0000

fiffrifit 1iilfl
3.984E-14 0.0054

0.000E+00
2.841E-14
6.386E-15
7.446E-18
9.225E-13
0.000E+00
fieeent
9.573E-13 0.1303

6d-152
Pb-210
Ra-226
Th-230
U-234

0.000E+00
9.429E-14
4.278E-14 0.
4.905€-17
6.1776-12

U-238  0.000E+00
iiill!i fREETEgLs (50008
Total 6.315E-12 0.8593

.000E+CO 0.0000

0

0

0 000E+00 0.0000
.261E-16 0.0001

0

0

0

606£-16 0.0001

0

0

0 0.000E+DO 0.0000
Q

419E-16 0.0000

0

0

0.

0

0

0
1.401E-13 0.0191

0

0

0

0058
0.0000 1
0.8406 2.
0.0000 0.

-185e-16 0.0000
.906E-20 0.0000

.879E-15 0.0008 2.995E-14 0.0041
0.000E+00 0.0000 0O.000E+00 0.0000
fEeRfaeit fiiifi fRfEfifff fEffef
6.423E-15 0.0009 3.075E-14 0.0042

5.038E-14 0.0069
5.819-17 0.0000
7.158E-12 0.9741
0.000E+00 0.0000
fiffififi if1iifs
7.349E-12 1.0000

081E-21 0.0000

Vs aa 000 O M
NWWroOOD O

** Sum of water independent ground,
and water dependent water, fish, piant,

inhalation, plant, meat, milk, soil
meat, milk pathways

Excess Cancer Risks CNRS9(irn,i,t) and CNRSPMW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+03 years

0 Radionuclides

Radon ARARARAAAARARAKAAAARARKAARRARAARARARRRRAARRARAARARARAAAARAARRRARAARAARAARARRARAARKAARAR

Pathway Rn-222 Po-218 Pb-214 Bi-214 RN-220 Po-216 Pb-212 Bi-212
ARAARRAAAAA RARAAARBAA AARAAAAAAA AAAARAAAAR AARAAAAARE RAAARARAAR AAAAAAAARA ABAAAAAAAA AAKAAARAAA

Water-ind. 0.000£+00 0.000E+0C O.DD0E+00 O0.000E+00 0.0COE+00 0.000E+00 0(.000E+00 0.000E+00

water-dep. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O. 000E+00  0.000E+00 0.00DE+00

Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.00CE+00

water-ind. ==
0

Water- independent Water-dep. == Water-dependent
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuciides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years
Water Independent Pathways (Inhatation excludes radon)

Radon Plant
ARAARARRARRARARR RARRAARAARARAARA
i f fract.
A BA, AR ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
Priiiiing
0.000E+00

oo

Ground
ARRAAARRAAAAARAR
rlsk f

Mitk

RRAAAARARAAAARAA

risk fract.
AKARABRRAR RRARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+G0 0.0000
PrEffetes ff1fit
0.000E+00 0.0000

Soil

AARAARRAARRARAAA

risk  fract.
RARARARRA ARAAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.00CE+0C 0.0000
""" frifii
0.0000

Inhalation Meat
ARAAARARAAARRRRAA ARRAARARARKARAAR
i risk fract.
AARRARKAA ARRAKA
0.000E+00 0.0000
0.000E+00 0.0000
0.CO0E+00 0.0000
0.000E+00 0.0000

Radic-
'de

AR A
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
fRiffiie fiiiii
0.000E+00 0.0000

0.000E+00 0. 0000
0.000e+0C 0.0000
0.000E+00 0.0000

Co-60

0.000£+00 0. 0000
Cs-137 0.000€+00 0.0000
Eu-152 0.000€E+00 0.0000

0.000E+00

u-238

[R228 08!
Total

0.000€+00 0.0000

iiteiiif fifiii
0.00CE+00 0.0000

0-0000

i
0.0000

Lrrat
0.0000

0.000e+00 0.000E+00 0.0000 0.000E+00
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1RESRAD, Version 6.5
Intrisk :

Attachment to Waste Site Reclassification Form 2009-030

T« Limit = 180 days
100-H-28:7 Pipeline Scale Shallow Zone Radionuclides

ATTACHMENT 3

12/13/2010 09:43 Page 28

Total Excess Cancer Risk CNRS(i,p,t)*** for
and Fraction of Total Risk at t= 1.000E+03 years

File

Water
Radio- AAARAARARAAARAAA
Nuclide risk fract.

KRRAKAR ARARRAAARAR ARRAAA
Co-60  0.C00E+00 0.000C
Cs-137 0.000e+00 0.0000
Eu-152 0.000E+0C 0.0000
U-238  6.315£-12 0.8593
PETTDED TR0 f0980 §ii1id
Total  6.315E-12 0.8593

***CNRSI(i,p,t) includes

Fish

ARARARRAAARARARR

risk  fract.
ARRRARARA RARAKA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.984E-14 0.0054
PRiffiifn 1iifif
3.984E-14 0.0054

Initially Existent Radionuclides (i) and Pathways (p)

: C:\RESRAD_FAMILY\RESRAD\&.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Water Dependent Pathways

Radon

ARRRRAARRRRRARAR

risk  fract.
RRRARRARR ARRARA
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
[ifgiiees iiiiit
0.000E+00 0.0000

Plant

KARARRRARARARRAR

risk
RBARARARAR
0.000E+00
0.000E+00
0.000E+00
9.573E-13

9.573e-13

contribution from decay daughter radionuclides

fract.
RARARR
0.0000
0.0000
0.0000
0.1303
ifiifg
0.1303

Meat

RARRRARRAARAAARA

risk  fract.
RARAAARAA RAARAR
0.000£+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
6.423E-15 0.0009
fifffiifn ffiiii
6.423E-15 0.0009

Attachenesr
Originates
Chik'et By A}

Coal

N Clagk
v, Perrott
:100H-CA- V0110

Mitk

RAEAARARRAAAARAR

risk fract.
ARRAARARR AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.075E-14
""" 383481

3.075E-14 0.0042

Draft A

All pathways

RARAARAAAARRARAA

risk fr
ARKAAARRA AR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.349E-12 1.0000
Pififiiif tiitfg
7.349E-12 1.0000
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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 1
Concent : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H~28-7_183-K_PIPELINE.RAD

Table of Contents

Part IV: Concentration of Radionuclides
iitfffrfffefffeeffteffffefffffeffifesfs

Concentration of radionuclides in different media

Time= 0.000E+00 ... ... .ttt et 2
Time= 1.000E+00 .. .. . irt ittt niiirinieit i 3
Times 3.000E+00 .. ...t iiin it ieneeeanaannannnnanns 4
Time= 1.000B+01 ... .. 0. imeeansnanaaaraean 5
Time= 3.000B+01 ..., ...ttt 6
Time= 1.000E+02 ... ..ttt imni it 7
Times 2.700E+02 ...ttt ittt ttan e 8
Time= 1.000E+03 . ... . ...ttt itiiiiiarecrnnennnnnans 9
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Attachment to Waste Site Reclassification Form 2009-030

ATTACHMENT 4

1RESRAD, Version 6.5 T« Limit = 180 days 12/1372010 09:43 Page 2
Concent : 100-H-28:7 Pipeline Scale Shallow Zonme Radionuctides
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Concentration of radionuclides in envirormental media

at t = 0.000E+00 years

Contaminat- Surface Air Par- Well Surface

ted Zone Soil* ticulate Water Water
Radio- RARAARRAAR AAARAARAAR AARAARAARR AAAARARAAA AAAARAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
ARAAAAA ARARAARAAA RAAKAARAAAA AARARAAAAR ARAAAARAAA AAARARAAAA
Co-60 2.700E-02 1.143E-03 1.188E-08 0.000E+00 0.000E+00
Cs-137 1.230E+01 5.207e-01 S.413e-06 0.000E+00 0.000E+00
Eu-152 1.540E-01 6.519E-03 6.777e-08 0.000E+00 0.000E+00
6d-152 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.CO0E+00
Pb-210 0.000E+00 0.000E+00 O0.000E+Q0 0.000E+0C 0.000E+00
Ra-226 0.000e+00 0.000E+00 ©0.000E+00 0.000E+00 0.000E+00
Th-230 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00
u-234 0.000E+00 0.000E+00 0.000£+00 0.000E+00 0.CC0E+00
y-238 2.520E+00 1.067E-01 1.109E-06 0.000E+0C 0.000E+00
fEEPEf RfSSRRf00 fESSORER8E HEDE00000 SOOSE00001 TTiifeiiif

*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 = 0.000E+00 years*
brinking Nonleafy Leafy Fodder Meat Milk Fish Crustacea
able Vegetable

Radio- AR & ARA ARARARARAA A A ARAARAAAAA AARAAAARAR AARRRARAAR ARARAARARA AAAARAAAAA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/t pCi/kg pCi/kg
ARARARA  ARARARRRRR AARARAAAAR ARARARAARR RRAARAAARA ARARARAAAR AAAARAAAAK KAKARARAAR AAAARARAAA AAARAARAAA
Co-60 0.000E+00 1,524E-02 1.524E-02 1.524E-02 1.524E-02 3.216E-02 2.820£-03 0.000E+00 0.000E+00
Cs-137 0.C00E+00 3.4726+00 3.473E+00 3.473+00 3.473E+00 1.490E+01 3.611E+00 0.000E+0C 0.000E+00
Eu-152 0.000E+00 2.720E-03 2.734E-03 2.736E-03 2.736E-03 &6.891E-03 1.705E-04 0.000E+0C 0.000E+00
Gd-152 0.000E+00 0.000E+00 0.COOE+00 ©.000£E+00 0.000E+0C0 0.000E+00 0.000E+00 0.000E+0C ©O.000E+00
Pb-210 0.000E+0C0 0.000E+00C O0.00OE+00 0©.000E+00 G.000E+00 0.000E+00 0.00CE+CO0 0.000E+0C 0.000E+00
Ra-226 0.000£+00 O0.000E+00 0.000E+00 0.000E+00 0.0C0E+00 0.0C0E+00 0.0C0E+00 0.000E+00 0.000E+00
Th-230 0.000E+00 0.000E+00 0.C00E+00 0.000E+00 0.000E+00 O0.CO00E+00 0.0C0E+00 0.000E+00 0.000E+00
U-234 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 ©.00DE+00 O0.000E+00 0.0CCE+00 0.000E+00 0.000E+00
u-238 0.000E+00 4.451E-02 4.474E-02 4.477E-02 4.477€-02 1.917E-02 3.348E-02 0.000E+00 0.000E+00

IRRREES

*Concentrations are
For livestock fodder, consumption time is t minus meat or milk storage time.

at consumption time and include radioactive decay and ingrowth during storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,

1.e.

using parameters appearing in the input screen when the pathways are active.

Draft A
|
|
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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 3
Concent : 100-H-28:7 Pipeline Scate Shatlow Zone Radionuclides
Fite ¢ C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7 _183-H_PIPELINE.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+00 years

Contaminat- Surface Air Par- Wetl Surface
ted Zone Soi l* ticulate Water Water

Radio-  ARAKARARAR AARRRKRAAA AARARRAAAA AMKARAAARA AAAAAKARAA
Nuclide pCi/g pCi/g  pCi/m**3 pCi/L i
RAKARAA  AARRARRAAR AARAAARARA BAAKAAAARA AAABKARAAA AR A
Co-60 2.023e-02 7.217E-04 7.502E-09 0.000E+00 G.000E+00
Cs-137 1.027e+01 3.664E-01 3.809E-06 0.000E+00 0.000E+00
Eu-152 1.406€-01 5.013e-03 5.212E-08 0.000E+00 0.000E+00
6d-152 2.625E-16 9.361E-18 9.731E-23 0.000£+00 0.000E+00
Pb-210 1.837E-17 6.552E-19 6.811E-24 0.000E+00 0O.C00E+0C
Ra-226 2.098E-15 7.4B1E-17 7.777E-22 0.000E+00 0.000E+00
Th-230 1.199€-11 4.278E-13 4.447E-18 0.000E+00 0.000E+00
u-234 1.670E-06 5.956E-08 6.192E-13 0.000E+00 0.000E+00
U-238 6.177e-02 2,.203-03 2.290E-08 0.000E+00 0.000E+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+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  ARAARARAAA ARAKARAAAA ARAAAAARAA ARAKARARAA AAAKAAKARA AARAAKAAAA AKAAAAAARA AAAAAAKAAAA ARRAARAAAR
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg

ARARARR AARAAAARAR ARARARAAAK RAAARAAAAR RARAAARRAA ARARARRAAA ARAKKKAARA KRAAAKAARA AKAAAAKRAA ARAKARARAA

Th-230 0.000E+00 7.725€-14 7.2B6E-14 8.727E-14 9.12BE-14 2.609E-14
U-234 0.000E+00 2.519E-08 2.500E-08 2.651E-08 2.619E-08 1.094E-08 1.875£-08 0.000E+00 0.000E+00
u-238 0.000E+00 71.069E-03 9.345E-04 1.849E-03 1.510E-03 S5.064E-04 7.183E-04 0.000E+00 0.000E+00
PRRtEd PROfRRfif0 fRfffifiif fRRRR€808f PRR6000000 PO0009000 TR000dd6f faiffieifi FiMii0900f (060088801
*Concentrations are at consumption time and include radicactive decay and ingrowth during storage time.

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

.553E-15 0.000E+00 0.000E+00

Co-60 0.000E+00 9.751E-03 9.634E-03 1.030E-02 1.005E-02 2.126E-02 1.82BE-03 0.000E+00 0.00CE+00
Cs-137 0.D00E+00 2.475E+00 2.446E+00 2.600E+00 2.551E+00 1.090E+01 2.590E400 0.000E+00 0.000E+00
Eu-152 0.000E+00 2.110E-03 2.104E-03 2.195E-03 2.164E-03 5.373£-03 1.314E-04 0.000E+00 O.000E+00
Gd-152 0.000E+00 3.935E-18 3.92BE-18 3.853E-18 4.016E-18 1.002E-17 9.847€-20 0.000E+00 0.0COE+Q0
Pb-210 0.000E+00 1.507E-18 1.126E-18 1.808E-18 2.122E-18 4.102E-19 1.373E-19 0.000E+00 O.0COE+00
Ra-226 0.000E+00 4

7

2

1

1
9
1
.592E-16 4.961E-16 3.259E-16 3.743E-16 5.578E-17 5.778E-17 0.000E+00 0.0COE+00
1
1
7

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

ATTACHMENT 4

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

Concentration of radionuclides in environmental media
at t = 3_000£+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil¥ ticulate water Water

Radio-  ARAAAAAAAR AAAXARAAAA ARAAKAAAAR ARARARRARA AARAARAARAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L

RARARAAA AARAAARAAR ARARARRRAAA AARARARAAA ARARAAARAR ARAARAARAA

Co-60 1.136E-02 2.538E-04 2.638E-09 0.000E+00 0.00DE+00
Cs-137 7.167E+00 1.601E-01 1.664E-06 0.000E+00 0.000E+00
Eu-152 1.171E-01 2.615E-03 2.719€-08 0.000E+00 0.000E+00
Gd-152 7.134E-16 1.593E-17 1.656E-22 0.000E+00 0.000E+00
Pb-210 6.260E-16 1.398E-17 1.453E-22 0.000E+00 0.000E+00
Ra-226 2.2126-14 4.941E-16 5.136E-21 (0.000E+00 0.000E+00
Th-230 3.843e-11 8.583E-13 8.923£-18 O0.000E+00 0.000E+00
u-234 1.256E-06 2.805E-08 2.916E-13 0.000E+00 0.000E+00
u-238 3.712E-05 8.289E-07 8.617t-12 0.000E+00 0.000£+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+00 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  AAARARAAAA AAAAAAARAR ARAAAARAAR ARAAARARAA ARARAARAAA RAAAARAAAR AAAARAKAAA ARRAARAAAR RARAARAAAR
Nuclide pCi/L pCi/skg pCi/kg pCi/kg pCiskg pCi/kg pCi/L pCi/kg pCi/kg

ARRRARA AARAARARAA AAARARAAAA ARAAAAKAAA AAAAAAAAAA ARAAAAARAA RAAAAAARAA RARAAARARA AMAARRAARR ARAARARARA

Co-60 0.000E+00 3.444E-03 3.389E-03 3.692E-03 3.584E-03 7.587E-03 6.482E-04 0.000E+00 0.000E+00
Cs-137 0.000E+00 1.086E+00 1.069E+00 1.158E+00 1.130E+00 4.820E+00 1,138E+00 0.000E+00 0.000E+00
Eu-152 0.000E+00 1.105E-03 1.098€-03 1.167E-03 1.145E-03 2.822E-03 6.859E-05 0.000E+00 0.000E+00
Gd-152 0.000E+00 6.726E-18 &.6B8E-18 6.940E-18 6.941E-18 1.716E-17 1.673E-19 0.00CE+00 0.000E+00
Pb-210 0.000E+00 2.654E-17 2.358E-17 3.221E-17 3.328E-17 7.892E-18 2.678E-18 0.000E+00 0.000E+00
Ra-226 0.000E+00 3.253E-15 3.292E-15 3.092E-15 3.156E-15 4.536E-16 4.204E-16 0.000E+00 0.000E+00
Th-230 C.000E+00 1.476E-13 1.457E-13 1.593E-13 1.593E-13 4.655E-14 2.407E-15 0,0006+00 0.000E+00
u-234 0.000E+00 1.191E-08 1.178E-08 1.275E-08 1.246E-08 5.183E-09 B8.837E-09 0.000E+00 0.000E+00
u-238 0.000E+00 4.040E-07 3.517E-07 7.092E-07 5.758E-07 1.919E-07 2.706E-07 0.000E+00 0.000E+00

fRRE86f RERESE6960 QeifffQ60f fORO0QODE0 PRORERID00 POEQERD000 TEOEPT0090 POET900680 ffffffeifi f10D101647
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Attachment to Waste Site Reclassification Form 2009-030

ATTACHMENT 4
1RESRAD, Version 6.5 T« Limit = 180 days 12/13/2010 09:43 Page 5
Concent : 100-H-28:7 Pipeline Scale Shallow 2one Radionuclides
File s C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-K-28-7_ 183-H_PIPELINE.RAD

Concentration of radionuclides in environmental media
at t = 1.000E+01 years

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

Radio-  AAKAARARAA ARRARAARAR ARAKARKAAA AARARARARA AARARAAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L

RRRAKAR RAKARKARAA ARAARARARA AARAAARAAR AAARAAARAA ARRAAAARAR

Co-60 1.509E-03 0.000E+00 0.000E+00 0.0O00E+00 0.000E+00
Cs-137 2.032e+00 0.000E+00 0.000£+00 0.00CE+00 0.000E+00
Eu-152 6.180€-02 0.000E+00 0.000E+00 0.0COE+00 0.00DE+00
Gd-152 1.714€E-15 0.000e+00 0.000E+00 0.000E+00 0.00DE+00
Pb-210 1.474€E-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Ra-226 1.564E-13 0.000E+00 0.000E+00 0.00CE+00 0.000E+00
Th-230 8.640E-11 0.000E+C0 O0.000E+00 0.000E+00 0.000E+00
U-234 4.187e-07 0.000E+00 O.000E+00 0.000E+00 0.C00E+00
u-238 1.974E-16 0.000£+00 0.000E+0C 0.000E+Q0 0.000E+00

Pfified fiffffifde fifffitiff iffff8€86f PfR000E000 FROif8000t
*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 medis
at t = 1.000E+01 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea

Water ble 1

Radio-  AAARARAAAA A ARA A A AR AR RRA A# AR ARRARAAARA ARARARAAARA AAAARAAARA
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg

BAKARAR ARAARAARRR AAARARARAR ARRAARAAAR AARARAARAAR AAARAAAAAA ARAKAAAAAR AKAARAAKAKA AKKARAAAAA AAAARARKAA

Co-60 0.000E+00 0.000E+0C 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.C00E+00 0.000E+00 0.000E+00
Cs-137 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00C 0.000E+00
Eu-152 0.000E+00 0.000E+Q0 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Gd-152 0.000E+00 0.000E+00 0.0D0E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0O.000E+00
Pb-210 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.0O0E+00 0.000E+00 0.000E+Q0 0.000E+00
Ra-226 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0C  0.000E+00 0.000E+00 0.000E+00
Th-230 0.000E+00 0.000E+00 0.000£+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00
u-234 0.000E+0C 0.000E+00 0.000£+00 0.000£+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000£+00
U-23i 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

8
fifff8d PRRRESE088 SES6066606 ffeffifidi faffffifdf fofdffifif fOF000000 TEQ0000000 FR00000008 PE40004i
*Concentrations are at consumption time and include radiocactive 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.

Draft A
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Attachment to Waste Site Reclassification Form 2009-030

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:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

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

Contaminat- Surface Air Par- Vell Surface
ted Zone Soi l* ticulate vater Water

Radio-  ARAAAAAAAA RARAAAAAAR AARRARRRAA RAARARARAR ARRARRAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L

RARRARA AARARAARAR AARARARAAR AARARARRRA AKARAAAAAA ARARARAAAA

Co-60 4.713E-06 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 5.547€-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Eu-152 9.952E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Gd-152 2.317e-15 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pb-210 8.517e-14 0.000£+00 0.000E+00 0.000E+00 0.000E+00
Ra-226 3.814-13 O©.000E+00 0.000E+00 0.0C0E+00 0.000E+00
Th-230 1.091E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-234 1.814E-08 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
u-238 0.000E+00 ©.000E+00 0.000E+00 0.000e+00 0.CO0E+0C

fiiffii fffifififi fEfffffiff fOER738000F fORE980090 fH9D100¢088
*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*

prinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  ARAAAAARAE ARARAAAARA KAARAAAAAR AAAARAAAAA ARKAAAAAAR ARAAARAARA AARAKAAARA ARRAARRAAR ARAARAARAR
Nucl ide pCi/L pCi/kg pCi/kg pCi/kg pCiskg pCi/kg pCi/L pCi/kg pCiskg

ARARAAA ARBAAAARAE AARRAARARA AAARAAAAAA AAARAAAAAA AAAAAAAAAA ARAAAAAAAR AARARARAAA ARAAARRAAA ARARARAKAA
Co-60 0.00CE+00 0.000E+00 0.00OE+0C ©.0OOE+00 0.000E+0C ©O.000E+0C 0.000E+00 0.000E+00 0.000E+00
Cs-137 0.000E+0C 0.000E+00 0.000E+00 0.CO00E+00 0.000E+00 O.000E+00 0.00CE+00 O0.000E+00 0.000E+00
Eu-152 0.0C0E+0C 0.000E+00 0.000E+00 ©0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00
Gd-152 0.000E+0C 0.00CE+00 0.000E+0C 000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.00CE+00
Pb-210 0.000E+00 0.000E+00 0.000E+00 000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00
Ra-226 0.000E+00 0.000E+00 0.00CE+00 O00E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00
Th-230 0.000E+00 0.000E+00 0.000E+00 000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-234 0.000E+00 0.000E+00 0.000E+00 O00E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00
y-238 0.000E+00 0.000E+00 0.000£+00 0.000E+00 0.0C0E+00 0.000E+0QC (.000E+00 0.000E+00 0.00CE+00
peitfef  ptiffiiiff fifteiffif PEOREf808f PREOE8060F fR8ffdffif fOoffef0df PPOEQTE000 fOOE000000 fOOID0081
*Concentrations are at consumption time and include radicactive decay and ingrowth during storage time.

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

coocoo
COoOO0O0OO0O0O00OO0
(== e e e e R e e e

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 1271372010 09:43 Page 7
Concent : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides
File s C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

Concentration of radionuclides in envirommental media
at t = 1,000E+02 years

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

Radio-  ARARAAARAA AAARAARARA ARAARAARAA AARAARKAAA ARARARAAAA
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L

AARAAAR AARAAARAAA ARAARRARAA AARRAAAARR AAARRRAARAA ARRARARAAA

Co-60 8.024E-15 0.000£+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 1.864€E-07 0.00CE+0C 0.000E+00 0.000E+0C 0.000E+0O
Eu-152 1.668€-05 0.000E+00 0.000E+00 ©.000E+00 0.000E+00
Gd-152 1.300E-15 0.000E+00 0.000E+00 0.00OE+00 0.000E+00
Pb-210 1.192E-13  0.000E+00 0.000E+00 0.000E+D0 0.000E+00
Ra-226 4.200E-13 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Th-230 1.090E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00
u-234 3.072E-13 0.000E+00 0.000E+0C 0.000E+00 0.000E+00

u-238 0.000E+00 0.000E+00 0.000E+0C 0.0COE+00 0.000E+00
fREf08f ffffdfiffi fffffffifq fffffififd effffiifef fefadifeds |
*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 radionuctides in foodstuff media
at t = 1.000E+02 years*

Drinking MNonteafy Leafy Fodder fodder Meat Milk Fish Crustacea
ble Vegetable i
Radio- Al AR A AAR KAARAAKARA AAA AR AARARAARAR AAARAAAAAR ARAAAAAAAA
Nuct ide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg

KRRARAR  ABAARARAAR AAARAAAARA KAAAAAARRA RARARAAARA AARARARAAA AARAARAAAA AAAAAAKARA AAKAAKAARA AAAKAAKARA

Co-60 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 ©.00CE+00 0.000E+00
Cs-137 0.000E+00 0.0C0E+00 0.000E+00 0.000E+00 0.000E+00 0©.000E+00 0.000E+00 0.000E+0C 0.000E+00
Eu-152 0.000E+00 0.000£+00 0.000E+00 0.000E+00 O0.000E+00 0.0C0E+00 0.000E+00 0.000E+00 0.000E+00
Gd-152 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.CO0E+00 0.0COE+00 0.CO0E+00 0.000E+00Q
Pb-210 0.000E+00 0.00CE+00 0.000E+00C 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.0C0E+00
Ra-226 0.000E+00 0.000E+00 0.000£+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00
Th-230 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0©.0COE+00 0.000E+00 0.000E+00 0.000E+00
u-234 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
y-238 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+Q0 0.000E+00 0.000E+D0 0.000E+00

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

Concentrations in the medis 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 1271372010 09:43 Page 8
Concent : 100-K-28:7 Pipeline Scale Shallow Zone Radionuclides
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.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-  KAAARAARAR ARAAKARARA AAAARARARA ARARAAAKAR ARRARARRAR
Nucl ide pCi/g pCi/g pCi/m**3 pCi/L pCi/t
ABKAAAR KAARAARARA RARAAARAAA RARARAAAAA ARAAARKRAR AAKAAAAAAA
Co-60 4.059E-36 0.000E+00 0.000E+00 0.000E+00 0.0DOE+00
Cs-137 9.497€-21 0.000£+00 0.000E+00 0.000E+00 0.000E+00
Eu-152 3.027E-12 0.000E+00 0.00CE+00 0.000E+00 0.00CE+00
Gd-152 2.571E-16 0.D00E+00 0.000E+00 0.000E+00 0.000E+00
Pb-210 1.164E-13  0.000E+00 GC.000E+00 2.344E-10 3.685E-12
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 0.00DE+00 4.166E-13 6.550E-15
U-234 7.946E-25 0.000E+00 0.DC0E+00 3.164E-06 4.973E-08
U-238 0.000E+00 0.0DCE+00 0.0O0QE+00 2,388E+00 3.753E-02

FIITERS COSOO00000 SODRRRRILE DOSSOO0000 POOSOROOET TROTHIEE0M
*The $Grface Soit is the top layer of soil within the user specified mixing zone/depth.
e
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 Nonteafy Leafy Fodder Fodder Meat Mitk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  AAAKARAAAR AARARARAAA ARAAAAAAAR AARAAAAKAA ARARKAAAAR ARARAAAAAA AARAAAAAAR ARARARARAR AAARAAARAAR
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCiskg pCi/kg pCi/L pCi/kg pCi/kg

RRARARA ARARARRARR AARARARAAK AAAKAAAAAA AAAAAAAAAA AARAAAAAAA RARARAAAAA AAAARARARA ARAAAAAAAR AARAARARAR

Co-60 0.000E+0C 0.000£E+00 O0.000E+00 0.000E+00 ©.000E+00 0.0C0E+00 0.000E+0C 0.000E+00 0.000E+00
Cs-137 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+Q0
Eu-152 0.000E+00 0.000E+00 0.000E+00 O0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+Q0 0.0C0E+00
Gd-152 0.000E+00 0.000E+00 0.00DE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 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 3.782E-10 1.125€-09 2.658E-09 4.407E-09 ©5.064E-10 3.429E-10 9.5196-11 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-16 1.316E-12 6.668E-12
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 7.7236-01 3.753-01 2.252E+00

ffffffr fffrfffifd tEfREfRR60 ERETEIQE00 DRECRIREED COODMDERRf TEEEE€8080 fRe8ff868f ffffiffief f9ffiiiitf
*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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Concent : 100-H-28:7 Pipeline Scale Shallow Zone Radionuclides

File :

Concentration of radionuclides in environmental media

at t = 1.000E+03 years

Contaminat- Surface Air Par- Well Surface

ted Zone Soit* ticulate Water Water
Radio-  AAARARRARA ARRARARAAA AAKARAAARA AAAAAAAAAR AARRARABAR

Nucl ide i i pCi pCi/L pCi/L
AR AR A A AAR A AARARARAAR AAAAKAAAAA
0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00
0.000E+00C 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Eu-152 3.419E-41 0.000E+00 0.000E+00 0.000E+00 0.000E+00
6d-152 2.439E-19 0.000E+00 0.000E+00 0.000E+00 0.000E+G0
Pb-210 1.051€-13 0.000E+00 0.000E+00 3.326E-09 5.2296-11
Ra-226 3.703e-13 0.000E+00 0.000E+00 4.961E-09 7.798E-11
Th-230 9.613e-11 C.0D0E+00 O0.000E+00 2.408E-11 3.785E-13
u-234 0.000E+00 0.000E+00 0.000E+00 3.990E-06 6.272E-08
U-238 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

fifrifg

9

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\100-H-28-7_183-H_PIPELINE.RAD

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

Draft A

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

Drinking Nonleafy
Water Vegetable
Radio-  ARARARAAAR AAARAAAAAA
Nucl ide pCi/L pCi/kg
KAARAAR ARRRAARRAR KAARAAAAAA
Co-60 0.000E+00 0.000E+DO
Cs-137 0.000E+00 0.000E+00
Eu-152 0.000E+00 0.000E+00
6d-152 0.000E+00 0.000E+00
Pb-210 3.326E-09 4.380E-09
Ra-226 4.961E-09 6.592E-09
Th-230 2.417E-11 3.353E-11
U-234 3.990E-06 5.238E-06
t-238 0.000E+00 0.000E+00

PHffffd fffffieiis
*Concentrations are

Leafy
Vegetable
ARRRARAARA

pCi/kg
ARARAARRAR
0.000E+00
0.000E+00
0.000E+00
0.000E+00
2.095€e-08
3.133E-08
1.527E-10
2.511E-05
0.000E+00

at t = 1.000E+03 years*

Fodder
Meat

Fodder
Milk

Meat

Milk

Fish

Crustacea

ARARAAAAAA KRARAARARA ARARARAAAA AARARAAAAR ARAAAAAAAA ARAAARAAAR

PEiskg
RARRARARRA
0.000E+00
0.000£+00
0.000E+00
0.000E+00
2.2976-08
3.4226-08
1.971E-10
2.750€-05
0.000E+00

pCiskg

pCi/kg

AARARARRAR AAARARAAAA

0.000E+00
0.000€E+00
0.000E+00
0.000E+00
2.297E-08
3.422E-08
1.971E-10
2.750E-05
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.00CE+00
1.385€-09
2.575E-09
1.808e-12
7.037e-07
0.000E+00

pCi/L
RARARRARAR
0.000E+00
0.000E+00
0.000E+00
0.000g+00
5.389E-10
2.676E-09
1.054E-13
1.291E-06
0.000E+00

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

pCi/kg
ARAARRARAR
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.568E-08
3.899€E-09
3.796E-11
6.272E-07
0.000E+00

L PCiskg
AARAAAAAAA
0.000E+00
0.000E+00
0.000E+00
0.00CE+C0
5.237€-09
1.950E-08
1.899E-10
3.763E-06
0.000£+00

at consumption time and include radioactive decay and ingrowth during 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

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 2010a and WCH 2010b),
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 radiochemical analysis (BHI 2000a, BHI 2000b) are used as
appropriate. This review involves evaluation of the data to determine if they are of the right
type, quality, and quantity to support the intended use (i.e., closeout decisions). The DQA
completes the data life cycle (i.e., planning, implementation, and assessment) that was initiated
by the data quality objectives process (EPA 2006).

Confirmatory sample data collected at the 100-H-28:7 subsite were provided by the laboratories
in 11 sample delivery groups (SDGs): SDG K1570, SDG J00411, SDG K1373, SDG K1392,
SDG K1397, 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 J18KV5 in SDG J00417, and the undetected nitrate, nitrite,
and orthophosphate results for sample JISKVO0 in SDG J00416 as rejected, flagged with a “UR.”
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 2010a) 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 100-H-28:7 subsite.

Remaining Sites Verification Package for the 100-H-28:7, 183-H Process Water Lines D-1
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MINOR DEFICIENCIES

Minor deficiencies are discussed for the 100-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 (J18KV3) 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 (J18KW4) from test pit 1 of the 100-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 J00411 may be
considered estimated. Estimated data are useable for decision-making purposes.

SDG K1373

This SDG comprises two soil samples (J17HJ1 and J17HJ2) from test pit one of the 100-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 “J” 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 (J17HJS) from test pit 2 of the 100-H-28:7 subsite and one
equipment blank (J17HJ3). 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 J17HJ3 (the
equipment blank) are of similar magnitude as the method blank result. The result for calcium,
copper, iron, and sodium in sample J17HJ3 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 (J17HKS8) 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 11
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 (J17HL3) from test pit 2 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 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 (J17FP8) from suspected asbestos-containing mastic on a pipe in
test pit 2 of the 100-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 (J18KVO0) 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 (J18KV5) from test pit three of the 100-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 J18K'V5 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 JI8KVS5. 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 J18KV5 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 J18KVS5 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%, 30%, 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 (JISKW5) 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 J00413 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 2010b),
are the primary and duplicate samples (J17HK6/J17HK7) that were taken of pipe scale material
in test pit 2 for 100-H-28:7 and reported in SDG K1393, but were subsequently assigned to the
100-H-35 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). RPDs 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. RPDs of analytes detected at low concentrations (less than

5 times the detection limit) are not considered to be indicative of the analytical system
performance.

The RPD calculated for copper in the test pit 2 pipe scale duplicate sample (J17HK?7) 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 100-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
J18KV3 from test pit 1. The DQA review for 100-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 Environmental Information System (HEIS) database. The
confirmatory sample analytical data are also summarized in Appendix B.
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