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EXECUTIVE SUMMARY

This cleanup verification package documents completion of remedial action for the
126-F-1, 184-F Powerhouse Ash Pit. The 126-F-1 site is located within the 100-FR-2
Operable Unit in the 100-F Area of the Hanford Site in southeastern Washington State.
This waste site received coal ash from the 100-F Area coal-fired steam plant that
operate " from 1944 to 1965. Leakage of process effluent (reactor cooling water) from
the 116-F-14, 107-F Retention Basins flowed south into the ash pit, contaminating the

wthern | tion of the ash pit. Thus, the northern and southern portions “ the ash pit
have been addressed separately.

Remedial action of the northern por »n of the 126-F-1 site began on October 5, 2001,
and was completed on June 17, 2002. Remedial action activities involved removing the
contaminated coal ash from the northern portion of the ash pit and the underlying
contaminated soil. All contaminated materials were disposed of at the Environmental
Restoration Disposal Facility (ERDF). No remedial action was necessary in the
southern portion of the 126-F-1 site but the site could not be closed out until radioactive
decay occurred from the original sampling date in 2001 to 2007 to meet the radiological
dose limit of 15 mrem/yr above natural background. Results of the verification
sampling, laboratory analyses, and data evaluations for the 126-F-1 site indicate that all
remedial action objectives and goals for direct exposure, protection of groundwater, and

p ection of the Columbia River have been met (see Table ES-1).

The site meets cleanup standards andt  been reclassified as "interim closed out" in
accordance with the Hanford Federal Facility Agreement and Consent Order

(Ecology et al. 1998) and the Waste Site Reclassification Guideline TPA-MP-14, Rev. 1,
(RL-TPA-90-0001) (DOE-RL 2007). A copy of the waste site reclassification form is

included as Attachment _3-1.
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1.0 INTF ~DUCTION

This cleanup verification package (CVP) documents that remediation goals for the
126-F-1, 184-F Powerhouse Ash Pit site have been attained in accordance with the
Amendment to the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and
100-HR-1 Operable Units (ROD) (EPA 1997). Remedial action objectives and goals for
the 126-F-1 site are documented in the ROD (EPA 1997) and the Remedial Design
Report/Remedial Action Work Plan for tt 100 Area (RDR/RAWP) (DOE-RL 2005).
The ROD (EPA 1997) provides the U.S. Department of Energy, Richland Operations
Office the authority, guidance, and objectives to conduct this remedial action.

Portions of the 126-F-1 Ash Pit were contaminated by unplanned releases of 105-F
Reactor cooling water effluent. The northern portion of the ash pit was remediated in

2001 in accordance with the ROD (E A 1997). The southern pori® 10ftt ash pit was .

sampled in 2001 and determined to meet cleanup standards through radioactive decay
in 2007.

Soil cleanup levels were established in the ROD (EPA 1997) including a limited
ecological risk assessment. A baseline rii assessment for the river corridor portion of
the Hanford Site began in 2004, which includes a more complete quantitative ecological
risk assessment. That baseline risk assessment will be used as part of a final ROD for
this site.

The preferred remedy specified in the ROD (EPA 1997) and conducted for the 126-F-1
site included: (1) excavating the site to the extent required to meet specified soil
cleanup levels, (2) disposing of contaminated excavation materials at the Environmental
Restoration Disposal Fac ty (ERDF) at the 200 Area of the Hanford Site, and
(3) backfilling the site with overburden and clean soil to average adjacent grade
svation. Excavation was driven by remedial action objectives for direct exposure,
protection of groundwater, and protection of the Columbia Ri
The contaminants of concern (COCs) for the 126-F-1 Ash Pit evolved from the time the
site first appeared in the Remedial Design Report/Remedial Action Work Plan for the
100 Area (1998 F~R/RAWP) (DOE-RL 1998b) until the approval of the Sampling and
Analysis Instruction for Confirmatory Sampling of the Southern Portion of the 126-F-1
Ash Pit (BHI 2001b).

The original COCs for 126-F-1 listed in the 1998 RDR include cesium-137, cobalt-60,
europium-152, europium-154, europium-- _ 3, nickel-63, plutonium-239/240,
strontium-90, chromium, and hexavalent chromium. The site was added to the 700
Area Remedial Action Sampling and Analysis Plan in 1998 (DOE-RL 1998a) (1998
SAP) with COCs of cesium-137 and europium-152. The list of COCs was decreased in
the 1998 SAP due to findings in the Data Quality Objectives Summary Report for the
100-FR-I, 100-FR-2, 100-HR-1, 100-KR-1, and 100-KR-2 Group 4 Waste Sites (DOE-
RL 1997) (DQO Summary) which found the other contaminants to be waste
characterization concerns but not COCs. The COC list was not expanded to include
nonradioactive metals because process knowledge of the site showed that
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Radiological surveys of the uthern portion were conducted in 1995 to support
selection of remedial action alternatives for the site (BHI 1995), and identified mostly
low-level contamination throughout the site. Radiological surveys, using sodium iodide
(Nal) detectors and alpha energy and gamma energy analyses, were performed in
March 1996 to support downposting of the uthern portion of the site. Six test pits
were excavated, and samples of ash were 1alyzed onsite using high-purity germanium
and gamma spectroscopy during the March 1996 data col :tion activities. Results of
this effort indicated that slightly elevated levels of cobalt-60, cesium-137, europium-152,
and europium-154 were present at the ash pit above 1.2 m (4 ft) and concentrations
decreased with depth (BHI 2001b).

In 1997, Group 4 Remedial Action performed a field investigation to evaluate if sufficient
information existed to support  nedial design - “d to fill in data gaps for some of the
100 Area waste sites (Blun 1kranz 1997). As part of this activity, a test pit was
excavated on the south side of the ash pit to evaluate the der ty of the ;h for
development of remedial action contract specifications. This investigation identified a
coal ash la - of varying depth with a density of 999 kg/m® and the underlying soil (i.e.,
sand and gravel) with a density of 2,093 kg/m® (BHI 2001b).

In 1999, spectral-gamma logging using a small-diameter geophysical logging system
was performed to collect data on the distribution of subsurface gamma-emitting
radionuclides in  : vadose zone. The gross gamma-logging data indicated elevated
gamma activity in the upper few feet of each hole, generally with a peak in activity at
approximately 0.5 m (1.5 ft). It was initially thought that the elevated total gamma
readings (although low) represented widespread low-level contamination from the
ractor effluent leakage that had mixed with powerhouse coal ash. However, after
spectral gamma analysis of the data, it was determined that the increase was primarily
from the naturally occurring radionuclides of potassium, uranium, and thorium. Minor
concentrations of cesium-137 and cobalt-60 were determined from the spectral gamma
logs for a few of the probe holes. The concentrations above minimal detectable activity
levels were located within the top 1.5 m (5 ft) of the surface material. The majority of
analyses from the southern portion of the site were below detection limits (BHI 2001b).

A review of the combined historical radiological field survey data, GeoProbe gamma
survey data, and high-purity germanium data for test pit « - nples indicated that
confirmatory samplir  should be performed to provide evidence that the southem
portion of the ash pit could be closed without remediation (BHI 2001b).
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3.4 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

Final cleanup verification samples were collected from the northern portion of the site
fo »wing variance sampling, analysis, and data evaluation. Cleanup verification
sampling in the northern portion of the site began on July 16, 2002, and concluded on
July 17, 2002. The samples we submitted to offsite laboratories for analysis using
approved 2A ar ytical methods, as required per the SAP (DOE-RL 2001). Each
verification sample was a composite formed by combining samples collected at four
randomly selected nodes within each sampling area (excluding the quality
assurance/quality control samples). The sample design methodology and sample
location figures are presented in the calculation briefs for variance analysis and sample
design in Appendix C.

The division of the site excavation into decision units. as shown on the sample design
figures in Apper xC, afunction of the applicable !~ 5. The di >t exposure,
groundwater protection, and river protection RAGs are applicable to soils within 4.6 m
(15 ft) of the ground surface (shallow zone and overburden soil). The northern portion
of the 126-F-1 site consisted of shallow zone and overburden decision units. The si
was excavated to a depth of 4 m (13 ft), with the shallow zone consisting of the
excavation sidewalls together with the floor of the excavation.

As described in Section 3.3, the required number of composite samples for each
decision subunit in the shallow zone was less than the default number of four composite
samples specified in the SAP (DOE-RL 2001). Therefore, the default number of four
samples were collected from each shallow zone decision subunit (excluding the quality
assurance/quality control samples). The shallow zone decision unit for the northern
portion of the site contained nine decision subunits, which were each divided into four
sampling areas, giving a total of 36 sampling areas. Each sampling area was further
divided into 16 sampling nodes. Four of the 16 nodes were randomly selected and
sampled to form a composite sample for each sampling area.

An overburden decision unit was included with this site. The overburden decision unit
for the northern portion of the site contained three decision subunits, which were each
divided into four sampling areas, giving a total of 12 sampling areas. One composite
cleanup verification sample from each sampling area was obtained by compositing the
samples collected from four of the 16 sampling nodes for each sample area. The
sample design for this site is documented in the sample area and location calculation
brief included in Appendix C.

Confirmatory samples were collected from the southern portion of the site after a review
of the combined historical radiological field survey data, GeoProbe gamma survey data,
and high-purity germanium data for test} ash samples indicated that confirmatory
sampling should be performed to provide evidence that the southern portion of the ash
pit can be closed without remediation. The site conditions, site COCs, and the CSM are
used to determine the number of confirmatory samples required (as described in
Section 3.3), the sampling depths, sample type, and sample locations. A complete
description of the confirmatory sampling design basis for the southern half of the
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EPA, 1996, Guidance for Data Quality Assessment, EPA QA/G-9, U.S. wironmental
Protection Agency, Office of Research and Development, Washington, D.C.

EPA, 1997, Amendment to the Interim Action Record of Decision for the 100-BC-1,
100-DR-1, and 100-HR-1 Operable Units, U.S. Environmental Protection Agency,
Region 10, Seattle, Washington.

EPA, 1999, 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 ~te, " 2nton Cr "y,
Washington, July 1999, U.S. Environmental Protection Agency, Region 1~
Seatt = Washington.

WE L3 101 (@), "Model . uxics Control Act — inup, - il Cleanup
Standards," Washington Administrative Code, as amended, 1996.
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Table A-3. Southern Portion Shallow Zone Cleanup Verification Data (Sample D e 5/21/01, 6/18/01). (2 ages)

Sample HEIS Sample Cs-137 AN Eu-152 Eu-154 Eu-155
Area | Number Date pCilg |Q| MDA pCi/g MDA pCilg 21 MDA S PR pCilg |[C ~ MDA
1 B121M3 | 5/21/2001 | 3.32E-01 8.40E-02 | 1.41E-01 6.70E-02 | 1.79E+00 ' 140E-01 | 2¢ 1 |l 2.80E-01 | 1.10E-01 |L 1.10E-01
R B121NO | 5/21/2001 | 8.52E-01 1.00E 4.43E-01 480E-02 | 9.0BE+00 | 170E-01 [ 91 1|  200E-01 | 240E-01 |U 2.40E-01
B12691 | 6/18/2001 | 6.34E-01 2.50E 4.88E-01 1.10E-01 | 9.12E+00 4.70E-01 | 1.24E400 | | 4.10=-01 | 8.00E-01 |L B.00E-01
16 B121N8 |- 5/21/2001 | 1.71E-01 6.40E 5.50E-02 |U| 5.50E-02 | 1.40E-01 |U| 1.40E-01 T T17ue-01 | 1.30E-01 |U| 1.30E-01
18 B121P0 | 5/21/2001 | 8.6 -02 |a| 5.70E 4.80E-02 |U[ 4.80E-02 | 250E-01 |U| 2.50E-01 1.50E-01 | 1.70E-01 |U| 1.70E-01

®Because of laboratory reporting cond

ns, these data were given a nonrelevant “J” qualifier that a

sars ir

€

(HEIS) database and in analytical data. The data quality assessment (Appendix B) further discusses the “J” qu:
U = Below laboratory detection limits

Environmental information System
olied during validation.
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Sulject; | ows -1 Ash Pit (Northem Pottion) RESRAD Calealation Shet No," 2

SOLUTION:

13 Separate RESRAD runs were performed for the relevant vadose zone soil horizons
{shallow zone and overburden soil). Table 1 shows the elevations (NAVDES) and
dimensions of each soil horizon. The shallow zone verification sample data set is being
used to conservatively represent the entire Vadose Zone below the site. Conservative
assumptions were made to simplify the process for estimating dose, excess lifetime
caneer tisk, and groundwater concentrations at the 126-F-1 site, such that it was
assumed that that the concentrations of contaminants detected in the shallow zone soils
were consistent to the groundwater table. The total-plan view area of the excavation
LR T - X3 vativi e he nput part  erforeachs  oron.

A separate RESRAD run was performed using the verification samples collected from
the overburden soils. Because overburden soil was used to backfill the site excavation,
the contaminated zone thickness model assumes that the contamination is equal to the
depth of the remedial site exeavation.

Attachment 1 shows the dimensions of each soil horizon and the contaminant pathways
considered for dose, risk, and groundwater protection. RESRAD input parameters for
each run are shown in the "Summary® section of the RESRAD "Part I: Mixtire Sums
and Single Radionuclide Guidelines” printouts in the Attachments to this Caleulation

Summary.
Table 1. Dimensions and Elevation (NAVD8S) of 126-F-1 Soil Horizons
RESRAD Run # | Vadose Zose Horizon B lcv‘fllil:; () Eié::;:):rt ) Thickness ()
I - Radionuelides | o Voo Zone 1228 | 1150 8.8
2 « Radionuclides Overburden ¥23.8 119.8 40

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 included 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 oceurred at year zeto (year 2002) for
all radiomuclide COCs. For the water pathway (L.e. drinking water and foed ingestion) the
peak year was 7 for cobalt-60, and 43 for cesium-137. The 7- and 43-year tifne-periods
were added to the RESRAD runs. The year 2018 is included for evaluation in all herizons
{the vear 16 time~period) as 2018 coresponds 1o the 30-vear site cleanun schedule of the

C-25
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| Bechtel Hanford, Inc, ~ CALCULATION SHEET Wuliohs -
Originuior: | 1. E. Thomson <720 _ Daie: | /09707~ Cale No.: | G100F-CA-VOI4h Rev: | &, it '
Project: | 126-F-1 Clearwip Verilication | Job No: | 22192 | Checked: | 8. W, Clark WSke | Date: | /1437081
126-F-1 Ash Fit (Northern Portion) RESRAD Caleulation | SheetNo. 3 Of 5
1
2 METHODOLOGY:
3
4 1) Runs of RESRAD version 6.21 were completed for the ghe  w zone and overburden seil
5 using the radionuclide concentrations shown in Table 2. RESRAD numerical ouput
6 reports for radionuclide dose, risk, and concentration for the shallow zone and overburden
7 soil are presented in the Atiachments 1o this Calculation Summary.
8
Table 2. Cleanup Verification Data Set )
Radionuclide COCs e e hustesluiinsed Radionuclid .
’ Shallow -~~~ o
[T"6 ... ‘ TE4. i
] P £ e =
L EU132 | LZEA1L O ZEE-03 (U
* The Shallow Zone #nd Overtwirden, concentrations are fum the 126-F-1 Cleamp Verification 95% UCL Calewla  Caloulation No,
QI00F-CA-VO144, Rev. 0.
'\valuenmnmkwulinmmw because the concentiaion is belowt RAGS, below Hanford Skte backgraind, telow Washington State
b or becarse the analyie was not detected io cleanwp verification sumples =t the indicaied POLs,
U = All analytical results for the. data set were below khomtary detection limits.
9
10
11 RESULTS:
12
13 1) Radionuclide “AB Pathways” Dose Rate
14
15  The “all pathways” (maximum) dose rates are shown in Table 3. The vadose zone maximum
16 total all pathways dose rate of 4.8 mrem/yr ocours at year zero (2002). The vadose zone all
17  pathways dose rate for year 2018 (time slice 16} is 2.1 mrem/yr. The maximum overburden
18 dose rate of 1.6 mrem/yr ocours in year 2210,
19

Fable 3. All Pathways Dose Rate (mrem/yr)

RESRAD|  Vadesc Zonc | “All Pathways” Dose Cnntnbunons in mrem/yr at Each Time Slice o0

Rua# Horizons 1 3 1% 1 43 100 306 [ 1000
¥ | Shallow Zone £FE+00 | 45EHA | 41E+00 | 336200 | 21E%00 | 7.0E.01 12801 9.9E-04 | @5EA1
Total Vadese Zone Al - - ——

) 5 L SEA 4, f E 1 SE-08 | 9.5E-
Puth 'ysIJ R&ﬁ: (raremiyr) 4 83"00 3. 5B} 1B+00 | 338300 { ZIEHD 78E-81 12601 Q5E-04 - G5E-11
2 Oveburden | L6E+00 | 1.56300 | 136400 | 1oneon] soE01 | 1450 | 70848 | 21807 | 50815

C-26
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CONCLUSIONS:

» The maximum total all pathways dose rate of 4.8 mremy/yr oceurs at year zero (2002). The
maximum overburden dose rate of 1.6 mrem/yroceurs  year zero. The all pathways dose
rate for year 2018 {time slice 1) is 2.1 mrem/yr.

» The dominant pathway for the dose rate is direct external exposure,

¢ The primary radionuclide contributing to the direct exposure pathway dose rate is
ewropium-152.

» The maximum total excess lifetime cancer risk (5 gx 10“5) oceurs at year zero (2002). The
maximum risk from overburden soil (1.7 x 10°%) occurs in year zero. The excess lifetime
cam:ernsk for year 2018 (time slice 16) is 2.8 x 10,

. ’ N . ts of concern in the vadose zone, cobalt-60, and
pundw:  in the 1,00( ofthe R AL xiel
rin. ‘These radionuclides are predicted to reach groundwater at concentrations significantly
below the RAGs. Radionuclide contaminants of concern in overburden sedl are not
predicted to reach groundwater.

¢ None of the site COCs are projected to exceed rernedial action goals (RAGs).

ATTACHMENTS:

1. Graphic showing 126-F-1 Cleanup Verification Model (1 page)

2. RESRAD Output: 126-F-1 Shallow Zone Rad (Run 1), Mixture Sums and Single
Radionuclide Guidelines (20 pages)

3. RESRAD Oufput: 126-F-1 Shallow Zone Rad (Run 1), Concentration of Radionuclides (10
pages)

4. RESRAD Output: 126-F-1 Shallow Zone Rad (Rumn 1), Intake Quantitics and Health Risk
Factors (29 pages)

5. RESRAD Output: 126-F-1 Overburden Rad (Run 2), Mxxture Sums and Single
Radionuclide Guidelines (19 pages)

6. RESRAD Output: 126-F-1 Overburden Rad {Run 2), Concentration of Radionuclides
(10 pages)

7. RESRAD Output: 126-F-1 Overburden Rad (Run 2), Intake Quantities and Health Risk
Factors (20 pages)
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ATTACHMENT 2

1RESRAD, Version 6.21 T« Limit = 0,5 year 11/07/2002 16:04 Page 2
Summary : 126-F-1 Ash Pit (Northern Portion) Shallow Zone Rad
File : 126-F-1 North SZ Rad.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity.

0 3 3 Current * 3 Parameter
Menu Parame 3 value 3 Default ? Name -
KARR MMMﬂllﬂHAlAAMMﬂKWHARAHHAAMMMMMAHHHlAlHMMXAAMMMAMAAAAMKWKHHHMXMM
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 3
B-1 > Co-60 Y 2.190E-04 * 2.190E-04 * DCF2C 1) "
B-1 3 Cs-137+D 3 3.190E-05 * 3.190E-05 * DCF2( 2) -
B-1 * Eu-152 > 2.210E-04 * 2.210E-04 3 DCF2( 3)
B-1 * Eu-154 > 2.860E-04  2.860E-04 ' DCF2( 5) -
B-1 * Eu-155 3 4.140E-05 * 4.140E-05 > DCF2( 6)
8-1 * Gd-152 3 2.430E-01 * 2.430E-01 > DCF2(¢ 7)
3 3 3 3
bl 3 Dose conversion factors for stion, mrem/pCi: 3 3 3
D-» O Co-60 3 2,690E-05 * 2.690E-05 * DCF3( 1)
p-1 3 cs- 35, 35 3 DCF3(
D1 3 Eurioe 3 busouc-vu I bewuve-we 1 DCF3( -,
D-1 3 Eu-154 3 9.550E-06 * 9.550E-06 * DCF3( 5)
D-1 3 Eu-155 > 1.530E-06 * 1.530E-06 3 DCF3( 6)
p-1 ¥ Ggd-152 * 1.610E-04 * 1.610E-04 3 DCF3( 7)
3 ¥ 3 3
D-34 * Food transfer factors: 3 3 4
D-34 ¥ Co-60 . plant/soil concentration ratio, dimensionless * B.000E-02 ¥ B.00OE-02 * RTF¢ 1,1)
D-34 3 Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-02 * 2.000E-02 * RTF( 1,2)
D-34 3 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-03 * 2.000E-03 * RTF( 1,3)
D-3[. 3 3 3 3
D-34 3 Cs-137+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 3 4.000E-02 * RTF( 2,1)
D-34 * Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.000E-02 * 3.000E-02 3 RTF( 2,2)
D-34 3 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 B.000E-03 * 8,000E-03 * RTF( 2,3)
D-34 3 ) 3 3 3
D~34 3 Eu-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF¢ 3,1)
D-34 * Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 3 2.000E-03 * RTF( 3,2)
D-34 3 Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF( 3,3)
0-34 3 N 3 3 3
D-34 ¥ Eu-154 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF( 5,1)
D-34 * Eu-154 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2.000E-03 * RTF( 5,2)
D-34 3 Eu~154 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF¢ 5,3)
D-3[. 3 3 3 3
D~34 3 Eu-155 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 3 RTF( 6,1)
D-34 3 Eu-155 ,- beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2.000E-03 * RTF( 6,2)
D-34 3 Eu-155 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF( 6,3)
0-3[. 3 3 3 3
D-34 ? Gd-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF( 7,1)
D-34 ¥ Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2,000E-03 3 RTF( 7,2)
D-34 3 Gd-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF( 7,3)
3 3 3 3
D-5 * Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 % Co-60 , fish . 3 3.000E+02 * 3.000E+02 * BIOFACC 1,1)
D-5 * Co-60 , crustacea and mollusks ¥ 2.000E+02 * 2.000E+02 * BIOFAC( 1,2)
p-5 3 3 3 3
D-5 * Cs-137+D , fish 3 2.000E+03 * 2.000E+03 * BIOFAC( 2,1)
D-5 * Cs-1374D , crustacea and mollusks 3 1.000E+02 * 1.000E+02 3 BIOFAC( 2,2)
D-5 3 3 3 3
D-5 3 Eu-152 , fish 3 5.000E+071 * 5.000E+01 * BIOFAC( 3,1)
D-5 3 Eu-152 , crustacea and mollusks 3 1.000E+03 * 1.000E+03 * BIOFAC( 3,2) -
;\
I
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Summary : 126-F-1 Ash Pit (Northern Portion) Shallow Zone Rad
: 126-F-1 North SZ Rad.RAD

File

0
Menu

Parameter

16:04 Page 4

Site-Specific Parameter Summary

User
Input

CVP-2002-00004

IUWU\AHRAHMllKﬂmﬂﬂﬂﬂmlKl)\XMAhﬂlﬂuAHKMAAAMKMAHKMAMMMWXMMAAKMAAMAXMAAAAAAMHMWMXHMMAKM
Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Length paraltlel to aguifer flow (m)
Basic radiation dose limit (mrem/yr)
Time since ptacement of material (yr)

RO11
RO11
RO11
RO11
RO11
RO11
RO11
ROTY
RO11
RO11
RO
RO11
RO11
RO11

RO12
RO12
RO12
RO12
RO12
RO12
RO12
RO12
RO12
RO12

RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13

RO14
RO14
RO14
RO14
RO14

1
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
P
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

Times
Times
Times
Times
Times
Times
1

Tiusa

Times

Initial principal
Initial principal
Initial principal
Initial principal
Initial principal
Concentration
Concentration
Concentration
Concentration
Concentration

for
for
for
for
for
for
for
for
for

calculations
calculations

calculations

calculations
calculations
calcul atjons
calel ions
calcuiarions
calculations

Cover depth (m)
Density of cover material (g/cm**3)
Cover depth erosion rate (m/yr)
Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity
Contaminated zone field capacity

Contaminated zone hydraulic conductivity
Contaminated zone b parameter

({yr)
r)
{yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)

in grourndwater
in groundwater
in groundwater
in groundwater
in groundwater

radionucl ide (pCi/g):
radionucl ide (pCi/g):
‘radionuclide (pCi/g):
radionuclide (pCi/g):
radionuclide (pCi/g):

(pCisL):
(pCi/L):
(pCi/L}:
(pCi/L):
¢pCi/L):

Average anmnual wind speed (m/sec)
Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)
Irrigation (m/yr)
Irrigation mode
Runoff coefficient
Watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity
" Saturated zone effective porosity
Saturated zone field capacity

Co-60

Cs-137
Eu-152
Eu-154
Eu-155
Co-60

Cs~-137
Eu-152
Eu-154
Eu-155

(m/yr)

Saturated zone hydraulic conductivity (m/yr)

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
b §
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3.507E+04
8.800E+00
3.150E+02
1.500E+01
0.000E+00
1.000E+00
3.000E+00
7.000E+00
1.600E+01
4.300E+01
1.000E+02
3.C 02
1.Cvve- 03
not used

4.100E-02

3.900E-01
6.600E-01
9.100E-02
1.200E-01
not used
not used
not used
not used
not used

0.000E+00
not used
not used
1.600E+00
1.000E-03
4.000E-01
1.500€-01
2.500E+02
4.050E+00
3.400E+00
not used
9.100E-01
1.600E-01
7.600E-01
overhead
2.000E-01
1.000E+06
1.000E-03

1.600E+00
4.000€-01
2.500e-01
1.500€-01
5.530E+03

C-33

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
3

Used by RESRAD 3 Pparameter

Default 3 (If different from user input) 3 Name
1.000E+04 * --- 3 AREA
2.000E+00 ? --- 3 THICKO
1.000E+02 3 --- 3 LCZPAQ b
2.500E+01 --- 3 BRDL -
0.000E+00 * --- 371
1.000E+00 * --- 1T .
3.000E+00 ? --- 3T
1.000E+01 ? --- 3 TC 4)
3.000E+01 * --- 3T
1.000E+02 * --- RIS
3.000E+02 * --- STD
1.000E+03 3 --- 3T 8)
0.000E+00 3 --- PICD
0.000E+00 * --- P TC10)

3 3
0.000E+00 * .- PSS
0.000E+00 * --- 3812
0.000E+00 * --- 3 81(3)
0.000E+00 --- 3 81¢ 5)
0.000E+00 * 3 S1( 6)
0.000E+00 * --- SWIC T
0.000E+00 3 T WIC2)
0.000E+00 > T WI( 3)
0.000E+00 > 3 WIC 5)
0.000E+00 ? --- 3 Wi 6)

3 3
0.000E+00 ? --- 3 COVERO
1.500E+00 3 bk 3 DENSCV
1.000E-03 * --- 3 vev
1.500E+00 * --- * DENSCZ
1.000E-~03 * --= }vez
4.000E-01 3 .- 1 TPCZ
2.000E-01 3 -e= * Fcez
1.000E+01 3 == 3 Hecz
5.300E+00 * === 3 BCZ
2.000E+00 3 --- 3 WIND
8.000E+00 * --- 3 HUMID
5.000E-01 3 --- 3 EVAPTR
1.000E+00 * --- 3 PRECIP
2.000E-01 * --- 3 RI
overhead --- ¥ IDITCH
2.000E-01 * .- ¥ RUNOFF
1.000E+06 ? --- 3 WAREA
1.000E-03 --- ' EPS

3 3
1.500E+00 * --- 3 DENSAQ
4.000E-01 * --- 3 TPSZ
2.000E-01 3 .- Y EPSZ
2.000E-01 3 --- > FCsz
1.000E+02 * --- S HESZ
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Sunmary : 126-F-1 Ash Pit (Northern Portion) Shallow Zone Rad
File t 126-F-1 North SZ Rad.RAD
Site-Specific Parameter Summary (contmued)
0 3 3 User 3 Used by RESRAD 3 Parameter
Menu 3 Parameter t ? Default 3 (If different from user input) 3 Name
lAAMMKKKMUKKﬂMmiMMMlAAARMMMAAAAMlAMKAAAAAAAMH'AAH‘MMKMMKMKMMHAMMAAMMAEMMMMMMMWMHHW
+~R014 ' Saturated zone hydraulic gradient 3 1.250E-03 3 2.000E-02 * .- 3 HGWT
RO14 3 saturated zone b parameter 3 4.050E+00 * 5.300E+00 °* --- 3 BS2
_RO14 ? Water table drop rate (m/yr) 3 1.000E-03 * 1.000E-03 3 --- 3 WIT
R0O14 ° Well pump intake depth (m below water table) 3 4.600E+00 * 1.000E+01 * --- 3 DWIBWT
~R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) * ND 3 ND 3 .- 3 MODEL
R0O14 ’ Well pumping .rate (m**3/yr) 3 2.500E+02 * 2.500E+02 --- S uM
3 3 3 3 3
RO15 * Number of unsaturated zone strata 0 31 1 --- ' NS
3 3 3 3 3
R0O16 * Distribution coefficients for Co-60 ’ 3 ! 3
RD16 3 Contaminated zone (cm**3/9) 3 5.000e+01 * 1.000E+03 * -—- 3 DCNUCC( 1)
R016 '  Ssaturated zone *3/9) * 5.000E+01 3 1.000E+03 * --- * DCNUCSC 1)
RO16 * Leach rate (/yr. ¥ 0.000E+00 * 0.000E+00 * 1.132e-04 3 ALEACHC 1)
RO16 ? Sotubility constant 3 0.000E+00 3 0.000E+00 * not used 3 SOLUBK(¢ 1)
3 3 3 3 3
RO16 * Distribution coefficients for Cs-137 3 3 3 3
RO16 ¥ ¢ inated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 * --- 1
ent6 * g ed zone f~m**3/g) ¥ 5.007=+N1 3 1.000E+03 ? !
16 3 L -ate ( * 0.0C 0 * 0.000E+00 * 1. 04 ¥ ALEACH( 2)
rol6 ¥ Suiuwiiity Cunecant 3 0.00ue+u0 * 0.000E+00 3 not used 3 SOLUBK( 2)
1 3 3 3 3
R016 * Distribution coefficients for Eu-152 s 3 3 3
R016 * Contaminated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 * =-- 3 DCNUCC( 3)
RO16 *  Saturated zone (cm**3/g) ¥ 2.000E+02 ?-1.000E+00 * --- 3 DCNUCS( 3)
RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 2.836E-05 3 ALEACH( 3)
RO16 *  Solubility constant 2 0.000E+00 > 0.00DE+00 * not used 3 SOLUBK( 3)
3 3 3 3 - 3
RO16 ¥ Distribution coefficients for Eu-154 3 ) 3 3
R0O16 > Contaminated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 ? === 3 DCNUCC( 5)
R0O16 ¥  saturated zone (cm**3/g) * 2.000E+02 ?-1.000E+00 * --- 3 DCNUCS( 5)
R016 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 2.836E-05 3 ALEACR( 5)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00Q ? not used 3 SOLUBK( 5)
3 - 3 3 3 3
R016 *® Distribution coefficients for Eu-155 3 ’ 3 3
R0O16 *  Contaminated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 3 me- 3 DCNUCC( 6)
R0O16 3  saturated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 * .- 3 DCNUCS( 6)
R016 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ?* 2.836E-05 3 ALEACH( 6)
R0O16 >  Solubility constant * 0.000E+00 * 0.000E+0Q0 @ not used ? SOLUBK( 6)
3 3 3 3 3
RO16 * Distribution coefficients for daughter Gd-152 3 ’ ’ 4
RO16 * Contaminated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 * 8.249E+02 ¥ DCNUCCC 7)
RO16 *  Saturated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 * 8.249€+02 3 DCNUCS( 7)
RO16 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 6.880E-06 3 ALEACH( 7)
R016 3 Solubility constant ¥ 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 7)
3 3 3 3 3
RO17 ® Inhalation rate (m**3/yr) ® 7.300E+03 * 8.400E+03 3 --- 3 INHALR
RO17 * Mass loading for inhalation (g/m**3) * 1.000E-04 * 1.000E-04 * --- * MLINH
RO17 * Exposure duration > 3.000E+01 * 3.000E+01 3 --- * ED
R017 * shielding factor, inhalation * 4.000E-01 * 4.000E-01 ? --- 3 SHF3
R0O17 ? Shielding factor, external gamma 3 8.000E-01 * 7.000E-01 3 - 3 SHF1
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Summary : 126-F-1 Ash Pit (Northern Portion) Shallow Zone Rad
File : 126-F-1 North SZ Rad.RAD
Site-Specific Parameter Summary (contmued)
0 3 ¥ User 3 Used by RESRAD 3 Parameter
Menu ? Parameter 3 Input * Default 3 (If different from user input) ? Name
ARMAKKAAXRRARKERARARRRARKRRARKRARA KA AR KRR AR R AR KAXRRARRAKRARKARRAAR KA XA RA KR KR AARKAARKARAARARA R KARRAR AR AR KA R KARRKARARRARARARARARAA
RO17 * Fraction of time spent indoors ¥ 6.000E-01 * 5.000E-01 * --- * FINO
RO17 * Fraction of time spent outdoors (on site) ¥ 2.000E-01 * 2.500€-01 * --- * FOTD
RO17 * Shape factor flag, external gamma 3 1.000e+00 * 1.000E+00 3 >0 shows circular AREA. 3 FS -
RO17 * Radii of shape factor array (used if FS = -1): 3 3 3 . 3 -
RO17 3 oOuter annular radius (m), ring 1: 3 pot used * 5.000E+01 3 --- 3 RAD_SHAPE( 1)
RO17 * Outer annular radius (m), ring 2: 3 not used * 7.071E+01 * --- 3 RAD_SHAPE( 2)
RO17 3 outer annular radius (m), ring 3: * not used * 0.000E+00 ? --- 3 RAD_SHAPE( 3)
RO17 * outer annular radius (m), ring 4: 3 not used * 0.000E+00 ?* --- 3 RAD_SHAPE( &)
RO17 3  Outer annlar radjus (m), ring 5: 3 not used * 0,000E+00 * .- 3 RAD_SHAPE( 5)
RO17 3 Ou annu jus (m), ring 6: * not used * 0,000E+00 3 --- 3 RAD_SHAPE( 6)
~eeT s Ourer annu jus - ring 7: 1 mn+ uead 3 0,000E+00 3 --- 3 RAD_SHAPE( 7)
73 Outer anmu jus ring 8: 3 d ? 0.000E+00 ? --- ¥ RAD_SHAPE( 8)
RO17 3 oOuter annutar ragius ..., ring 9: >y waed ¥ 0,000E+00 * .-- * RAD_SHAPE( 9)
RO17 3 Outer annutar radius (m), ring 10: 3 not used * 0.000E+00 * --- 3 RAD_SHAPE(10)
RO17 3 oOuter annular radius (m), ring 11: 3 pot used * 0.000E+00 3 --- * RAD_SHAPE(11)
RO17 *  Outer annular radius (m), ring 12: } not used * 0.000E+00 ? - 3 RAD_SHAPE(12)
3 3 3 3 3
RO17 * Fractions of annular areas within AREA: s 3 ’ »
RO17 Ring 1 : 3 not used * 1.000E+00 ? .- 3 FRACAC 1)
RO17 * Ring 2 3 not used  2.732E-01° --- 3 FRACAC 2)
RO17 3 Ring 3 3 not used * 0.000E+00 * --- 3 FRACA( 3)
RO17 3 Ring 4 3 not used * 0,000E+00 3 --- ¥ FRACAC 4)
RO17 - Ring 5 * not used * 0.000E+00 * .- 3 FRACA(C 5)
RO17 Ring 6 3 not used * 0.000E+00 * === 3 FRACA( 6)
RO17 3 Ring 7 3 pot used * 0.000E+00 ? --- 3 FRACAC 7)
RO17 * Ring 8 3 not used * 0,000£+00 * --- 5 FRACAC 8)
RO17 * Ring 9 3 not used * 0.000E+00 ? .-- 3 FRACA( 9)
RO17 3 Ring 10 } not used * 0.000E+00 3 --- ¥ FRACA(10) -
RO17 * Ring 11 3 not used * 0,000E+00 3 --- 3 FRACA(11)
RO17 3 Ring 12 3 not used * 0.000E+00 3 --- 3 FRACA(12)
3 3 3 3 3
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 * 1.600E+02 3 --- ¥ DIET(1)
RO18 3 Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E+01 3 --- 3 DIET(2)
RO18 * Nitk consumption (L/yr) 3 1.000E+02 3 9.200E+0% 3 --- 3 DIET(3)
RO18 3 Meat and poultry consumption (kg/yr) 3 3,600E+01 3 6.300E+01 * --- 3 DIET(4)
RO18 * Fish consumption (kg/yr) 3 1.970E+01 * 5.400E+00 * .- 3 DIET(5)
RO18 % Other seafood consumption (kg/yr) 3 9.000E-01 * 9.000E-01 * --- 3 DIET(6)
RO18 * Soil ingestion rate (9/yr) 3 7.300E+01 * 3.650E+01 * --- 3 SOIL
RO18 * Drinking water intake (L/yr) 3 7.300E+02 * 5.100E+02 3 .- 3 DWI
RO18 * Contamination fraction of drinking water 3 1.000E+00 * 1.000E+00 3 --- 3 FDW
RO18 * Contamination fraction of household water * not used * 1.000E+00 ? --- 3 FHHW
RO18 * Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00 * - ' OFLW
RO18 3 Contamination fraction of irrigation water 7 1.000E+00 * 1.000E+00 ? .- 3 FIRW
R0O18 * Contamination fraction of aquatic food 3 5.000E-01 * 5.000E-01 * --- 3 FR9
RO18 3 Contamination fraction of plant food 3-1 -1 ’ 0.500E+00 3 FPLANT
RO18 3 Contamination fraction of meat 3-1 -1 4 0.100E+01 3 FMEAT
RO18 * Contamination fraction of milk 3-1 31 3 0.100E+01 3 FMILK
B | 3 3 3 3
R019 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01 * 6.800E+01 * ---  LFIS
RO19 3 Livestock fodder intake for milk (kg/day) > 5.500E+01 ¥ 5.500E+01 * .- 3 LF16
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Summary : 126-F-1 Ash Pit (Northern Portion) Shallow Zone Rad
File : 126-F-1 North SZ Rad.RAD
Site-Specific Parameter Summary (contmued)

0 3 3 User 3 Used by RESRAD }  parameter
Meny ? Parameter 5 Input * Default ? (If different from user input) ? Name
KMWRllllHWKlRHKMHMAMAHMKlﬂlAKﬂﬂl)lAhlAAAMHWHRMlhlKWAlAKmllﬂAKAKHAKMAM\AMKMMAMAMRHMMKWK
RO21 3 Thickness of building foundation (m) not used 3 1.,500E-01 * --- ¥ FLOOR1
R021 3 Bulk density of building foundation (g/cm**3) 3 not used * 2.400E+00 3 --- ¥ DENSFL
R0O21 * Total porosity of the cover material ’ not used 3 4.000E-01 3 --- 3 TPCV *
R021 * Total porosity of the building foundation 3 not used * 1.000E-01 ? --- 3 TPFL -
RO21 * Volumetric water content of the cover material * not used * 5.000E-02 ? --- ¥ pPHeoCV
R021 * Volumetric water content of the fo jon 3 not used ¥ 3.000E-02 ? --- 3 PH2OFL
RO21 3 piffusion coefficient for radoh gas wuw sec): 3 3 3 3
R0O21 * in cover material 3 not used * 2.000E-06 ? .- 3 DIFCY
R021 *  in foundation material ’ not used ¥ 3.000E-07 * --- 3 DIFFL
R0O21 *  in contaminated zonhe soil 3 not used * 2.000E-06 * --- 3 DIFCZ
RO21 * Radon vertical dimension of mixing (m) ? not used * 2.000E+00 3 --- 3 HMIX
RO21 3 Aver building air exchange rate (1/hr) 3 pot d ¥ 5.000E-01 ? --- 3 REXG
R021 3 Heig..- -f the building (room) (m) 3 not weed ¥ 2.500E+00 * --- 3 HRM
RO21 3 Building interior area factor } not used * 0,000E+00 3 .- 3 FAlL
R021 * Building depth below ground surface (m) ’ not used *-1,000E+00 * --- 3 DMFL
R021 3 Emanating power of Rn-222 gas 3 not used ¥ 2.500E-01 3 --- 3 EMANACT)
RO21 * Emanating power of Rn-220 gas 3 not used * 1.500E-01 3 - 3 EMANA(2)

3 3 3 3 3
TITL * Number of graphical time points 3 32 3 --- 3 -=- 3 NPTS
TlTL 3 Ha)umun number of integration points for dose 3 17 ’ --- 3 -~ 3 LYHA)(

mum number of integration points for

risk

l“i”“““““iiH!HHHIHHIHIHH“H“Hl““HIHHHH“HHHH““HH“IIIIHHIIHHIIIIHHHHIHHHHIHHHH

Summary of Pathway Selections

1 -- external gamma
2 -~
3 -- plant ingestion
4 -- meat ingestion
5 -- milk ingestion
6 -- aquatic foods
7 -- drinking water
8 -- soil ingestion
9 -- radon

Find peak pathway

1

inhalation (w/o radon)’

L L I I

User Selection
RMKAAMWHuﬂl)UﬂKMAKMMMHMMHMHMAMM

active
active
active
active
active
active
active
active

suppressed

i
fif H“IH“IIH“IHHIIHHH““HHIHIH“I“
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126-F-1 Ash Pit Southern Portion Cleanup Verification Model

Vadose Zone Contribution to

RESRAD (Ground Surface @ Dose and Risk
Runs Vadose Zone Components EI. 122.0 m [NAVDSS))

o

External Gamma ¢ Aquatic Foods Water Used for
Inhalation Ingestion Irrigation
Plant Ingestion * Soil Ingestlon Household,
Meat Ingestion » Milk Ingestion and Livestock

Shaliow Zone
(Thickness = 7 m [23 ft]) i <_J
Run

Vadose Zone —>»

#1 (Rad) Contribution to Dose
& Risk Via
Groundwater.
Pathways Impacted
by Groundwater
Quality Are:
 Plant Ingestion
e Meat Ingestion
» Milk ingestion
* Aquatic Foods

Ingestion

* Drinking Water

s \V4

—
—_—

-\ / Groundwater Table @

1. 115.0m [NAVDB88})

Ag pAUD

YWeD M 'S :siojeubup
uswIyoBpRY

WELL

Holsd "M N

-

Vadose Zone Contribution to
Groundwater Contamination

E0211028.3

L, PN ‘A8H
6 8jeg
7 ejeq”
o T ‘oN 199ys

T INFANHDVLLV

$0000-2002-dAD

0 A8y



CVP-2002-000n4
F oo

ATTACHMENT 2

1RESRAD, Version 6.3 T« Limit = 180 days 02/12/2007 09:15 Page 1
Summary : 126-F-1 Southern Portion Radionuclides Decayed to 2007
File : 126-F-1_Decayed_To_2007.RAD

Table of Contents
ARARRARAARARRAAAR
Part 1: Mixture Sums and Single Radionuclide Guidelines
AR R AR R0 R0 03000003000 000308000 000000020}

Dose Conversion Factor (and Related) Parameter Suwnary ... 2
Site-Specific Parameter SUMMATY ....c.ceveveenassnsansacoas &
Summary of Pathway Selections .............. 8
Contaminated Zone and Total Dose Summary .... 9
Total Dose Components
Time = 0.000E+00 10
Time = 1.000E+00 1
Time = 7.07°"°"0 12
Time = 1.( 1 13
Time = 1.vwucrol 14
Time = 1.200E+01 .. 15
Time = 1.900E+01 .. 16
Time = 3.000E+02 17
Time = 1.000E+03 18
Dose/Source Ratios Summed Over All Pathuways ......c.eceeen 19
single Radionuclide Soil Guidelines .......ccvveueevnnnnns 19
Dose Per Nuclide Summed Over All Pathways ......cccaceeess 20
Soil Concentration Per Nuclide .....cecieiiiennvreccnceans 20

‘ ) Attachment Sheet No. 1 of 20

Originators: S. W. Clark JE_, Daten

Chk'd By __M. W. Perott W Date;%
Calc. No. __0100B-CA-V010 Rev.No. 1

C-45






CVP-2002-00004
Rev. 0

ATTACHMENT 2
1RESRAD, Version 6.3 T« Limit = 180 days 0271272007 09:15 Page 3
Summary : 126-F-1 Southern Portion Radionuclides Decayed to 2007

File : 126-F-1_Decayed_To_2007.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 MORBIDITY
0 3 3 Current * Base 3 Parameter

Menu 3 met Value 3 Case* 3 Name
)&AAMMUAAAAAAAAMAHMMM\MMMAAAAA 'AAAAAAMMAMA)!MAA)&MAAMAMMAMAMAAAAAAAAIMMAAMAMMAKM
p-5 3 Gd- 152 , fish 3 2.500E+01 * 2.500E+01 3 BIOFAC( 6,1)
D-5 ? Gd-15 , crustacea and mollusks 3 1,000€+03 3 1.000£+03 3 BIOFAC( 6,2)
ttltﬂtlttltltlttl”[i“lﬂitliilﬁﬂlHIHHHttttttlttttltttttttt“ttlltttttntttiltxlitt“tﬁtttt“tltt
*Base Case means Default.Lib w/o Associate Nuclide contributions.
Attachment 2 Sheet No. 3 of 20
Originators: S. W. Clark Date ___ ~
Chk'd By ___M. W. Perrott Date

Calc. No. ___0100B-CA-V(0102 Rev.No. _1

C-47






1RESRAD, Version 6.3

T« Limit = 180 days

ATTACHMENT 2

Summary : 126-F-1 Southern Portion Radionuclides Decayed to 2007

File : 126-F-1_Decayed_To_2007.RAD
Site-Specific Parameter Summary (continued)

0 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu ? Parameter ' Input * Default 3 (If different from user input) 3 Name
ARBRAAARARARAAAARAARARARRARAAAARAARARRARARARAARRRARARRRAARARRARRARAAARARARARAARAAARARAARAARKAAAARAARARARARARRARRARARRAARRARRAA AKA
RO14 3 Water table drop rate (m/yr) > 0.000E+00 * 1.000E-03 * - BT
R014 3 Mell pump intake depth (m below water table) 3 4.600E+00 * 1.000E+01 3 --- 3 DWIBHT
RO14 3 Model: Nondispersion (ND) or Mass-Balance (MB) * ND ¥ ND 3 --- 3 MODEL
RO14 3 Well pumping rate (m**3/yr) ' 2.500E+02 * 2.500E+02 3 --- W

3 3 3 3 3
RO15 3 Number of unsaturated zone strata >0 1 : b 3 NS
3 3 3 3 3
RO16 3 Distribution coefficients for Co-60 : 3 3 ;
R016 3  Contaminated zone (cm**3/g) * 5.000E+01 * 1.000E+03 3 bk * DCNUCCC 1)
R016 3 sature T (cm**3/g) 3 5.0 01 * 1.000E+03 3 .- 3 DCNUESC 1
RO16 *  Leach iaws \syi) 3 0.6uwe+00 3 0.00DE+00 ? 1.424E-04 * ALEACH( 1)
R0O16 3  Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK( 1)
3 b} 3 3 3
RO16 * Distribution coefficients for Eu-152 ! ! 3 ;
R016 3 Contaminated zone (cm**3/g) 3 2.000E+02 3-1.000E+00 3 -=- 3 DCNUCC( 2)
RO16 3  Saturated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 3 --- ¥ DCNUCS( 2)
R0O16 *  Leach rate (/yr) ¥ 0.000E+00 * 0.000E+00 3 3.566E-05 ¥ ALEACH( 2)
RO16 3  solubility constant 3 0.000E+00 * 0.000E+00 3 not used ¥ SOLUBK( 2)
3 3 1 3 3
RO16 3 Distribution coefficients for Eu-154 3 ! 3 :
RO16 *  Contaminated zone (cm**3/g) 3 2.000E+02 3-1.000E+00 3 --- 3 DCNUCCC 4)
RO16 3  Saturated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 3 --- 3 DCNUCS( 4)
R0O16 3  Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 3.566E-05 3 ALEACHC 4)
R016 3 Solubility constant 3 0.000E+00 * 0.00D0E+00 * not used 3 SOLUBK( 4)
3 3 3 3 3
R016 3 Distribution coefficients for Eu-155 3 } 3 :
RO16 *  Contaminated zone (cm**3/g) * 2.000E+02 3-1.000E+00 * 3 DCNUCCC 5)
RO16 3  saturated zone (cm**3/g) 3 2.000E+02 3-1.000E+00 3 == ¥ DCNUCSC 5)
RO16 3  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 3.566E-05 3 ALEACH( 5)
RO16 3 Solubility constant * 0.000E+00 * 0.000E+Q0 * not used 3 SOLUBK( 5)
3 3 3 3 3
RO16 3 Distribution coefficients for daughter Gd-152 3 ¥ 3 i
R016 3  Contaminated zone (cm**3/g) *¥-1.000€+00 *-1.000€+00 * 8.249E+02  DCNUCC( 6)
RO16 *  Saturated zone (cm**3/g) *-1.000E+00 *-1.000E+00 * 8.249€E+02 * DCNUCS( 6)
R016 *  Leach rate (/yr) ¥ 0.000E+00 * 0.000E+00 3 8.650E-06 ¥ ALEACH( 6)
R0O16 3  Solubility constant 3 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 6)
3 3 3 3 3
RO17 3 Inhalation rate (m**3/yr) 3 7.300E+03 * 8.400E+03 3 --- 3 INHALR
R017 3 Mass loading for inhalation (g/m**3) > 1.000E-04 * 1.000E-04 °* .- 5 MLINH
RO17 * Exposure duration * 3.000E+01 * 3.000E+01 3 --- 3 ED
RO17 3 shielding factor, inhalation 3 4.000E-01 * 4.000E-01 3 3 SHF3
RO17 3 shielding factor, external gamma * 8.000E-01 * 7.000E-01 * --- 3 SHF1
RO17 3 Fraction of time spent indoors 3 6.000E-01 * 5.000E-01 3 --- * FIND
RO17 3 Fraction of time spent outdoors (on site) 3 2.000E-01 * 2.500E-01 3 “-- * FOTD
R017 3 Shape factor flag, external gamma 3 1.000E+00 * 1.000E+00 * >0 shows circular AREA. 3 Fs
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ATTACHMENT 2

T« Limit = 180 days

Summary : 126-F-1 Southern Portion Radionuclides Decayed to 2007

File : 126-F-1_Decayed_To_2007.RAD
Site-Specific Parameter Summary (continued) .

0 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu Parameter 3 Input ' Default 3 (If different from user input) ? Name
AARARARAARAAARAAARARARARAARAARARAAARRRARAARRAAARRRAARARRAARRARAARARAARARARKAAARRAARARARARARRRAARARRARRRARAARARKARAARARARARARARAR
R0O19 3 Mass loading for foliar deposition (g/m**3) 3 1.000€-04 3 1.000E-04 3 --- 3 MLFD
RO19 * Depth of soil mixing layer (m) 3 1.500E-01 ¥ 1.500E-01 3 --- 3 DM
R019 3 Depth of roots (m) * 9.000E-01 * 9.000E-01 ? --- * DROOT
RO19 * Drinking water fraction from ground water ¥ 1.000E+00 * 1.000E+00 ?* --- ' FGWDW
RO19 3 Household water fraction from ground water * not used * 1.000E+00 ? --- * FGWHH
RO19 * Livestock water fraction from ground water * 1.000E+00 * 1.000E+00 3 === * FGWLW
RO19 3 Irrigation fraction from ground water 5 1.000E+00 * 1.000E+00 * --- ¥ OFGWIR

3 3 3 3 3
R19B 3 Wet weight crop yield for Non-Leafy (kg 2) 2 7.¢°""-01 ¥ 7.000E-01 3 --- 3 YV
R19B * Wet weight crop yield for Leafy (kgsm~-2) LI +«00 ¥ 1.500E+00 * --- 1 YV(2)
R198 * Wet weight crop yield for Fodder (kg/m**2) 3 1.90ue+00 ¥ 1.100E+00 --- 2 YV(3)
R198B 3 Growing Season for Non-Leafy (years) - 3 1.700E-01 3 1.700E-01 3 --- 3 OTE(D)
R19B * Growing Season for Leafy (years) ¥ 2.500E-01 * 2.500E-01 * - ¥ TE(2)
R19B ¥ Growing Season for Fodder (years) * B8.000E-02 * B.000E-02 * --- ¥ TE(3)
R19B 3 Translocation Factor for Non-Leafy * 1.000E-01 * 1.000E-01 * --- LTIV
R198 * Translocation Factor for Leafy * 1.000€+00 * 1.000E+00 * .- 3 TIV(R)
R19B 3 Translocation Factor for Fodder 3 1.000E+00 * 1.000E+00 * --- 3 TIV(3)
R198 3 Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01 * 2.500E-01 * --- ¥ RDRY(1)
R19B 3 Dry Foliar Interception Fraction for Leafy ? 2.500E-01 * 2.500E-01 3 --- * RDRY(2)
R19B > Dry Foliar Interception Fraction for Fodder * 2.500E-01 * 2.500E-01 * b ¥ RDRY(3)
R19B * Wet Foliar Interception Fraction for Non-Leafy 3 2.500€-01 *® 2.500E-01 °* --- 3 RWET(1)
R19B * Wet Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01 * --- 3 RWET(2)
R198 3 Wet Foliar Interception Fraction for Fodder ¥ 2.500E-01 * 2.500E-01 3 --- * RUWET(3)
R198 * Weathering Removal Constant for Vegetation * 2.000E+01 * 2.000E+01 3 --- ¥ WLAM

3 3 3 3 3
€14 3 C-12 concentration in water (g/cm**3) ® not used * 2.000E-05 3 === 3 C12WTR
€14 ? C-12 concentration in contaminated soil (g/g) } not used * 3.000E-02 * --- 3 g12¢ez
C14 3 Fraction of vegetation carbon from soil 3 not used 3 2.000E-02 3 --- 3 CSOIL
C14 3 Fraction of vegetation carbon from air * not used * 9.800E-01 * --- 3 CAIR
C14 ? C-14 evasion layer thickness in soil (m) 3 not used * 3.000E-01 3 --- 3 DMC
C14 3 C-14 evasion flux rate from soil (1/sec) ’ not used 3 7.000E-07 3 --- > EVSN
€14 3 C-12 evasion flux rate from soil (1/sec) * not used 3 1.000E-10 3 --- * REVSN
C14 3 Fraction of grain in beef cattle feed 3 not used * 8.000E-01 3 --- 3 AVFG4
€14 3 Fraction of grain in milk cow feed 3 not used * 2.000E-01 ® --- 3 AVFGS
C14 3 DCF correction factor for gaseous forms of €14 ° not used * 0.000E+00 3 --- 3 CO2F

. 3 3 3 3 3

STOR * Storage times of contaminated foodstuffs (days): ? M 3 3
STOR *  Fruits, non-leafy vegetables, and grain 3 1.400E+01 3 1.400E+01 --- 3 STOR_T(1)
STOR *  Leafy vegetables ' 3 1.000€+00 * 1.000E+00 3 --- 3 STOR_T(2)
STOR *  Milk 3 1.000E+00 * 1.000E+00 3 3 STOR_T(3)
STOR 3  Meat and poultry * 2.000E+01 * 2.000E+01 * .- 3 STOR_T(4)
STOR *  Fish ¥ 7.000E+00 * 7.000E+00 * --- 3 STOR_T(5)
STOR ?  Crustacea and mollusks 3 7.000E+00 * 7.000E+00 ? --- > STOR_T(6)
STOR *  Well water 3 1.000E+00 * 1.000E+00 3 .- ! STOR_T(7)
STOR 3  surface water 3 1,000E+00 3 1.000E+00 3 ¥ STOR_T(B)
STOR *  Livestock fodder ! 4.500E+01 * 4.500E+01 3 - > STOR_T(9)

3 3 3 3 3
RO21 3 Thickness of building foundation (m) ¥ not used * 1.500E-01 * --- * FLOOR?
RO21 3 Bulk density of building foundation (g/cm**3) ® not used ? 2.400E+00 3 === * DENSFL
R0O21 3 Total porosity of the cover material 3 not used 3 4.000E-01 3 --- I TPCV
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Washington Closure Hanford CALCULATION SHEET
origi swe  Swye Date %{oj Calc.No.0100 1 7, Rev. No.
Project 100-F Re \ction Job 14655 Checked M. W. o y# i Date
Subject { 1 Portion) Comparison to Drinking Water Standards 4 - Sheet N« 3
1 Compari of the d for each radit to the GW MCL given in the RDR/RAWP
2 Data derived from RESRAD modelling, units are pCilL.
3
Time (years) Exceeds | Peak Yearof
4 MCL cL? c Peak
s 0 v 7 [ T 360 1000 L e
[
7[Co-60 0 7.26E-04 | 2.31E-03 | 222E-03 | 2.14E-03 | 2.058-03 | 1.29E-03 | 1.75B-18 | 0 100 No 2.31E-03 7
8
9(Eu-152 ) 1.07E-03 | S48E-03 | 670E-03 | 6.99E-03 | 7.24E-03 | 7.96E-03 | 5.53E-08 | 2.69E-23 200 No 7.96E-03 19
10
11{Eu-154 ) 1.08E-04 | 4.72E-04 | 532E-04 | S41E04 | 5.45E-04 | 4.97E-04 | 1.87E-12 | 4.53E-36 80 No 5.45E-04 12
12
13|Eu-155 0 1.02B-05 | : o
14 i
5
126F-1 (Southem Portion) MCL FV0101 Rev1 Comparison to MCLs
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