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E2.1 DIRECT EXPOSURE SOIL CLEANUP STANDARDS
E2.1.1 Radionuclides

The ROD (EPA 1997), developed in compliance with the “National Oil and Hazardous
Substances Poliution Contingency Plan” (NCP) (40 Code of Federal Regulations [CF
300), expresses the RAG for direct exposure to radionuclides in terms of an allowable
radiation dose rate above background (i.e., 15 mrem/yr). The total dose rate above-/
background, considering all radionuclide COCs and pathways, was predicted from the
RESidual RADioactivity (RESRAD) dose assessment model (ANL 2002). The results
indicate that the maximum dose rates above background from the site and overburden
are 3.54 mrem/yr and 4.65 x 10°" mrem/yr, respectively, and would occur at present
(year 2002); this dose rate decreases to 7.78 x 10™'® mrem/yr and 5.07 x 10™"" mrem/yr,
respectively, in 1,000 years. The majority of the maximum dose rate is due to
cesium-137. The estimated total dose rate in the year 2018 is 1.56 mrem/yr and

1.22 x 10°°" mrem/yr in the overburden. The 2018 date corresponds to the 30-years @
cleanup schedule of the Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1998). Total dose rate estimates never exceed the direct exposure RAG

of 15 mrem/yr above background.

Althc jhtt  R£._ for ._dionuclides is expressed in terms of radial 1 dose, 1e cleanup
verific  ion package also includes radionuclide excess lifetime cancer risk estimates as
additional information. The NCP (40 CFR 300) presents a target range for residual risk
of 10* to 10°. The RESRAD model calculated the total excess cancer risk for
radionuclides using the EPA's Health Effects Assessment Summary Tables (HEAST)
(update dated April 16, 2001, “Update of Radionuclide Carcinogenicity Slope Factors,”
available on the Internet at www.epa.gov/radiation/heast). Because of radioactive
decay, the risk associated with radionuclides decreases over time. Based on RESRAD
results, the excess lifetime cancer risk is largest, 4.21 x 10" from the site and 4.02 x
10°% in the overburden, both at present (year 2002), and decreases to 1.24 x 10™* from

the site and 3.44 x 10% in the overburden in 1,000 years. The estimated excess cancer
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health and the environment. For a detailed discussion of the RAOs, see the Remedial
Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP) (DOE-RL
2002) and the ROD (EPA 1997).

3.2 REMEDIAL ACTION GOALS

Remedial action goals (RAGs) are the specific numeric goals against which the cleanup
verification data are evaluated in order to demonstrate attainment of the RAOs. The
RAGs were developed to support a rural-residential exposure scenario. This scenario
involves exposures to soils less than 4.6 m (15 ft) deep only. In the rural-residential
scenario, an individual is assumed to live for 30 years in a residence built on the waste
site and to spend 60% of his or her time indoors, 20% outdoors, and 20% offsite. The
scenario assumes a portion of the resident's time is spent in the basement of the home.
It further assumes that he or she consumes crops, meat, and milk from plants and
animals raised upon the waste site, and consumes fish from a pond downgradient from
the waste site. Residual (post-cleanup) contaminant concentrations in the shallow zone
(i.e., less than 4.6 m [15 ft]) are assumed for the soils in which crops are raised and on
which animals providing meat and milk are raised. Water used by the resident for
drinking, showering, watering livestock, and for fish production is assumed to be taken
from groundwater derived from surface water that has infiltrated through the soil column
at the site. The scenario assumes institutional controls against uncontrolled drilling or
digging into deep zone soils (i.e., below 4.6 m [15 ft]). A more detailed description of
the rural-residential scenario, and how it is applied, is provided in the RDR/RAWP
(DOE-RL 2002).

The contaminant-specific RAGs applicable to the 116-F-2 site are listed in Table 1.

3.2.1 Direct Exposure RAGs

Unc  the rural- itial scen: 2, ¢ st exposure ..\ are applicable to soils that
are less than 4. ) ft) below ground surface (shallow zone soils). lirect exposure
RAGs are listed in Table 1 and summarized below.

o Radionuclide COCs: For radionuclide COCs in the shallow zone (all pathways)
and in the deep zone (water-dependent pathways), meet a 15 mrem/yr above
background total dose rate (this RAG must be met for 1,000 years).
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e Alpha-emitting radionuclide COCs: Meet drinking water standards for alpha-
emitting radionuclides based on the more stringent of 15 pCi/L or 1/25th of the
derived concentration guide per DOE Order 5400.5. The maximum contaminant
level for uranium is 30 pg/L as promulgated by the U.S. Environmental Protection
Agency (EPA) on December 7, 2000 (65 Federal Register 76708). For the
116-F-2 site there were no alpha-emitting COCs, including uranium.

¢ Nonradionuclide COCs: Meet the individual RAGs listed in Table 1 with cleanup
verification sample results passing the WAC 173-340 three-part test, or demonstrate
by site-specific modeling that residual COC levels do not pose an unacceptable
threat to groundwater or surface water for 1,000 years (i.e., residual soil levels do
not have the potential to exceed groundwater or river protection RAGs). The
nonradionuclide groundwater and river protection RAGs listed in Table 1 were
calculated using the WAC 173-340 “100 times rule,” as established in the ROD (EPA
1997).

4.0 REMEDIAL ACTION FIELD ACTIVITIES

4.1 EXCAVATION AND DISPOSAL

Remedial action at the 116-F-2 site began on November 22, 2000. Excavation of the site
involved removing the overburden materials and underlying contaminated soil.
Contaminated materials were disposed of at the ERDF.

On April 17, 2002, the excavation was completed. Pre- and post-remediation
topographic maps are shown in Figure 2. The elevation of the bottom of the excavation
was at 121.4 m (413.4 ft) upon completion. The excavation was approxin y

15,352 )¢ a 1 with a depth of approximately 4.6 m (15 ft).

App ately . .o,vw. .a€tric tons (124,534 tons) of material from the : e were
disposed of at the ERL. .

4.2 FIELD SCREENING

Field screening was conducted during the site remedial action as specified in the SAP
(DOE-RL 2001). Field screening was used to guide the excavation to quickly assess for
the presence and level of contamination. Field screening for the 116-F-2 site included
using a radiological data mapping system survey, hand-held sodium iodide (Nal)
detectors, and gamma energy analyses. The radiological mapping survey is performed
over more than 50% of the site excavation surface area. The hand-held Nal detector is
used to screen excavated waste material and to screen for potential excavation wall and
floor hot spots. Gamma energy analyses were used to support waste characterization
and to corroborate the radiological mapping survey and hand-held Nal detector data.
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was included with this site, and was divided into eight sampling areas (OA1-OA4,
0OB5-0B8). One composite cleanup verification sample was collected from each
sample area. The sample design for this site is documented in the san le area and
location calculation brief included in Appendix C.

As described in Section 4.3, the required number of compos 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). This was also the case for the overburden decision
unit. As specified in the SAP (DOE-RL 2001), three composite si  ples were collected
from each of the deep zone (i.e., below 4.6 m [15 ft]) decision subi its in addition to
quality assurance/quality control samples.

5.0 CLEANUP VERIFICATION DATA EVALUATION

This section presents the evaluation modeling of the 116-F-2 cleanup verification
data for comparison with the data quality criteria and RAGs.

5.1 DATA QUALITY ASSESSMENT PROC 35S

A data quality assessment is performed to compare the verification sampling approach
and resulting analytical data with the sampling and data quality requirements specified
by the project objectives and performance specifications.

The data quality assessment for the 116-F-2 site determined that the data are of the

right type, quality, and quantity to support site verific wi in speC|f|ed
error tolerances. All analytical data were found to b SR aking
[ ;. The evaluation verified that the sample ¢ il purpose
of clean site verification. The cleanup ' ification s: C red in
the Hanford Environmental Information System and _ D! ix A.

The detailed data quality assessment is presented in Appendlx B

5.2 CONTAMINANTS OF CONCERN 95% UPPER CO! IDENCE LIMIT

The primary statistical calculation to support cleanup verification is the 95% upper
confidence limit (UCL) on the arithmetic mean of the data. The 95% L values for
each COC are computed for each decision unit (e.g., for the shallow and deep zones,
as appropriate). Prior to calculating the 95% UCL, the individual sample results are
reviewed and, as appropriate, adjusted per the SAP (DOE L 2001). This process is
summarized below.
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B1.0 DATA QUALITY ASSESSMENT FOR THE 116-F-2 SITE

B1.1 OVERVIEW

This data quality assessment (DQA) was performed to compare the verification
sampling approach and resulting analytical data with the sampling and data quality
requirements specified by the project objectives and performance specifications. The
DQA involves the scientific and statistical evaluation of the data to determine if they are
of the right type, quality, and quantity to support their intended use (i.e., closeout
decisions [EPA 2000]). The DQA completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process.

This DQA was performed in accordance with BHI-EE-01, Environmental Investigations
Procedures. Specific data quality objectives for the site are found in the 700 Area
Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2001). The DQA is
based on the guidelines presented in Guidance for Data Quality Assessment (EPA
2000). Statistical tests used in this DQA were performed as specified in the SAP
(DOE-RL 2001) and the Remedial Design Report/Remedial Action Work Plan for the
100 Area (RDR/RAWP) (DOE-RL 2002).

Prior to performing statistical tests, all of the analytical data are evaluated and a portion
are validated for compliance with quality assurance project plan requirements (DOE-RL
2001). Data evaluation is performed to determine if the laboratory carried out all steps
required by the SAP and the laboratory contract governing the conduct of analysis and
reporting of the data. This evaluation also examines the available laboratory data to
determine if an analyte is present or absent in a sample and the degree of overall
uncertainty associated with that determination. Data validation is done in accordance
with validation procedures (BHI 2000a, 2000b) as part of data evaluation. After data
evaluation and validation, the appropriate statistical test is performed on the adjusted
raw analytical data (see calculation briefs in Appendix C), to determine statistical values
for each contaminant. The number of samples collected for cleanup verification is then
evalua |to confirma: imptions concerning contaminant variability.

The DQA for the 116-F-2 site ¢  ermined that the data are of the right type, quality, and
quantity to support site cleanup verification decisions within specified error tolerances.
All analytical data were found to be acceptable for decision-making urpos . The
evaluation verified that the sample design was sufficient for the purpose of clean site
verification. Additional quality requirements of the quality assurance project plan included
data acquisition requirements. The cleanup verification sample analytical data are stored in
the Hanford Environmental Information System and are summarized in Appendix A.

The following subsections describe the DQA results for the 116-F-2 site, including
formal data validation, supplementary data evaluation, and field quality assurance
(QA)/quality control (QC) program results. The statistical evaluation of the data is
provided in the calculation brief excerpts included in Appendix C.

B-1
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Under the Level C validation procedure, the following items were reviewed, as
appropriate, for each analytical method:

Sample holdit _t....__

Method blanks

MS recovery

Surrogate recovery

MS/matrix spike duplicate (MSD) results

Sample replicates

Associated batch laboratory control sample results

Data package completeness

Achievement of target (or contractual) detection limits (TDLs)

Data flagged as estima | (i.e., "J") indicate that the associated concentration is an
estimate but that the data may be used for decision-making purposes. Data flagged as
below detection limits (i.e., "U") indicate the contaminant was analyzed for but not
detected and the concentration is below the minimum detectable activity (MDA) for
radionuclides or the practical quantitation limit (PQL) (i.e., reporting limit) for
nonradionuclides. For nonradionuclides, nondetects are reported as the PQL. For
radionuclides, nondetects report the actual value obtained from analysis (positive or
negative but less than the MDA) except for limited analyses where no value can e
calculated. In these cases, the MDA is reported. This situation is ap} cable for sample
results that are below detection limits. All other validated results are considered to be
accurate within the standard errors associated with the methods.

The adequacy of laboratory QA/QC was evaluated for precision, accuracy,
completeness, and target detection limits pursuant to the SAP (DOE-RL 2001). The
organization performing the data validation reported that, of the data given formal
validation, the laboratory met the standards for performance for precision (+30%),
accuracy (+30%), and completeness (>90%). Comparison of the TDL with the
respective MDA or PQL is discussed in Section B1.3.

A o no 1 during ve..dation of SDG H1789 follows.

F dionuclides. ..e A noted no ...3" - deficiencies. Minor deficiencies noted during
validation include the following:

e Reported analytical detection levels for undetected analytes are compared against
the SAP TDLs to ensure tl._.. laboratory detection levels meet the required criteria.
Sixteen analytes were reported above their TDL. Of the 16 missed TDLs
nondetects, none exceeded the TDL by more than a factor of 2. All missed TDL
nondetects in shallow zone samples were less than one-tenth of their associated
remedial action goals (RAGs). All other reported results met the analyte-specific
TDL.

B-3
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1RESRAD, Version 6.21 T« Limit = 0.5 year 10/28/2002 10:18 Page 2
St r: 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD
Dose Conversion Factor {(and Related) Parameter Summary
File: HEAST 2001 Morbidity
3 Current 3 3  Parameter

. Default

B-1 ? Dose conversion factors for inhalation, mrem/pC 3 3 3
B-1 3 C-14 3 2.090E-06 3 2.090E-06 * DCF2{ 1)
B-1 3 Co-60 3 2.190E-04 ? 2.190E-04 * DCF2( 2}
B-1 3 Cs-137+D 3 3.190E-05 ? 3.190E-05 3 DCF2{ 3)
B-1 3 Eu-152 3 2.210E-04 3 2.210E-04 * DCF2{ 4)
B-1 3 Eu-154 3 2.860E-04 > 2.860E-04 > DCF2( 6)
B-1 3 Gd-152 3 2.430E-01 3 2.430E-01 % DCF2{ 7}

k] 3 k] 3
D-1 ? Dose conversion factors for ingestion, mrem/pCi: 2 3 3
D-1 1 C-14 ? 2.090E-06 * 2.090E-06 * DCF3( 1)
D-1 3 Co-60 3 2.690E-05 * 2.690E-05 3 DCF3{ 2)
D-1 3 Cs-137+D 3 5.000E-05 * 5.000E-05 3 DCF3({ 3)
D-1 ? Eu-152 7 6.480E-06 3 6.480E-06 3 DCF3( 4)
D-1 % Eu-154 > 9.550E-06 * 9.550E-06 ? DCF3( 6)
D-1 3 Gd-152 ? 1.610E-04 3 1.610E-04 3 DCF3( 7)

3 3 3 3
D-34 3 Food transfer factors: 3 3 3
D-34 ? C-14 ., plant/soil concentration ratio, dimensionless 3 5.500E+00 * 5.500E+00 3® RTF( 1,1)
D-34 3 C-14 , beef/livestock-intake ratio, {(pCi/kg)/{(pCi/d) 3 3.100E-02 * 3.100E-02 3 RTF{ 1,2)
D-34 3 C-14 , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) 3 1.200E-02 3 1.200E-02 ? RTF( 1,3}
D_34 3 3 3 3
D-34 3 Co-60 ., plant/soil concentration ratio, dimensionless ? 8.000E-02 ? 8.000E-02 ? RTF{ 2,1)
D-34 3 Co-60 ., beef/livestock-intake ratio, (pCi/kg)/(pCi/d4) 3 2.000E-02 3 2,000E-02 3 RTF( 2,2)
D-34 3 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ¥ 2,000E-03 * 2,000E-03 * RTF({ 2,3)
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{( 3,1)
D-34 3 Cs-137+D , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) 3 3.000E-02 3 3.000E-02 ? RTF{ 3,2)
D-34 3 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 8.000E-03 3 8.000E-03 ? RTF({ 3,3}
D-34 ? 3 3 3
D-34 ? Eu-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 ? RTF{ 4,1)
D-34 3 Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 3 2.000E-03 3 RTF( 4,2)
D-34 ? Eu-152 , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) 3 2.000E-05 3 2.000E-05 ? RTF( 4,3)
D_34 3 3 3 k]
D-34 3 Eu-154 , plant/soil concentration ratio, dimensionless 3 2.500E-03 ? 2.500E-03 ? RTF({ 6,1)
D-34 3 Eu-154 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 ? 2.000E-03 ? RTF{ 6,2)
D-34 ? Eu-154 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 % RTF{ 6,3)
D_34 3 3 3 3
D-34 * Gd-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 ? RTF( 7,1)
D-34 3 Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2.000E-03 ?* 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 3 Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 3 C-14 , fish 3 5.000E+04 3 5.000E+04 3 BIOFAC( 1,1)
D-5 3 C-14 , crustacea and mollusks 3 9.100E+03 3 9.100E+03 * BIOFAC( 1,2)
D_S 3 3 3 3
D-5 3 Co-60 , fish 3 3.000E+02 3 3.000E+02 ? BIOFAC( 2,1)
D-5 3 Co-60 . crustacea and mollusks 3 2.000E+02 3 2.000E+02 * BIOFAC( 2,2)
D-5 k] 3 3 3
D-5 ? Cs-137+D , fish 3 2.000E+03 ? 2.000E+03 3 BIOFAC( 3,1)
D-5 ? Cs-137+D , crustacea and mollusks 3 1.000E+02 ¥ 1.000E+02 ? BIOFAC( 3,2)
D-5 3 3 3 3
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Summary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD
Site-Specific Parameter Summary
3 3 User 3 3 Used by RESRAD 3 Parameter
Yy imput G Default  differen i 2

£

3 e (m**2) 3 1.535E+04 ? 1.000E+04 ? - 3 AREA
RO11l * Thickness of contaminated zone (m) 3 4.600E+00 * 2.000E+00 3 - 3 THICKO
RO11 ? Length parallel to aquifer flow (m) 3 7.500E+01 * 1.000E+02 3 -——- 3 LCZPAQ
RO11 ? Basic radiation dose limit (mrem/yr) 3 1.500E+01 3 2.500E+01 ? - 3 BRDL
RO1l ? Time since placement of material (yr) 3 0.000E+00 3 0.000E+00 3 -—- 3 TI
RO11l * Times for calculations (yr) 3 1.000E+00 * 1.000E+00 ? --- 3 7( 2)
RO11 * Times for calculations (yr) 3 3.000E+00 * 3.000E+00 ? ——— 3 T( 3)
RO11 ? Times for calculations (yr) 3 7.300E+00 3 1.000E+01 » -—- 3 T( 4)
RO11 3 Times for calculations (yr) 3 1.600E+01 * 3.000E+01 3 -—= 3 T( 5)
RO11 ? Times for calculations (yr) 3 3.000E+01 * 1.000E+02 ? - 3 T( 6)
RO11 * Times for calculations (yr) 3 4.300E+01 ® 3.000E+02 ? --- IT(7)
RO1l ? Times for calculations (yr) 3 1.000E+02 * 1.000E+03 ? -—- 3 T( 8)
RO11 * Times for calculations (yr) 3 3.000E+02 * 0.000E+00 3 -— 3 T( 9)
RO11 ? Times for calculations (yr} 3 1.000E+03 * 0.000E+00 °* -—= 3 T(10)

3 3 3 3 3
RO12 ? Initial principal radionuclide (pCi/g): Co-60 3 4.590E-02 ? 0.000E+00 3 - 3 S1¢( 2)
R0O12 3 Initial principal radionuclide {(pCi/g): Cs-137 2 2.620E-01 ? 0.000E+00 3 -—- 3 81( 3)
R012 ? Initial principal radionuclide (pCi/g): Eu-152 * 4.130E-01 * 0.000E+00 3 -—= T S1( 4)
RO12 ? Initial principal radionuclide (pCi/g): Eu-154 3 1.310E-01 ® 0.000E+00 3 -—= 3 S1( 6)
R0O12 ? Concentration in groundwater (pCi/L): Co-60 ? not used ? 0.000E+00 3 - 3 Wl{ 2)
R0O12 ? Concentration in groundwater (pCi/L): Cs-137 3 not used ? 0.000E+00 3 -—- 3 Wl{ 3)
RO12 3 Concentration in groundwater {pCi/L): Eu-152 3 not used ? 0.000E+00 3 - Y Wl( 4)
R0O12 ? Concentration in groundwater {(pCi/L): Eu-154 3 not used ? 0.000E+00 3 -—- 3 Wl( 6)

3 3 k) 3 3
RO13 * Cover depth (m)} 3 0.000E+00 * 0.000E+00 .3 —— 3 COVERO
RO13 ? Density of cover material (g/cm**3) 3 not used ¥ 1.S500E+00 3 -— 3 DENSCV
RO013 ? Cover depth erosion rate (m/yr)} 3 not used ! 1.000E-03 3 - 3 vev
RO13 3 Density of contaminated zone (g/cm**3) 3 1.600E+00 3 1.500E+00 3 -——- 3 DENSCZ
RO13 3 Contaminated zone erosion rate (m/yr) 3 1.000E-03 ? 1.000E-03 3 - 3 VCz
RO13 ? Contaminated zone total porosity 3 4.000E-01 3 4.000E-01 3 -——- 3 TPCZ
RO13 ? Contaminated zone field capacity 3 1.500E-01 ? 2.000E-01 3 -— 3 FCCZ
RO13 ? Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02 ? 1.000E+01 * - 3 HCCZ
RO13 ? Contaminated zone b parameter 3 4.050E+00 3 5.300E+00 3 -—— 3 BCZ
RO13 3 Average annual wind speed (m/sec) 3 3.400E+00 3 2.000E+00 3 - 3 WIND
RO13 ! Humidity in air (g/m**3) 3 not used ? 8.000E+00 3 -—- 3 HUMID
RO13 ! Evapotranspiration coefficient 3 9.100E-01 * S5.000E-01 3 -——- 3 EVAPTR
RO13 3 Precipitation (m/yr) 3 1.600E-01 * 1.000E+00 3 -——- 3 PRECIP
RO13 3 Irrigation (m/yr) 3 7.600E-01 * 2.000E-01 3 -—= 3 RI
RO13 ? Irrigation mode 3 overhead ? overhead 3 -—- 3 IDITCH
RO13 3 Runoff coefficient 3 2.000E-01 * 2.000E-01 3 -—- 3 RUNOFF
R013 3 Watershed area for nearby stream or pond (m**2) ? 1.000E+06 3 1.000E+06 3 -—- 3 WAREA
RO13 3 Accuracy for water/soil computations 3 1.000E-03 3 1.000E-03 3 == 3 EPS

3 3 3 a 3
R014 3 Density of saturated zone (g/cm**3) 3 1.600E+00 * 1.S00E+00 3 - 3 DENSAQ
RO14 ? Saturated zone total porosity 3> 4.000E-01 3 4.000E-01 3 - 3 TPSZ
R0O14 ? Saturated zone effective porosity 3 2.500E-01 3 2.000E-01 3 - 3 EPSZ
RO14 3 saturated zone field capacity 3 1.500E-01 * 2,000E-01 ? - 3 FCSZ
RO14 ? Saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 ? 1.000E+02 ? - 3 HCSZ
RO14 ? Saturated zone hydraulic gradient 3 1.250E-03 3 2.000E-02 3 ——— 3 HGWT
R014 * Saturated zone b parameter * 4.050E+00 3 5.300E+00 ? —--= 3 BSZ
R014 ? Water table drop rate (m/yr) 3 1.000E-03 * 1.000E-03 ? -—— 3 VWT
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Summary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD
Site-Specific Parameter Summary (continued)
3 3 User 3 3 Used by RESRAD 3 Parameter

ferent from user input) 3 Name

R016 3 Distribution coefficients for daughter Gd-152 3 3 3 3
RO16 2 Contaminated zone (cm**3/g) 3-1.000E+00 >-1.000E+00 ? 8.249E+02 3 DCNUCC( 7)
RO16 3 Unsaturated zone 1 (cm**3/g) 3-1.000E+00 3-1.000E+00 ? 8.249E+02 3 DCNUCU( 7,1)
RO16 3 Saturated zone (cm**3/g) 3-1.000E+00 ?-1.000E+00 ? 8.249E+02 3 DCNUCS( 7)
RO16 3 Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 1.316E-05 3 ALEACH( 7)
RO16 3 Solubility constant > 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK( 7)
) 3 3 b 3
R017 ? Inhalation rate (m**3/yr) 3 7.300E+03 3 8.400E+03 ? -—— 3 INHALR
RO17 ? Mass loading for inhalation (g/m**3) 3 1.000E-04 * 1.000E-04 3 -—- 3 MLINH
RO17 ? Exposure duration 3 3.000E+01 * 3.000E+01 ? -—— 3 ED
RO17 ? Shielding factor, inhalation 3 4.000E-01 ? 4.000E-01 ? -— 3 SHF3
R017 ? Shielding factor, external gamma 3 8.000E-01 ? 7.000E-01 ? —_— 3 SHF1
R017 ? Fraction of time spent indoors 3 6.000E-01 3 S.000E-01 3 ——— 3 FIND
RO017 3 Fraction of time spent outdoors (on site) 3 2.000E-01 ® 2.500E-01 3 -——- 3 FOTD
R0O17 3 Shape factor flag, external gamma 3 1.000E+00 ? 1.000E+00 3 >0 shows circular AREA. 3 FS
R017 3 Radii of shape factor array (used if FS = -1): 3 3 3 3
RO17 3 Outer annular radius (m), ring 1: 3 not used ? 5.000E+01 3 —-- 3 RAD_SHAPE( 1)
RO17 3 Outer annular radius (m), ring 2: 3 not used 3 7.071E+01 3 - 3 RAD_SHAPE( 2)
RO17 3 Outer annular radius (m), ring 3: 3 not used ? 0.000E+00 3 - 3 RAD_SHAPE( 3)
RO17 3 Outer annular radius (m), ring 4: 3 not used 3 0.000E+00 3 -—- 3 RAD_SHAPE( 4)
RO17 ? Outer annular radius (m), ring 5: 3 not used * 0.000E+00 3 - 3 RAD_SHAPE( 5)
R0O17 2 Outer annular radius (m), ring 6: 3 not used ¥ 0.000E+00 32 - 3 RAD_SHAPE( 6)
RO17 ? Outer annular radius (m), ring 7: 3 not used ? 0.000E+00 2 -—- 3 RAD_SHAPE( 7)
RO17 3 Outer annular radius (m), ring 8: ¥ not used 3 0.000E+00 ? -—- 3 RAD_SHAPE( 8)
RO17 3 Outer annular radius (m), ring 9: 3 not used * 0.000E+00 ? -—- 3. RAD_SHAPE{ 9)
RO17 3 Outer annular radius (m), ring 10: 3 not used 3 0.000E+00 ? - 3 RAD_SHAPE(10)
RO17 3 Outer annular radius (m), ring 11: 3 not used * 0.000E+00 3 - 3 RAD_SHAPE(11)
RO17 ? Outer annular radius (m), ring 12: ? not used 3 0.000E+00 ? - 3 RAD_SHAPE(12)
3 3 3 3 a
RO17 ? Fractions of annular areas within AREA: 3 3 3 3
RO17 3 Ring 1 3 not used * 1.000E+00 ? ——— 3 FRACA( 1)
RO17 3 Ring 2 3 not used 3 2.732E-01 ? --- 3 FRACA({ 2)
RO17 ? Ring 3 3 not used ? 0.000E+00 ? -—- 3 FRACA( 3)
RO17 ? Ring 4 3 not used * 0.000E+00 ? - 3 FRACA( 4)
RO17 ? Ring 5 3 not used 3 0.000E+00 3 -—- 3 FRACA( 5)
RO17 ? Ring 6 3 not used * 0.000E+00 ? -—- 3 FRACA( 6)
RO17 3 Ring 7 3 not used ? 0.000E+00 3 - 3 FRACA( 7)
RO17 3 Ring 8 * not used * 0.000E+00 3 -— 3 FRACA( 8)
RO17 3 Ring 9 3 not used ? 0.000E+00 3 - 3 FRACA( 9)
RO17 3 Ring 10 3 not used ? 0.000E+00 3 -=- 3 FRACA(10)
RO17 3 Ring 11 3 not used 3 0.000E+00 ? -—= 3 FRACA(11)
RO17 3 Ring 12 3 not used ? 0.000E+00 3 - 3 FRACA(12)
3 3 3 3 3
R018 * Fruits, vegetables and grain consumption (kg/yr) 3 1.100E+02 ? 1.6C0E+02 3 -—- 3 DIET(1)
R018 ? Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E+01 3 -—- 3 DIET(2}
R018 ? Milk consumption (L/yr) 3 1.000E+02 ? '5.200E+01 * - 3 DIET(3)
RO18 * Meat and poultry consumption (kg/yr) 3 3.600E+01 * 6.300E+01 3 -— 3 DIET(4)
R018 * Fish consumption (kg/yr) 3 1.970E+401 ? 5.400E+00 3 -——- 3 DIET(S)
R018 3 Other seafood consumption (kg/yr) 3 9.000E-01 ? 9,000E-01 3 -—- 3 DIET(6)
R018 3 Soil ingestion rate (g/yr) 3 7.300E-"~" 3 3.650E+01 3 -——- 3 SOIL
RO18 3 Drinking water intake (L/yr} 3 7.300E 3 5.100E+02 3 _—— 3 DWI

C-8
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Summary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD
Site-Specific Parameter Summary {continued)
3 3 User 3 3 Used by RESRAD 3  Parameter

SO
fraction of drinking water 3 1.000E+00

.000E+00 FDW

} Contamination 11 3 - 3
RO18 ! Contamination fraction of household water 3 not used 3 1.000E+00 3 -——- 3 FHHW
RO18 } Contamination fraction of livestock water 3 1.000E+00 3 1.000E+00 3 -—- 3 FLW
K018 ? Contamination fraction of irrigation water 3 1.000E+00 * 1.000E+00 3 --- 3 FIRW
R0O18 ? Contamination fraction of aquatic food * 5,000E-01 * 5.000E-01 3 -—- 3 FR9Y
RO18 3 Contamination fraction of plant food 1-1 3-1 3 0.500E+00 3 FPLANT
R018 3 Contamination fraction of meat -1 3-1 3 0.768E+00 3 FMEAT
R0O18 3 Contamination fraction of milk -1 3-1 3 0.768E+00 3 FMILK

3 k) 3 3 k)
RO19 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01 * 6.800E+01 3 --- 3 LFIS
RO19 ? Livestock fodder intake for milk (kg/day) 3 5.500E+01 ? 5.500E+01 3 —-- 3 LFI6
R019 ? Livestock water intake for meat (L/day) 3 5.000E+01 ? 5.000E+01 3 -—- 3 LWIS
R019 ? Livestock water intake for milk (L/day) 3 1.600E+02 ? 1.600E+02 3 - 3 LWI6
RO19 ? Livestock soil intake (kg/day) 3 5.000E-01 ? 5.000E-01 3 -—- 3 LSI
R019 * Mass loading for foliar deposition (g/m**3) > 1.000E-04 * 1.000E-04 ? -—- 3 MLFD
RO19 ? Depth of soil mixing layer (m) 3 1.500E-01 * 1.500E-01 3 - > DM
RO19 ? Depth of roots (m) 3 9.000E-01 ? 9.000E-01 3 - 3 DROOT
RO19 ? Drinking water fraction from ground water > 1.000E+00 * 1.000E+00 ? -—= 3 FGWDW
R0O19 ? Household water fraction from ground water ' not used ? 1.000E+00 3 - 3 FGWHH
RO19 ? Livestock water fraction from ground water 3 1.000E+00 ? 1.000E+00 3 - 3 FGWLW
RO19 ? Irrigation fraction from ground water 3 1.000E+00 * 1.000E+00 ?* -— 3 FGWIR

3 3 k) 3 3
R19B ? Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 » 7.000E-01 3 -——- 3 YV(1l})
R19B ? Wet weight crop yield for Leafy (kg/m**2) 3 1.500E+00 * 1.500E+00 ? ——= 3 YV(2)
R19B ¥ Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 7 1.100E+00 ? -—— 3 YV (3)
R19B ? Growing Season for Non-Leafy (years) 3 1.700E-01 3 1.700E-01 ? -— ¥ TE(1)
R19B ? Growing Season for Leafy (years) 3 2.500E-01 ?* 2,500E-01 ? ~——- 3 TE(2)
R19B 3 Growing Season for Fodder {years) * 8.000E-02 * 8.000E-02 ? -—- 3 TE(3)
R19B ! Translocation Factor for Non-Leafy *1.00 31 3 1.000E-01 ? -—- 3 TIV(1l)
R19B 3 Translocation Factor for Leafy 3.1.00 30 * 1.000E+00 ? -—- 3 TIV(2)
R19B ! Translocation Factor for Fodder 3 1.000E+00 3 1.000E+00 ? -—- 3 TIV(3)
R19B ? Dry Foliar Interception Fraction for Nc eafy * 2.500E-01 3 2.500E-01 ? -—- 3 RDRY (1)
R19B 3 Dry Foliar Interception Fraction for Leavy 3 2.500E-01 * 2.500E-01 ? -—- 3 RDRY (2)
R19B ! Dry Foliar Interception Fraction for Fodder 3 2.500E-01 3 2.500E-01 ? -—- * RDRY(3)
R19B * Wet Foliar Interception Fraction for Non-Leafy * 2.500E-01 3 2.500E-01 ? -——- 3 RWET(1)
R19B ! Wet Foliar Interception Fraction for Leafy 3 2.500E-01 3 2.500E-01 ? -——- 3 RWET(2)
R19B ? Wet Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01 ? - 3 RWET (3)
R19B 3 Weathering Removal Constant for Vegetation 3 2.000E+01 * 2.000E+01 ? -—- 3 WLAM

3 3 3 k) 3
Cl4 3 C-12 concentration in water (g/cm**3) 3 2.000E-05 * 2.000E-05 ? -—- 3 C12WTR
Cl4 3 C-12 concentration in contaminated soil (g/g) > 3.000E-02 * 3.000E-02 ? -—= 3 c1z2cez
Cl4 ? Fraction of vegetation carbon from soil 3 2.000E-02 3 2.007 .02 3 -—- 3 CSOIL
Cl4 ? Fraction of vegetation carbon from air 3 9.800E-01 * 9.80 01 3 -—- 3 CAIR
Cl4 3 C-14 evasion layer thickness in soil (m) 3 3.000E-01 * 3.00v.-01 3 -— 3 DMC
Cl4 3 C-14 evasion flux rate from soil (1/sec) 3 7.000E-07 * 7.000E-07 3 - 3 EVSN
Cl4 3 C-12 evasion flux rate from soil (l/sec) 3 1.000E-10 * 1.000E-10 3 -—- * REVSN
Cl4 ? Fraction of grain in beef cattle feed 3 8.000E-01 ? 8.000E-01 3 -—- 3 AVFG4
Cl4 ? Fraction of grain in milk cow feed 3 2.000E-01 * 2.000E-01 ? --- 3 AVFGS
Cl4 ? DCF correction factor for gaseous forms of Cl4 3 8.894E+01 ? 8.894E+01 ?* -—- 3 CO2F

3 1 k) 3 3
STOR ? Storage times of contaminated foodstuffs (days): ? 3 3 3
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Summary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.RAD
Site-Specific Parameter Summary (continued)
] 3 3 User 3 3 Used by RESRAD 3  Parameter
T, Parameter o s i i }

Men

STOR Fruits, non-leafy vegetables, and grain .400E+01 STOR_T (1)

3 31 3 1.400E+01 ? -—= L]
STOR ? Leafy vegetables 3 1.000E+00 3 1.000E+00 3 -—- 3 STOR_T(2)
STOR ? Milk 3 1.000E+00 2 1.000E+00 3 - 3 STOR_T(3)
STOR ? Meat and poultry 3 2.000E+01 * 2.000E+01 3 -——- 3 STOR_T(4)
STOR ? Fish 3 7.000E+00 3 7.000E+00 ? -——- 3 STOR_T(5)
STOR 3 Crustacea and mollusks 3 7.000E+00 3 7.000E+00 3 - 3 STOR_T(6)
STOR 3 Well water 3 1.000E+00 3 1.000E+00 3 - 3 STOR_T(7)
STOR 3 Surface water 3 1.000E+00 * 1.000E+00 3 -—- 3 STOR_T(8)
STOR 3 Livestock fodder 3 4.500E+01 * 4.500E+01 3 -—- 3 STOR_T(9)

3 3 3 3 3
RO21 ? Thickness of building foundation (m) 3 not used 3 1.500E-01 3 --- 3 FLOOR1
RO21 ? Bulk density of building foundation (g/cm**3) 3 not used 3 2.400E+00 3 -——- 3 DENSFL
RO21 ! Total porosity of the cover material 3 not used * 4.000E-01 3 —-—— 3 TPCV
R021 ? Total porosity of the building foundation 3 not used * 1.000E-01 3 —— 3 TPFL
R0O21 ! Volumetric water content of the cover material 3 not used 3 5.000E-02 3 --- 3 PH20CV
RO21 ? Volumetric water content of the foundation 3 not used 3 3.000E-02 3 - 3 PH20FL
R021 ? Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 3 in cover material 3 not used 3 2.000E-06 2 -— 3 DIFCV
RO21 ? in foundation material 3 not used 3 3.000E-07 3 -—— 3 DIFFL
RO21 ? in contaminated zone soil 3 not used ? 2.000E-06 3 -—— 3 DIFCZ
R021 ? Radon vertical dimension of mixing (m) 3 not used 3 2.000E+00 ? - 3 HMIX
R021 ? Average building air exchange rate (1l/hr} 3 not used ? 5.000E-01 3 -—- 3 REXG
R021 3 Height of the building (room) (m) 3 not used * 2.500E+00 3 -—— 3 HRM
RO21 ! Building interior area factor 3 not used * 0.000E+00 3 -— 3 FAI
R021 ? Building depth below ground surface (m}) ? not used 3-1.000E+00 3 -—- 3 DMFL
R021 ? Emanating power of Rn-222 gas 3 not used 3 2.500E-01 ? -—- 3 EMANA(1)
R021 3 Emanating power of Rn-220 gas 3 not used ? 1.500E-01 ? ——- 3 EMANA(2)}

3 k] 3 3 3
TITL 3 Number of graphical time points 3 32 3 -—= ? --- 3 NPTS
TITL 3 Maximum number of integration points for dose 3 17 3 -— 3 --- 3 LYMAX

3 3

ints fo

TITL * Maximum number of integration po r risk 257 3 -—= 3 —— KYMAX
fittfrfttttfettffafttftetefefefefsteststettttsetttfetssafesetettsfatetsetfetesrefttteseefssefersstifefeeefefesrateteetftstssrs

Summary of Pathway Selections

Pathwa 3 User Selection

external gamma 3 active

1

2 -- inhalation (w/o radon)? active

3 -- plant ingestion 3 active

4 -- meat ingestion 3 active

5 -- milk ingestion 3 active

6 -- aquatic foods 3 active

7 -- drinking water 3 active

8 -- soil ingestion 3 active

9 -- radon 3 suppressed
F 3

athway doses

ind peak p Y active
tiffftfftffefeffeffeafeffetfefrnsfesfeefsfsffeesress
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Summary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.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 = 7.300E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk
Radio- AAAAAAAAAAAAAAAZ iridwtaotebnivgri gt R St S, ALl N el A
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARAAAA AAAAAAAAA AAARAA AAABAAARA AAAAAS {55 ARAAAA AAARAARAA AR LOESYE o crQbe, ISR/ YL o crach.

+Co-60 1.712E-01 0.0740 1.520E-07 0.0000 0.000E+00 0.0000 1.994E-03 0.0009 1.452E-03 0.0006 3.327E-04 0.0001
Cs-137 4.765E-01 0.2060 2.941E-07 0.0000 O0.000E+00 0.0000 2.462E-02 0.0106 2.916E-02 0.0126 1.811E-02 0.0078
BEu-152 1.238E+00 0.5354 2 567E 06 0.0000 0.000E+00 0.0000 2.513E-04 0.0001 6.606E-05 0.0000 1.746E-06 0.0000
Eu-154 3.500E-01 0.1513 E-07 0.0000 0.000E+00 0.0000 9.536E-05 0.0000 2.507E-05 0.0000 6.625E-07 0.0000
fiiffff fefffffef f1f84¢ itittiiii fitfff fiffffffs fffefsr Lfffefffs fE££6f fLfff48¢f £E£44F ffLf££f8¢ £E£118

- Total 2.236E+00 0.9667 3.868E-06 0.0000 O0.000E+00 0.0000 2.696E-02 0.0117 3.070E-02 0.0133 1.844E-02 0.0080
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 = 7.300E+00 years

0 Water Dependent Pathways

0 Water Fish . Radon Plant Meat Milk
Radio- T -l el SO L L e Aot A orben SO
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARAAAS ARARARAAA AAARAA AAAAAARAA AARARA AARAAAAAA AARAAA AAARAANAA AAAAAA AAARARAAA ARARAA AAAAAARAA ARAAAA
Co-60 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 O.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Bu-152 0 O0OE+00 0.0000 0.000E+00 0 0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Bu-154 .000E+00 0.0000 0.000E+00 0.000E+00 0.0000 O0.0OCOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
tffffft titiltiit tfffif ifffffffff iiiiii ffifffiff fiffff ffifffifs ffffff fffffefff fff€4f stfffffff fiffss
Total 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.Q0OCE+00 0.0000 0.000E+00 0.0000

. 0*Sum of all water independent and dependent pathways.

C-15

JSoil o

mrem/yr = fract.

2.583E-05
6.378E-04
1.041E-04
3,952E-05
tiffffftsf
8.073E-04

0.0000
0.0003
0.0000
0.0000
fiffff
0.0003

All Pathways*
Ao Saniways

 orem/yr

fract.
ARABAA
1.750E-01 0.0757
5.490E-01 0.2374
1.239E+00 0.5356
501E-01 0.1514
Ittttiitt tfffit
2.313E+00 1.0000

LAJ
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Summary : 116-F-2 Trench Shallow Zone File: 116-F-2 Trench Shallow Zone.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 = 1.600E+0l years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- Wl Wiririuinpniniebe A vrpror- AR Rrvber il R s s N peded L
Nuclide mrem/yr fract. mrem/yr f%’a’. SEi aremiyr. fract.  mrem/yr fract. —mrem/yr fract.  mrem/yr fract. mrem/yr fract.
Co-60 5.442E-02 0.0371 4.831E-08 0.0000 0.000E+00 0.0000 6.339E-04 0.0004 4.616E-04 0.0003 1.058E-04 0.0001 8.211E-06 0.000%
Cs-137 3.890E-01 0.2650 2.401E-07 0.0000 0.000E+00 0.0000 2.010E-02 0.0137 2.380E-02 0.0162 1.478E-02 0.0101 5.207E-04 0.0004
Eu 152 7.873E-01 0.5364 1.632E-06 0.0000 0.000E+00 0.0000 1 S98E 04 0.0001 4.200E-05 0.0000 1.110E-06 0.0000 6.622E-05 0.0000
1.763E-01 0.1201 4.308E-07 0.0000 0.000E+00 0.0000 0.0000 1,263E-05 0.0000 3.337E-07 0.0000 1.991E-05 0.0000
tittiii ttiftfiet t111ef trffffrft frffft frfftfeft ffftfs ttittitit tfffif fffffffff ffffft fffffffff ffffff ftfffffff ffffssf
Total 1.407E+00 0.9586 2.351E-06 0.0000 0.000E+00 0.0000 2.094E-02 0.0143 2.432E-02 0.0166 1.489E-02 0.0101 6.150E-04 0.0004
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 = 1.600E+0l1 years
0 Water Dependent Pathways
0 Water JFish o Radon Plant L Meab Milk All Pathways*
Radio- ARAAAAAAAARARAAR . . ) it SN vl R g o SO

Nuc11de mrem/yr

Co-60 0.000E+00
Cs-137 0.000E+00
Eu 152 0.000E+00

u-154 0.000E+00
tiitiii tfffffffs
Total 0.000E+00

0*Sum of all water

fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
SAAAAA ARAAAARAA AARAAA AAKAAARAL ARAARA AAAAAARAA AAAAAA AAAAAAARA AARAAA AAAAAALAA ARAARA ARAAAARAA ARAARA
0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.563E-02 0.0379
0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.482E-01 0.3054
0.0000 0.000E+00 0.0000 0 000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.876E-01 0.5366
0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.764E-01 0.1202
fieftf fffffffff frfrff itiitiftt tiftff fffffffff ffffff L7fff886F fEF£5F fffffefff ffffff fffffffff fEfffs
0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.468E+00 1.0000

independent and dependent pathways.

C-16



















1RESRAD,
Summary :

OParent Product Branch DSR(j,t) (mrem/yr)/{pCi/g)

(i) (3) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 7.300E+00 1.600E+0l1 3.000E+0l1 4.300E+01 1.000E+02
RARAARA AAARAAA AAAAARAAZ (AARAAAAA AAAAAAAAA AAAAAAAAA ARAAAAAAA AAAARAAAA AAAAAARAA AARARAAAA AAAARAAAA
Co-60 Co-60 1.000E+00 9.973E+00 8.742E+00 6.717E+00 3.813E+00 1.212E+00 1.917E-01 3.459E-02 1.898E-05

0Cs-137 Cs-137 1.000E+00 2.484E+00 2.427E+00 2.316E+00 2.095E+00 1.711E+00 1.234E+00 9.114E-01 2.412E-01
OEu-152 Eu-152 7.208E-01 3.161E+00 3.001E+00 2.704E+00 2.162E+00 1.375E+00 6.632E-01 3.371E-01 1.735E-02
OEu-152 Eu-152 2.792E-01 1.224E+00 1.162E+00 1.047E+00 8.374E-01 5.324E-01 2.569E-01 1.306E-01 6.719E-03
Eu-152 Gd-152 2.792E-01 4.268E-17 1.251E-16 2.777E-16 5.566E-16 9.615E-16 1.327E-15 1.495E-15 1.658E-15
Eu-152 &DSR(j) 1.224E+00 1.162E+00 1.047E+00 8.374E-01 5.324E 01 2.569E-01 1.306E 01 6.719E-03
0Eu-154 Eu-154 .000E+00 4.752E+00 4.392E+00 3.751E+00 2.673E+00 1.346E+00 4.466E-01 1.603E-01 1.794E-03
tftfftf fefffisf tttiiiitt ftftiftes 11119 $EF5¢8ft FHE£TEE5E fltifffft ftfttifff ffftitfff fiffffffs
*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) =

The DSR includes contributions from associated (half-life 6 0.5 yr) 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 7.300E+00 1.600E+01 3.000E+01 4.300E+01 1.000E+02

AARRAAA  AAAARAAAA RARRAARAR e Lo el e flieerbdiiede vt e
Co-60 1.504E+00 1.716E+00 2.233E+00 3.934E+00 1.238E+01 7.824E+01 4.336E+02 7.902E+05 *
Cs-137 6.038E+00 6.180E+00 6.475E+00 7.158E+00 8.769E+00 1.215E+01 1.646E+01 6.219E+01
Eu-152 3.420E+00 3.603E+00 3.998E+00 5.001E+00 7.866E+00 1.630E+01 3.207E+01 6.233E+02
Eu-154 3.157E+00 3.415E+00 3.999E+00 5.612E+00 1.114E+01 3.359E+01 9.358E+01 8.363E+03
fftfifsf ffffftfft tffffffff fffffffft  fffffffft fffffffff fffffffff ffffffffsr ffffiffff

Version 6.21
116-F-2 Trench Shallow Zone

T« Limit

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t)

0.5 year
File:

10/28/2002

10:18

Page 20

116~F-2 Trench Shallow Zone.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

= time of minimum single radionuclide soil guideline
time of maximum total dose = 0.000E+00 years
DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
{pCizg)

at tmin

and at tmax
ONuclide Initial
) pci/g)
ARARARA AAAAAR
Co-60 4.590E-02
Cs-137 2.620E-01
Eu-152 4.130E-01

Eu-154 1.310E-01
tifffff ffffffffs

tmin
| Ayears)

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

0.000E+00
ftiffffffffffffsf

9.973E+00
2.484E+00
4 386E+00

.752E+00
itiiiiitt

1.504E+00
6.038E+00
3.420E+00
3.157E+00
tiftftffs

9.973E+00
2.484E+00
4.386E+00
4.752E+00
ttfffffft

C-22

({pCi/sa)

1.504E+00
6.038E+00
3.420E+00
3.157E+00
ttftfffes
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HU’INO\H

; 000E+02

.877E-17
.273E-03
.223E-07
.023E-07
.662E-15
.023E 07

E-10
itiffftff

BRF (1) *BRF(2)*

000E+02

.131E+15
.598E+03
.070E+07

.871E+10
tHtfets

;000E+03

.000E+00
.848E-10
.823E-23
.030E-23
.647E-15
.647E-15
2.788E-34
fifffffff
BRF(j) .

4 000E+03

*1.
8.

131E+15
115E+10
*1.765E+14
*2,639E+14

fiffffffs
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Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity

0 3 } Current °? ? Parameter
Menu_ 2 : > Default >
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 ? Co-60 3 2.190E-04 * 2.190E-04 * DCF2( 1)
B-1 ? Eu-152 3 2.210E-04 * 2.210E-04 3 DCF2( 2)
B-1 3 Eu-154 3 2.860E-04 ? 2.860E-04 * DCF2( 4)
B-1 3 Gd-152 3 2.430E-01 3 2.430E-01 ? DCF2( 5)

3 3 3 3
D-1 ? Dose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 3 Co-60 3 2.690E-05 ? 2.690E-05 3 DCF3( 1)
D-1 3 Eu-152 ? 6.480E-06 * 6.480E-06 3 DCF3( 2)
D-1 3 Eu-154 3 9.550E-06 ? 9.550E-06 * DCF3( 4)
D-1 3 Gd-152 3 1.610E-04 ? 1.610E-04 ? DCF3{ 5)

3 kl 3 3
D-34 3 Food transfer factors: 3 3 3
D-34 3 Co-60 . plant/soil concentration ratio, dimensionless 3 8.000E-02 * 8.000E-02 3 RTF( 1,1)
D-34 3 Co-60 , beef/livestock-intake ratio, {(pCi/kg)/(pCi/d} 3 2.000E-02 3 2.000E-02 ? RTF( 1,2)
D-34 ? Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-03 3 2.000E-03 ? RTF( 1,3)
D-34 3 3 3 k)
D-34 * Eu-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 ? RTF( 2,1)
D-34 3 Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 3 2.000E-03 ? RTF( 2,2)
D-34 3 Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 3 2.000E-05 ? RTF( 2,3)
D-34 3 3 3 3
D-34 3 Eu-154 , plant/soil concentration ratio, dimensionless > 2.500E-03 ? 2.500E-03 * RTF( 4,1)
D-34 ? Eu-154 , beef/livestock-intake ratio, (pCi/kg)}/(pCi/d) 3 2.000E-03 3 2.000E-03 * RTF( 4,2)
D-34 ? Eu-154 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ? 2,.000E-05 3 2.000E-05 ? RTF( 4,3)
D-34 2 3 3 3
D-34 ? Gd-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 ?* 2.500E-03 ?® RTF( 5,1)
D-34 3 GA-152 ., beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2.000E-03 3 RTF( 5,2)
D-34 ¥ Gd-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d} ? 2.000E-05 ?* 2.000E-05 * RTF( 5,3)

3 3 3 3
D-5 ? Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 3 Co-60 , fish 3 3.000E+02 * 3.000E+02 * BIOFAC{ 1,1)
D-5 3 Co-60 , crustacea and mollusks 3 2.000E+02 3 2.000E+02 3 BIOFAC{ 1,2)
D-S5 3 3 3 3
D-5 ? Eu-152 , fish ? 5,000E+01 * 5.000E+01 * BIOFAC( 2,1)
D-5 ? Eu-152 , crustacea and mollusks > 1.000E+03 ? 1.000E+03 3 BIOFAC({ 2,2)
D-5 3 3 3 3
D-5 ? Eu-154 , fish 3 5.000E+01 ? 5.000E+01 3 BIOFAC( 4,1)
D-5 3 Eu-154 , crustacea and mollusks 3 1.000E+03 * 1.000E+03 3 BIOFAC{ 4,2)
D-5 3 3 3 3
D-5 3 Gd 152 fish 3 2.500E+01 3 2.50015:+01 3 BIOFAC( 5,1)
D-5 3 crustacea and m » 3 2 1. 3 OFAC( 5,2)
iI'I'ﬁIiﬁtiﬁitiﬁfﬁiﬁﬁﬁiiﬁtﬁﬁttitﬁitﬁtitIifttIIﬁiﬁIiiiiIiﬁﬁﬁiﬁiIiﬁﬁtﬁiIiIiIﬁiIIﬁIiiIi
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Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.RAD
Site-Specific Parameter Summary (continued)
3 User 3 3 by RESRAD 3  Parameter

Name

RO14 ? Well pumping rate (m**3/yr) 3 2.500E+02 ? 2.500E+02 3 3
3 3 k) 3 k]
RO15 ? Number of unsaturated zone strata 1 11 3 ——- 3 NS
RO15 ?® Unsat. zone 1, thickness {(m) 3 7.400E+00 ¥ 4.000E+00 3 - 3 H(1)
RO15 ? Unsat. zone 1, soil density (g/cm**3) 3 1.600E+00 * 1.500E+00 3 -—— 3 DENSUZ (1)
RO15 3 Unsat. zone 1, total porosity 3 4.000E-01 3 4.000E-0Q1 3 —_— 3 TPUZ(1)
RO15 3 Unsat. zone 1, effective porosity 3 2.500E-01 % 2.000E-01 ? - 3 EPUZ (1}
RO15 3 Unsat. zone 1, field capacity 3 1.500E-01 ? 2.000E-01 3 -—— 3 FCUZ (1)
RO15 ? Unsat. zone 1, soil-specific b parameter 3 4.050E+00 3 5.300E+00 3 - 3 BUZ(1)
RO15 ? Unsat. zone 1, hydraulic conductivity (m/yr) 3 2.500E+02 * 1,000E+01 3 —— 3 HCUZ (1)
3 3 3 E) 3
RO16 ? Distribution coefficients for Co-60 3 3 3 3
RO1l6 ? Contaminated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 3 - 3 DCNUCC{ 1)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 5.000E+01 * 1,000E+03 3 -—— 3 DCNUCU( 1,1)
RO1l6 ? Saturated zone (cm**3/g) 3 5.000E+01 ? 1.000E+03 73 - 3 DCNUCS( 1)
RO16 ? Leach rate (/yr) 3 0.000E+00 3 0.000E+00 ? 2.166E-04 3 ALEACH{ 1)
RO1l6 3 Solubility constant 3 0.000E+00 ? 0.000E+00 3 not used 3 SOLUBK{ 1)
3 3 3 k] 3
RO16 3 Distribution coefficients for Eu-152 3 2 2 3
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+02 7-1.000E+00 3 ——— 3 DCNUCC( 2)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 ?-1.000E+00 ? - 3 DCNUCU( 2,1)
RO16 3 Saturated zone (cm**3/g). 3 2.000E+02 3-~1.000E+00 ? ~——- 3 DCNUCS( 2)
RO16 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ? 5.426E-05 3 ALEACH( 2)
RO16 3 Solubility constant 3 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK( 2)
3 . 3 3 ] 3
RO16 ? Distribution coefficients for Eu-154 3 3 3 3
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+02 ?-1.000E+00 ? - 3 DCNUCC( 4)
RO16 * Unsaturated zone 1 (cm**3/g) 3 2.000E+02 ?-1.000E+00 ? —— 3 DCNUCU( 4,1)
RO16 2 Saturated zone (cm**3/g) 3 2.000E+02 ?-1.000E+00 ? - 3 DCNUCS( 4)
RO16 ? Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 5.426E-05 3 ALEACH{ 4)
RO16 ? Solubility constant 3 0.000E+00 ? 0.000E+00 3 not used 3 SOLUBK( 4)
3 3 3 3 3
RO16 3 Distribution coefficients for daughter Gd-152 3 3 3 3
RO16 3 Contaminated zone {(cm**3/g) 3-1.000E+00 ?-1.000E+00 3 8.249E+02 3 DCNUCC{ 5)
RO16 3 Unsaturated zone 1 (cm**3/g) 3-1.000E+00 ?-1.000E+00 ? 8.249E+02 3 DCNUCU{ 5,1)
RO16 3 Saturated zone (cm**3/g) 3-1.000E+00 3-1.000E+00 3 8.249E+02 3 DCNUCS{ 5)
RO16 3 Leach rate (/yr} 3 0.000E+00 3 0.000E+00 3 1.316E-05 3 ALEACH( 5)
RO16 2 Solubility constant 3 0.000E+00 ® 0.000E+00 3 not used * SOLUBK( 5)
3 3 k] 3 3
R0O17 ? 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 3 - 3 MLINH
RO17 3 Exposure duration 3 3.000E+01 * 3.000E+01 3 ——- 3 ED
R017 ® Shielding factor, inhalation 3 4.000E-01 * 4.000E-01 3 -—— 3 SHF3
R017 3 Shielding factor, extermal gamma 3 8.000E-01 * 7.000E-01 3 -— 3 SHF1
RO17 ? Fraction of time spent indoors 3 6.000E-01 ?* 5.000E-01 3 -— 3 FIND
R017 ? Fraction of time spent outdoors (on site) 3 2.000E-01 ? 2.500E-01 3 - 3 FOTD
RO17 3 Shape factor flag, external gamma 3 1.000E+00 ? 1.000E+00 3 >0 shows circular AREA. 3 FS
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Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 15352.00 square meters Co-60 1.900E-02
Thickness: 4.60 meters Eu-152 3.080E-02
Cover Depth: 0.00 meters Eu-154 2.950E-02

0

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+0

B,

1
t R

t (years): O0.000E+00 1.000E+00 3.000E+00 7.300E+00 1.600E+01 3.000E+01 4.300E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 4.647E-01 4.239E-01 3.538E-01 2.437E-01 1.21S5E-01 4.516E-02 1.979E-02 7.945E-04 2.233E-08 5.073E-17
M(t): 3.098E-02 2.826E-02 2.359E-02 1.624E-02 8.099E-03 3.0l0E-03 1.319E-03 5.297E-05 1.488E-09 3.382E-18

OMaximum TDOSE(t): 4.647E-01 mrem/yr at t = 0.000E+00 years

C-34
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Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.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+0l years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AARAAAARAARAAAAL AAAAAAAAAAAAAABA AAARAAAAAAAAAARA ARAAAAAAAARAAAAR AAAAAAARAAAAAAAS AAAAAAAARAAAAAAL AAAAAARAARAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
.............. SAARAA AARAAAAAA AAA®** AAAAAAAAA ARAAAA AAABAAAAS ARAAAA AALAAAAAA AAAARA ABARAARAA AAAARA AAAAAARAA AAAKAG
Co-60 3.563E-03 0.0789 3.163E-09 0.0 0.000E+00 0.0000 4.150E-05 0.0009 3.022E-05 0.0007 6.926E-06 0.0002 5.376E-07 0.0000
Eu 152 2 833E 02 0.6274 5.873E-08 0.0vuv 0.000E+00 0.0000 S 750E-06 0.0001 1.511E-06 0.0000 3.995E-08 0.0000 2.383E-06 0.0001

17E-02 0.2916 3,.218E-08 0.0000 0.000E+00 0.0000 .588E-06 0.0001 9.432E-07 0.0000 2,493E-08 0.0000 1.487E-06 0.0000

ttttiit ttttttitt tittff fffffffff ffffff fffffffff fffff itIiitiii ittt fffffffff ffffff fffffffft fIffff ISEEffffff fEffsft
Total 4.506E-02 0.9979 9.408E-08 0.0000 0.000E+00 0.0000 5.084E-05 0.0011 3.268E-05 0.0007 6.991E-06 0.0002 4.407E-06 0.0001

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 Dependent Pathways
Water ish . . .. .  Radon .  Plant = Meat

(=Rl

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.  mrem/yr fract. mrem/yr fract.
AAAARA KA RAARAK ARAAAA AAARAA AARAAARRAR AARAAA AAR ARRRAA

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 3.643E-03 0.0807
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 O0.000E+00 0.0000 2.834E-02 0.6276
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00QE+00 0.0000 1.317E-02 0.2"""
ft1111f fitffftef fEffff fifffffit fiffff fPfffffft fiffff tIfffeftf fiffft fitftfitf fiffft fiffiffff fiffft fiPfffeff fif
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 4.516E-02 1.0..u
0*Sum of all water independent and dependent pathways.
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Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.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+03 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground ~ Inhalation (L Radon _plant (o Meat Milk
Radio- AAAAAAAAAAAAAA . xR s s

Nuclide mrem/yr

Co-60 0.000E+00
Eu-152 3.342E-24
Eu-154 0.000E+00
fifffff fEffffEf%
Total 3.342E-24
0
0
0

Radio-

Nuclide mrem/yr
ARARRAA ARARRRARA
Co-60 0.000E+00
Eu-152 0.000E+00
Eu-154 0.000E+00
fifffff ffffffefs
Total 0.000E+00

0*Sum of all water

fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARAARR ARAAAAAAA AAAAARA AARAARAAAA ARAARA AAAAAAAAA AAARAR AAAAAARARA ARARAR ARAAARAAA AAAAAA
0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.0000 1.073E-17 0.2116 0.000E+00 0.0000 2.375E-17 0.4681 6.242E-18 0.1230 1.650E-19 0.0033
0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
ffffft ffiffffff f1ffff ffffififf ffffff Sfffffrff ifffff frfffffif ffffff fffffffff ffffsf
0.0000 1.073E-17 0.2116 0.000E+00 0.0000 2.375E-17 0.4681 6.242E-18 0.1230 1.650E-19 0.0033

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t =

Water Dependent Pathways

Pathways (p)

1.000E+03 years

S . 2.
5

fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARARA AAARAAAAA ARAAAR AAARAAAAA ARARAA ARARAAAAA AAAARA ARARAAAGA AAARAA AAARAAARA AARARA
0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
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
f1ffft fffffffff ffffff fffffffft ffffft fffffffff ffffff Lffffffff fEf88f fEfffff8f fEf1£5
0.0000 O0.000E+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 pathways.
C-44

mrem/yr

fract.

0.000E+00

0.000¢
0.1940

0.0000
11iff1f
0.1940

9.841E-18
0.000E+00
1tfffffff
9.841E-18

. All Pathways*
et il iaatiite -0

 prem/yr fract.

0.000E+00 0.0000
5.073E-17 1.0000
0.000E+00 0.0000
fftffffff fiffff
5.073E-17 1.0000
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Summary : 116-F-2 Trench Overburden File: 116-F-2 Trench Overburden.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent BRF (i) DOSE(j,t), mrem/yr
(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 7.300E+00 1.600E+01 3.000E+01 4.300E+0l1 1.000E+02 3.000E+02 1.000E+03
....... B e . AARAAARAA AARAAAAAA AAAARAAAR N R Rm R AnE RARERREEE RAREERAnE Rhrnnnasc BRemnmnene Eemmaoen:
Co-60 Co-60 1.000E+00 1.895E-01 1.661E-01 1.276E-01 7.244E-02 2.303E-02 3.643E-03 6.573E-04 3.607E-07 1.307E-18 0.000E+00
OEu-152 Eu-152 7.208E-01 9.736E-02 9.243E-02 8.329E-02 6.658E-02 4.233E-02 2.043E-02 1.038E-02 5.343E-04 1.609E-08 2.410E-24
Eu-152 Eu-152 2.792E-01 3.771E-02 3.580E-02 3.226E-02 2.579E-02 1.640E-02 7.912E-03 4.022E-03 2.069E-04 6.231E-09 9.333E-25
Eu-152 &DOSE(j) 1.351E-01 1.282E-01 1.155E-01 9.238E-02 5.873E-02 2.834E-02 1.440E-02 7.412E-04 2.232E-08 3.343E-24
0Gd-152 Eu-152 2,792E-01 1.315E-18 3.854E-18 8.554E-18 1.714E-17 2.961E-17 4.087E-17 4.603E-17 5.106E-17 5.120E-17 5.073E-17
OEu-154 Eu-154 1.000E+00 1.402E-01 1.296E-01 1.107E-01 7.885E-02 3.972E-02 1.317E-02 4.729E-03 5.291E-05 7.538E-12 0.000E+00
fefftff fEffies fefffffss tfttffits tifteftfs fEfffff4f feeffafaf sffff£8€f £rfeffeef fHffff7¢f fEfffatff fEfffefts fEfffests

BRF(i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent BRF({i) S(j.,t), pCi/g
(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 7.300E+00 1.600E+01 3.000E+01 4.300E+0l1 1.000E+02 3.000E+02 1.000E+03
ARARARA ARARAAA AAAAAAAAR AAAAARAAA AARAARAAA AMAAAAARA AARAAAARA AAAAAAAAR AAAAAAAAR AAAAAAAAR AAAAARALA AARAARARA AARARRARE
Co-60 Co-60 1.000E+00 1.900E-02 1.666E-02 1.280E~02 7.264E-03 2.309E-03 3.653E-04 6.591E-05 3.616E-08 1.310E-19 0.000E+00
OEu-152 Eu-152 7.,208E-01 2.220E-02 2.107E-02 1.899E-02 1.518E-02 9,653E-03 4.658E-03 2.367E-03 1.218E-04 3.668E-09 5.494E-25
Eu-152 Eu-152 2.792E-01 8.599E-03 8.163E-03 7.356E-03 5.881E-03 3.739E-03 1.804E-03 9.170E-04 4.719E-05 1.421E-09 2.128E-25
Eu-152 &S(j): 3.080E-02 2.924E-02 2.635E-02 2.106E-02 1.339E-02 6.462E-03 3.285E-03 1.690E-04 5.089E-09 7.622E-25
0Gd-152 Eu-152 2.792E-01 0.000E+00 5.378E-17 1.533E-16 3.352E-16 5.992E-16 8.376E-16 9.468E-16 1.053E-15 1.056E-15 1.047E-15
OEu-154 Eu-154 1.,000E+00 2,.950E-02 2.726E-02 2.329E-02 1.659E-02 8.358E-03 2.773E-03 9.951E-04 1.113E-05 1.586E-12 1.731E-36
fifffff fffffff fEffEF£ 5" feeffffff fiffffeft fEfffffff fEff2£88% fEff£Ff88¢ P88 8F8f FEL07084F £Efff4ff fELLf56FFf FEEffFE17
BRF(i) is the branch fraction of the parent nuclide. .
ORESCALC.EXE execution time = 1.18 seconds
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Summary : 116-~-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity
0 3 ? Current °? 3 Parameter

-z
:

parameter & o o ixspsangg arne . Default 3 Name

Dose conversion factors for inhalation, mrem/pCi:

B-1 3 3 3 3
B-1 3 C-14 3 2.090E-06 3 2.090E-06 3 DCF2( 1)
B-1 3 Co-60 3 2.190E-04 ? 2.190E-04 3 DCF2( 2)
B-1 ? Cs-137+D 3 3.190E-05 * 3.190E-05 * DCF2( 3)
B-1 3 Eu-152 3 2.210E-04 * 2.210E-04 3 DCF2{ 4}
B-1 ? Eu-154 3 2.B60E-04 ? 2.860E-04 3 DCF2{ 6}
B-1 ? Gd-152 3 2.430E-01 3 2.430E-01 ? DCF2{ 7)

k] ] 3 3
D-1 3* Dose conversion factors for ingestion, mrem/pCi: 2 B 3
D-1 3 c-14 3 2.090E-06 * 2.090E-06 ? DCF3( 1)
D-1 3 Co-60 3 2.690E-05 * 2.690E-0S ? DCF3( 2)
D-1 3 Cs-137+D 3 5.000E-05 3 S.000E-05 3 DCF3( 3)
D-1 3 Eu-152 3 6.480E-06 * 6.480E-06 * DCF3( 4)
D-1 3 Eu-154 3 9.550E-06 * 9.550E-06 * DCF3( 6)
D-1 3 Gd-152 3 1.610E-04 3 1.610E-04 3 DCF3( 7)

3 k] 3 3
D-34 3 Food transfer factors: 3 3 3
D-34 3 C-14 ., plant/soil concentration ratio, dimensionless 3 5.500E+00 ? 5.500E+00 * RTF( 1,1)
D-34 ? C-14 , beef/livestock-intake ratio, (pCi/kg)/{(pCi/d) 3 3.100E-02 ? 3.100E-02 ? RTF( 1,2)
D-34 ? Cc-14 , milk/livestock-intake ratio, (pCi/L)/{pCi/d) 3 1.200E-02 ? 1.200E-02 ¥ RTF( 1,3)
D-34 3 3 3 3
D-34 3 Co-60 , plant/soil concentration ratio, dimensionless 3 B.000E-02 ? 8.000E-02 3 RTF( 2,1)
D-34 3 Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-02 * 2.000E-02 ? RTF( 2,2)
D-34 3 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-03 ? 2.000E-03 3 RTF( 2,3)
D-34 3 3 3 3
D-34 3 Cs-137+4D , plant/soil concentration ratio, dimensionless 3 4.000E-02 ? 4.000E-02 3 RTF( 3,1)
D-34 3 Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d}) ? 3.000E-02 ? 3.000E-02 3 RTF( 3,2)
D-34 3 Cs-137+D , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) 3 8.000E-03 ? B.000E-03 3 RTF( 3,3)
D-34 3 3 3 3
D-34 3 Eu-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 3 RTF{ 4,1)
D-34 * Eu-152 , beef/livestock-intake ratio, (pCi/kg)}/(pCi/d) 3 2.000E-03 * 2.000E-03 * RTF( 4,2)
D-34 3 Eu-152 , milk/livestock~intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 3 2.000E-05 * RTF{ 4,3)
D-34 3 3 3 3
D-34 3 Eu-154 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 ? RTF( 6,1)
D-34 3 Eu-154 ., beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2.000E-03 3 RTF( 6,2)
D-34 3 Eu-154 , milk/livestock-intake ratio, (pCi/L}/(pCisd) 3 2.000E-05 ? 2.000E-05 * RTF( 6,3)
D-34 3 3 3 k]
D-34 ? Gd-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 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 3 RTF( 7,3)

3 3 3 3
D-5 3 Bioaccumulation factors, fresh water, L/kg: 3 3 ?
D-5 ? Cc-14 , fish 3 5.000E+04 ?* 5.000E+04 * BIOFAC( 1,1)
D-5 3 C-14 , crustacea and mollusks 3 9.100E+03 ? 9.100E+03 ? BIOFAC( 1,2)
D-5 3 3 k] 3
D-5 3 Co-60 , fish 3 3.000E+02 ? 3.000E+02 > BIOFAC( 2,1)
D-5 3 Co-60 , crustacea and mollusks 3 2.000E+02 ? 2.000E+02 ?® BIOFAC( 2,2)
D-S 3 3 k] 3
D-5 3 Cs-137+D , fish 3 2.000E+03 ? 2.000E+03 * BIOFAC( 3,1)
D-5 2 Cs-137+D , crustacea and mollusks 3 1.000E+02 ? 1.000E+02 3 BIOFAC( 3,2)
D-5 3 3 3 3
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Summary : l116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD
Site-Specific Parameter Summary

3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 ) 3 3 i 3 Name
RO11 ? Area of contaminated zone (m**2) 3 1.535E+04 3 1.000E+04 ? 3 AREA
RO11 ? Thickness of contaminated zone {(m) 3 7.400E+00 ¥ 2,000E+00 2 -—- 3 THICKO
RO11 3 Length parallel to aquifer flow {(m) 3 7.500E+01 * 1.000E+02 ? --- 3 LCZPAD
RO11l 3 Basic radiation dose limit (mrem/yr) 3 4.000E+00 * 2.500E+01 3 -——— 3 BRDL
RO11 3 Time since placement of material (yr) 3 0.000E+00 * 0.000E+00 3 -——— 3 TI
RO11 3 Times for calculations (yr) 3 1.000E+00 * 1.000E+00 3 - 3 ( 2)
RO11 3 Times for calculations (yr) 3 3.000E+00 * 3.000E+00 3 - 3 T 3)
RO11 ? Times for calculations (yr) 3 7.300E+00 * 1.000E+01 3 -——- 3 T( 4)
RO11 * Times for calculations (yr) 3 1.600E+01 * 3.000E+01 3 —-—= 3 T( 5)
RO11 ? Times for calculations (yr) 3 3.000E+01 * 1.000E+02 3 - 3 T( 6)
RO11 3 Times for calculations (yr) 3 4.300E+01 3 3.000E+02 3 - IT(7)
RO11 ? Times for calculations (yr) ¥ 1.000E+02 3* 1.000E+03 3 -—- I T( 8)
RO11 ? Times for calculations (yr) 3 3.000E+02 * 0.000E+00 * -— I T( 9)
RO11l ? Times for calculations (yr) 3 1.000E+03 * 0.000E+00 3 -—= 3 T(10)

3 3 3 3 3
RO12 3 Initial principal radionuclide (pCi/g): C-14 3 3.870E+00 * 0.000E+00 3 - 2 81( 1)
RO12 ? Initial principal radionuclide (pCi/g): Co-60 3 1.300E+00 * 0.000E+00 ? - 1 81( 2)
R012 ¥ Initial principal radionuclide (pCi/g): Cs-137 3 2.000E+01 * 0.000E+00 3 -—= 2 81( 3)
RO12 ? Initial principal radionuclide (pCi/g): Eu-152 3 4.160E+01 3 0.000E+00 3 - 3 s1( 4)
R0O12 ? Initial principal radionuclide (pCi/g): Eu-154 * 4.210E+00 * 0.000E+00 3 -—- 3 81( 6)
RO012 ? Concentration in groundwater (pCi/L): cC-14 > not used 2 0.000E+00 3 - I WL( 1)
R012 ? Concentration in groundwater (pCi/L): Co-60 3 not used * 0.000E+00 3 - 3 Wl( 2)
RO12 ? Concentration in groundwater (pCi/L): Cs-137 2 not used 2 0.000E+00 2 -—- 3 Wl( 3)
RO12 ? Concentration in groundwater (pCi/L): Eu-152 ? not used 3 0.000E+00 ? - 3 W1( 4)
RO12 ? Concentration in groundwater (pCi/L): Eu-154 2 not used 2 0.000E+00 3 - 3 Wl( 6)

3 3 3 3 3
RO13 ? Cover depth (m) 3 4.600E+00 * 0.000E+00 ? - 3 COVERO
RO13 3 Density of cover material (g/cm**3) 3 not used * 1.500E+00 3 -—— 3 DENSCV
RO13 ¥ Cover depth erosion rate (m/yr) 3 1.000E-03 * 1.000E-03 3 - 1 vev
RO13 ? Density of contaminated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 3 —— 3 DENSCZ
R0O13 3 Contaminated zone erosion rate (m/yr) 3 1.000E-03 * 1.000E-03 3 - 3 vCz
RO13 ? Contaminated zone total porosity 3 4.000E-01 2 4.000E-01 ? -—- 3 TPCZ
RO13 ? Contaminated zone field capacity 3 1.500E-01 3 2.000E-01 3 - 3 FCCZ
R013 ? Contaminated zone hydraulic conductivity {(m/yr)} 3* 2.500E+02 3* 1.000E+01 3 -—- 3 HCCZ
RO13 * Contaminated zone b parameter 3 4.050E+00 * 5.300E+00 3 - 3 BCZ
RO13 3 Average annual wind speed (m/sec) 3 3.400E+00 * 2.000E+00 3 ——= 3 WIND
RO13 ? Humidity in air (g/m**3) 3 not used 3 8.000E+00 3 -—= 3 HUMID
R0O13 ? Evapotranspiration coefficient 3 9.100E-01 * 5.000E-01 3 - 3 EVAPTR
RO13 3 Precipitation (m/yr) 3 1.600E-01 * 1.000E+00 ? -—= 3 PRECIP
RO13 3 Irrigation (m/yr) 3 7.600E-01 3 2.000E-01 3 - 3 RI
RO13 ? Irrigation mode 3 overhead 3? overhead 3 -—— 3 IDITCH
R0O13 2 Runoff coefficient 3 2.000E-01 * 2.000E-01 3 - 3 RUNCFF
RO13 ? Watershed area for nearby stream or pond {(m**2) 3 1.000E+06 * 1.000E+06 3 - 3 WAREA
RO13 * Accuracy for water/soil computations 3 1.000E-03 * 1.000E-03 3 - 3 EPS

3 3 3 3 1
RO14 ? Density of saturated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 3 - 3 DENSAQ
R0O14 3 Saturated zone total porosity 3 4.000E-01 * 4.000E-01 3 ——- 3 TPSZ
R014 ? Saturated zone effective porosity 3 2.500E-01 * 2.000E-01 3 - 3 EPSZ
RO14 ¥ Saturated zone field capacity 3 1.500E-01 * 2.000E-01 3 - 3 FCSZ
R014 3 Saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 ? 1.000E+02 3 -——- * HCSZ
R0O14 ? Saturated zone hydraulic gradient 3 1.250E-03 ? 2.000E-02 3 ——— 3 HGWT
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Summary : 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD
Site-Specific Parameter Summary {(continued)

) ] 3 User 3 3 Used by RESRAD
Menu 3 e Parameter Input 3 Default 3
R017 3 Shape factor flag, external gamma 3 not used ? 1.000E+00 ?
RO17 ? Radii of shape factor array (used if FS = -1): 3 3 3
RO17 3 Outer annular radius (m), ring 1: > not used ? 5.000E+01 ? -
RO17 3 Outer annular radius (m), ring 2: 3 not used 3 7.071E+01 ? -
RO17 ? Outer annular radius (m), ring 3: 3 not used 3 0.000E+00 3 -
RO17 3 Outer annular radius (m), ring 4: 3 not used ? 0.000E+00 ? -
RO17 3 Outer annular radius (m), ring 5: ? not used 3 0.000E+00 3 -
RO17 3 Outer annular radius (m), ring 6: } not used ? 0.000E+00 3 -
RO17 ? Outer annular radius (m), ring 7: 3 not used * 0.000E+00 ? -—-
RO17 3 Outer annular radius (m}, ring 8: 3 not used 3 0.000E+00 3 -
RO17 ? Outer annular radius (m), ring 9: 3 not used * 0.000E+00 3 ———
RO17 ? Outer annular radius (m), ring 10: 3 not used 3 0.000E+00 3 -—
RO17 3 Outer annular radius (m), ring 11: 3 not used 3 0.000E+00 ? ---
RO17 3 Outer annular radius (m), ring 12: 3 not used 3 0.000E+00 ? -

3 k) 3 3
RO17 3 Fractions of annular areas within AREA: 3 3 3
RO17 3 Ring 1 3 not used 3 1.000E+00 ? -———
RO17 3 Ring 2 3 not used 3 2.732E-01 ? -—=
RO17 ? Ring 3 3 not used ? 0.000E+00 ? -——-
RO17 ? Ring 4 3 not used 3 0 ""0E+00 ? ——
RO17 ? Ring S 3 not used 3 0 OE+00 3 ———
RO17 ? Ring 6 3 not used 3 0.uuOE+00 ? -—-
RO17 ? Ring 7 3 not used 3 0.000E+00 ? -
RO17 3 Ring 8 3 not used 3 0.000E+00 2 -
RO17 3 Ring 9 Y not used * 0.000E+00 ? -—-
RO17 3 Ring 10 3 not used * 0.000E+00 ? -——-
RO17 3 Ring 11 3 not used ?* 0.000E+00 3 -
RO17 ? Ring 12 ? not used 3 0.000E+00 ? -——-

) 3 3 3
RO18 ! Fruits, vegetables and grain consumption (kg/yr) ? 1.100E+02 3 1.600E+02 ? -
RO18 ? Leafy vegetable consumption (kg/yr) 3 2.700E+00 3 1.400E+01 ? -——-
R018 ? Milk consumption (L/yr) 3 1.000E+02 3 9.200E+01 ? -—
RO18 ? Meat and poultry consumption (kg/yr) 3 3.600E+01 3 6.300E+01 ? -
RO18 3 Fish consumption (kg/yr) 3 1.970E+01 * 5.400E+00 ? -—-
RO18 3 Other seafood consumption (kg/yr) 3 9.000E-01 3 9.000E-01 ? -——
RO18 ? Soil ingestion rate (g/yr)} 3 not used ? 3.650E+01 ? -—
RO18 * Drinking water intake (L/yr) 3 7.300E+02 ? 5.100E+02 ? -—-
R0O18 3 Contamination fraction of drinking water 3 1.000E+00 3 1.000E+00 ? -—-
RO18 3 Contamination fraction of household water 3 not used 3 1.000E+00 ? -—=
RO18 3 Contamination fraction of livestock water 3 1.000E+00 3 1.000E+00 ? -—
RO18 3 Contamination fraction of irrigation water > 1.000E+00 * 1.000E+00 ? -—-
RO18 3 Contamination fraction of agquatic food ? 5.000E-01 * 5.000E-01 ? -
RO18 3 Contamination fraction of plant food -1 -1 3 0.500E+00
RO18 3 Contamination fraction of meat -1 3-1 2 0.768E+00
RO18 3 Contamination fraction of milk 3-1 -1 B 0.768E+00

3 3 3 ]
RO19 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01 3 6.800E+01 3 -—-
RO19 3 Livestock fodder intake for milk (kg/day) 3 5.500E+01 3 5.500E+01 °? ---
R0O19 3 Livestock water intake for meat (L/day) 3 5.000E+01 3 5.000E+01 3 -
RO19 ? Livestock water intake for milk (L/day) 3 1.600E+02 3 1.600E+02 ? -—
RO19 3 Livestock soil intake (kg/day) ? 5.000E-01 * 5.000E-01 ? -

Parameter

RAD_SHAPE (
RAD_SHAPE (
RAD_SHAPE (
RAD_SHAPE (
RAD_SHAPE (
RAD_SHAPE (
RAD_SHAPE (
RAD_SHAPE(
RAD_SHAPE (
RAD_SHAPE(10)
RAD_SHAPE(11)
RAD_SHAPE (12}

FRACA (
FRACA (
FRACA (
FRACA (
FRACA (
FRACA
FRACA(
FRACA( 8)
FRACA( 9)
FRACA(10)
FRACA(11)
FRACA(12)

1)
2)
3)
4)
S)
6)
7)

DIET(1)
DIET(2)
DIET(3)
DIET(4)
DIET(S)
DIET(6)
SOIL
DWI
FDW
FHHW
FLW
FIRW
FRO
FPLANT
FMEAT
FMILK

LFIS
LFI6
LWIS
LWI6
LSI
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Summary : 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD
Site-Specific Parameter Summary (cont1nued)
3 3 User 3 Used by RESRAD ! Parameter
3 i i 3

RS 1

RO21 Volumetric water content of the cover material not used PH20CV

3 3 3 5.000E-02 ? 2
R021 3 Volumetric water content of the foundation 3 not used 3 3.000E-02 ? -——— 3 PH20FL
R0O21 3 Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 ? in cover material 3 not used 3 2.000E-06 ? -— 3 DIFCV
RO21 ? in foundation material * not used 3 3.000E-07 3 - 3 DIFFL
RO21 3 in contaminated zone soil 3 not used 3 2.000E-06 ? -—— 3 DIFCZ
R021 * Radon vertical dimension of mixing (m)  not used 3 2.000E+00 3 - 3 HMIX
R021 3 Average building air exchange rate (1l/hr) 3 not used 3 5.000E-01 ? - 3 REXG
R021 ? Height of the building (room) (m) * not used 3 2.500E+00 ? - 3 HRM
R021 3 Building interior area factor 3 not used 3 0.000E+00 3 -——= 3 FAI
RO21 ? Building depth below ground surface (m) 3 not used 3-1.000E+00 3 -—= 3 DMFL
R021 ? Emanating power of Rn-222 gas 3 not used ? 2.500E-01 3 --- 3 EMANA(1)
R021 3 Emanating power of Rn-220 gas » not used 3 1.500E-01 2 -— 3 EMANA(2)
3 3 3 3 3
TITL 3 Number of graphical time points 2 32 3 --- 3 -—- 1 NPTS
TITL 3 Maximum number of integration points for dose 3 17 3 - 3 - 3 LYMAX

integration points

iitiitiifiiiiiiiifiiif%ffiIttIitittttttttttfttttttttifrfIfififiiitiiIiiiiiitiiittiiiitiffiiiriiliitiitiftitIifiiitiiittIiiIfiiIi

Summary of Pathway Selections

athway Y User.Selectlon .

1 -- external gamma 3 suppressed
2 -- inhalation (w/o radon)? suppressed
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 suppressed
9 -- radon 3 suppressed

Find pathway

iiiiitiiiiiiiiiifftiii?iiiiiiiIttiiiiiiitiitititiit
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Summary : 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 15352.00 square meters C-14 3.870E+00
Thickness: 7.40 meters Co-60 1.300E+00
Cover Depth: 4.60 meters Cs-137 2.000E+01
Eu-152 4.160E+01
Eu-154 4.210E+00
Q
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 4.000E+00 mrem/yr
Total Mlxture Sum‘M(t) Fractlon_of BaSlC'DOSe Limit Recelved at Tlme (t)
- t (years): 0.000E+00 1.000E+00 3.000E+00 7.300E+00 1.600E+01 3.000E+01 4.300E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 3.338E-03 1.107E-02 2.581E-02 5.288E-02 9.184E-02 1.230E-01 1.299E-01 8.043E-02 2.357E-03 7.299E-10
M(t): 8.344E-04 2.767E-03 6.453E-03 1.322E-02 2.296E-02 3.074E-02 3.248E-02 2.011E-02 ©5.893E-04 1.825E-10
OMaximum TDOSE(t}: 1.299E-01 mrem/yr at t = 42.82 i 0.09 years
Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.282E+01 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation (Radon Plant L Teat MLk Soil
Radio- el v u v NN it . AAAAAAAAAAAAAAAL . g CEOE S
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide
ARRARAA A ARRARA A ARAAAA A ARARAA A AARRAR ARRARAARA AARAAR A AAAAAR i ARAARA
c-14 0.000E+00 0.0000 O0.000E+00 0.0000 0.00OE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 0.000E+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 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 O0.00O0E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 040000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fifffff ffffffffs ffffed fffffffef fiff7ef ItIﬁﬁIf ﬁﬁﬁ fiiffffff ffffff fffff£84F fEfF88f fErffff4f ﬁﬁﬁ fifffffff fE£51f
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00Q0E+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 = 4.282E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*
. AAAARARARARA AAAAAAAAAAAARAAA A el Biirbiuh SR Al U (AAAAAAAARAN ARARAARAAAAARAAA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide

"""" AARAARRAR AAAAAR A AARRAR A AAARRA A AAAAAR ARRARAARR ARAAAA
Cc-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000 0 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Co-60 9.546E-06 0.0001 3.240E-06 0.0000 0.000E+00 0.0000 1.078E-06 0.0000 3.718 6 0.0000 1.078E-06 0.0000 1.866E-05 0.0001
Cs-137 2.988E-02 0.2300 6.576E-02 0.5061 0.000E+00 0.0000 3.334E-03 0.0257 1.744E-02 0.1342 1.349E-02 0.1038 1.299E-01 0.9999
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 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 Q.QOOE+QO Q.QOQQ 0;000E+00 0.0000 O0.000E+00 0.0009 Q;QOOE+00 0.0000 0.000E+00 0.0000
fffffff ffffffffsf ﬁﬁIf fifffeffs refrfs fffffffif rfefff offfffffff fff5ff S(fff£f8FF fE8F8F <ffaffffff fEf££f fffffffef fE££41
Total 2.989E-02 0.2301 6.577E-02 0.5062 0.000E+00 0.0000 3.336E-03 0.0257 1.745E-02 0.1343 1.349E-02 0.1038 1.299E-01 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

o] Ground Inhalation =~~~ Radon ~  Plant . Meat Milk Soil
Radio- Ittt gty , sk m s R R R R R R E K K K S % R G e K R g ks s s e R sk g g
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.
....... (AAAAA AARAAAAAA ARAAAA ARAAAARAA ARAAAA AAAAAAAAA AAAARA AAAAAARAA ARARAA AAAARANAA ARARAR ABAARALAA ARAZAA
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000¢
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 O0.000E+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
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 O0.000E+00 0.0000 0.000E+00 0.0000

0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0O.000E+00 0.000E+00

Eu-154 0.000E+00 0. 0.0000
I%Ittti ttttiizit fiffff ffftfffff ffffft fefffffqf feffft ffffffffs ffffff frfffffff ffffff ffffffffs triiit tifffffff ffff4f
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 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Dependent Pathways

0 Water Fish _Radon ~~~ ~ Plant . Meat Milk All pPathways*
Radio- R O s ki s ms s R R ks R o s A AARAAAAAAAAARAA AAAAAAAAAAAAAAAA AARAARAAAAAAAARA AAAAAAAAAAAARAAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract.
AARRAAA AAARAARAA RAARAA AAARAARAA AAAAAA AAAAAANAA AAAAAR AAAAAAAAA ARAAAA AAAAAAIAA AAAAAA AAARAARAA AAAAAA AARAAARAA AAARAA
c-14 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
Co-60 2.973E-05 0.0089 9.307E-06 0.0028 0.000E+00 0.0000 2.812E-06 0.0008 3.871E-06 0.0012 2.059E-06 0.0006 4.778E-05 0.0143
Cs-137 9.135E-04 0.2737 1.857E-03 0.5563 0.000E+00 0.0000 8.560E-05 0.0256 1.800E-04 0.0539 2.542E-04 0.0762 3.290E-03 0.9857
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 0.000E+00 0.0000 0.000E+00 0.0000

0 o] 0.000E+00 0.0000 0Q.000E+00 0.0000 0.000E+00 0.0000 O. E+00 0.000E+0

Eu-154 0.000E+00 0.0000 .000E+00 0.0000 0.0000 0.0000
f11f1ft fifffffif ffffff fiffffift tiffft tiiftfftf fiffsf tifftffsf ffffff fiffeffts titffs Iiﬁlﬁﬁ fiifff ﬁiﬁttﬁ fffftf
Total 9.432E-04 0.2826 1.866E-03 0.5590 0.000E+00 0.0000 8.841E-05 0.0265 1.839E-04 0.0551 2.562E-04 0.0768 3.338E-03 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.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 Soil
Radio- vl viver b UL for i oo osbodes DV obivieiaf O Pt g ORI oo SORUR o s e R kg
Nuclide mrem/yr fract. mrem/yr fract. mLcw, yr fract. mrem/yr fract. mrem/yr fr. mrem/yr fract.
ARAARAR ARAAA ARAA ARAAA ARAAAARAA AAAAAA e YR SRSt rs  NeonAYe. SIGue. SENYD o AARARARAA AAAAAA

.000E+00 0.0000
.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 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
.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+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 o 000E+00 0.0000 o 000E+00 ~.0000 0.000E+00 0.0000

u-154 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 .0000 0.000E+00 0.0000
.iittiff fittfffff f1f4ff ffffffffs fefffs fffffff8f fEf85F fEffEfdfL fE£441 fftttffit ttffff iifiiftii LLtfft fiffffffs fffffsf
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 0.000E+00 0.0000

«C-14 0.000E+00 0.0000
Co-60 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000

0
0.

0 0
0 0
0 0
0 0
0. 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 = 1.000E+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- AAARARRAARAA AAAAAARAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAARA ARAAAAAAAARAAAAR AARAAAAAAAAAAAAA AAAAAAARAAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAARAAA AAAAARLAA ARAAAA AAAARARAA AAAARA ABAAAARAA ARAAAA AAAAAARAA AMAAAA AARAAARAA ARARAA AAARARAAA AAAAAA AAAAAARAA ARARAA
c-14 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.00C ) 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Co-60 8.000E-05 0.0072 2.637E-05 0.0024 0.000E+00 0.0000 8.485E-06 0.0008 2.203_ .5 0.0020 7.616E-06 0.0007 1.445E-04 0.0131
Cs-137 2.706E-03 0.2445 5.785E-03 0.5226 0.000E+00 0.0000 2.838E-04 0.0256 1.119E-03 0.1011 1.031E-03 0.0931 1.093E-02 0.9869
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.O00O0E+00 0.0000 O0.000E+00 0.0000
0. 0. 0 0. 0 0

Eu-154 0.000E+00 0.0000 Q00E+00 0.0000 000E+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0000 .000E+00 0.
fiiftff tifffffff ffffft fifffffff fiffft fiffffett tiffif fiftffitt tffff fiftffeft ttfftf ftiftffft tiffff fifititts titees
Total 2.786E-03 0.2517 5.811E-03 0.5250 0.000E+00 0.0000 2.922E-04 0.0264 1.141E-03 0.1031 1.038E-03 0.0938 1.107E-02 1.0000
0*Sum of all water independent and dependent pathways.
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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

0
0 Ground
radio- ground
Nuclide mrem/yr = fract.
Cc-14 0.000E+00 0.0000
Co-60 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
Eu 152 0.000E+00 0.0000
0.000E+00 0.0000
Tiiiitt f1iieiit 114001
0.0000

Total 0.000E+00
0

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

0
0 Water
Radio- At
Nuclide mrem/yr fract.
ARRARAA AARARAARA AAARAA
Cc-14 0.000E+00 0.0000
Co-60 1.445E-04 0.0056
Cs-137 6.050E-03 0.2344
Eu 152 0.000E+00 0.0000
-15 0.000E+00 0.0000
iiiiiii ttitffifs Iiiiii
Total 6.195E-03 0.2400

0*Sum of all water

mrem/yr

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

fract.

0.0000
0.0000
0.
0
0.

0000

. 0000

0000

ffffff

0.

0000

Radon

Jorem/yr  fract.
T s ERannd

.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000

.000E+00 0.0000
tittfffef fififs
0.000E+00 0.0000

0
0
0
0
0

Jplant

mrem/yr
RAARARRAR

.000E+00
.000E+00
.000E+00
.D00E+00

.000E+00
titttfttt
0.000E+00

OOOOO

fract.
ARARAR

0.0000
0.0000
0.0000
0.0000
0.0000
titift
0.0000

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

prem/yr

.000E+00
.847E-05

.000E+00
.000E+00
fifffffft
1.321E-02
independent and dependent pathways.

0
4
1.316E-02
0
0

fract.

0.
0.
0.
O.

0000
0019
5098
0000
.0000

iiiiii

0.

5117

Radon

mrem/yr —fract.
TR Tt

.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0,0000
tifttftet titiff
0.000E+00 0.0000

OOOOO

Plant

rem/yr

.000E+00
.592E-05
.585E-04
.000E+00

Iiiiiiiii
6.745E-04

ooo’u—*o

C-60

fract.

0.0000
0.0006
0.0255
0.0000

0.0000
tiftft
0.0261

3.000E+00 years

(Inhalation excludes radon)

 Meat

Jurem/yr  fract.
ARARAA

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 o oooo
0.000E+00

tittfftts iiiiii
0.000E+00 0.0000

3.000E+00 years

Meat

 mrem/yr fract.

.000E+00 0.0000
.960E-05 0.0019
.113E-03 0.1206
.000E+00 0.0000

.000E+00 0.0000
tifffffdt f1fffst
3.162E-03 0.1225

0
4
3
0
0

(1) and Pathways

ik

rem/yr

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

(p)

G MLk

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

fract.

0
0
0
0
0.

.0009
.0000
.0000
.0000

0000
ttitfg
0.0000

ALl Pathways®

[Irem/yT

.000E+00
.528E-05
.558E-03
.000E+00
.000E+00
fifffffff
2.573E-03

OCONKFO

fract.

0.0000
0.0006
0.0991
0.0000
0.

iiiii
0.0997

Cem/yT

.000E+00
.738E-04
.554E-02
.000E+00
000E+00
tittfftts
2.581E-02

0
2
2
0
0.

fract.

.0000
.0106
.9894
.0000

0.0000
tiffff
1.0000

COO0O0O0






CVP-2001-00005
Rev. 0

1RESRAD, Version 6.21 T« Limit = 0.5 year 10/30/2002 08:55 Page 14
Summary : 116-F-2 Trench Deep Zone File: 116-F-2 Trench Deep Zone.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 = 1.600E+01 years

o] Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- R R KRR R R R R R R K R R R R R R R R KN R KK K R K LR R K s K K B e R s N R sk s e R N N E R R R & K
Nuclide mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RARARAR AAARAARAA ARARAR AAAAARARA AARAARR AAAARAAAA ARAAAA ARRARARAAR AARAAR AARARARAAR ARAARA AARARARARA AARAAAR ARAAARAARA AAAAAR
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000Q
Co-60 0.000E+00 0.0000 O0.00QE+00 ~ 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
Cs-137 0.000E+00 0.0000 0.000E+00 0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.00COE+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 +».0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.0000
fiiftff tfftfffft ffffff fffffffstt fEffff ffiffffit ttiiit tfftfefts fiffff iffffffes ffrffsr fffffffff ffffft fffffffff fffffg
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+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 = 1.600E+01 years
Water Dependent Pathways

Fisnh =~  Radon _  Plant Meat . Milk All Pathways*

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrenm/yr fract. mrem/yr fract. mrem/yr fract.

.......... iAARAA AAAAAAAAA AAAAAA AAARAARAA AARARA ARAAAARAA RAARAA ARARAAMAA AARAAA AAAAAARAA ARAAAA

c-14 0.000E+00 0.0000 ©.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 1.237E-04 0.0013 4.192E-05 0.0005 O0.000E+00 0.0000 1.392E-05 0.0002 4.738E-05 0.0005 1.385E-05 0.0002 2.408E-04 0.0026
Cs-137 2.116E-02 0.2304 4.649E-02 0.5061 0.000E+00 0.0000 2.353E-03 0.0256 1.214E-02 0.1322 9.464E-03 0.1030 9.160E-02 0.9974
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0 000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000

Eu-154 0.000E+00 0.0000

fitfitsf Itiittzit fftffft fffffffff ffffft Iiitiiiit tfffft fffffffff ffffft fffffffft fEfffff Iiiittiii tiffft fiftfftts tiffts
Total 2.128E-02 0.2317 4.653E-02 0.5066 0.000E+00 0.0000 2.367E-03 0.0258 1.219E-02 0.1327 9.478E-03 0.1032 9.184E-02 1.0000
0*Sum of all water independent and dependent pathways.
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File:
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CVP-2001-00005

Rev. 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

= 4.300E+01 years

Water Independent Pathways (Inhalation excludes radon)

 Inhalation  Radon

mrem/yr fract.
AARAAARAA AAAAAA
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
tifttttft titfts
0.000E+00 0.0000

OOOOO

fract.

0.0000
0.0000
0.0000
0.0000

0.0000
tiffts
0.0000

.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
tittffizt
0.000E+00

OOOOO

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Summary :
0
0 Ground
Radio- B it
Nuclide mrem/yr fract.
AARARAA AARRRAAAR ARARAA
Cc-14 0.000E+00 0.0000
Co-60 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000
Eu-154 0.000E+00 ©0.0000
1iffftf tffffffff ffffef
Total 0.000E+00 0.0000
0
0
¢ Water
Radio- AARARAAAAAAKALAA
Nuclide mrem/yr fract.
ARRARAA ARAAAR Soas
c-14 0.000E+00 0.0000
Co-60 9.366E-06 0.0001
Cs-137 2.988E-02 0.2300
Eu 152 0 000E+00 0.0000
54 .000E 0.0000
iiiiiii iiiiitiii tiffff
Total 2.989E-02 0.2301

0*Sum of all water

Eisho

 mrem/yr - fract.
AAAAAAAAA

0000
0000
5061
0000

0.000E+00 0.
3.178E-06 0.
6.576E-02 0.
0.000E+00 o.
0.000E+00

tiffffffs iiiiii
6.577E-02 0.5062

Radon
mrem/yr fract.
AARARARAA ARAAAA
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
iiIiIiiIi fiffff
0.000E+00 0.0000

[eNeloNoRa]

independent and dependent pathways.

olant
mrem/yr - fract.
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
00

0.000E+00 0.0000
tiftfffft fEf144
0.000E+00 0.0000

for Individual Radionuclides

Jplant

fract.
ARARAR
0.0000
0.0000
0.0257
0.0000
0.0000
fiffff
0.0257

mrem/yr
ARARAARRR
.000E+00
.058E-06
.334E-03
.000E+00

.000E
iiiiiiiii
3.335E-03

OOL-H—'O

C-64

Meat .

Jprem/yr  fract.

.000E+00 0.
.000E+00 0.
.000E+00 0.0000
.000E+00 0.0000

.000E+00 0.0000
fifffffff fffffsf
0.000E+00 0.0000

0000
0000

0
0
0
0
0

= 4.300E+01 years
mrem/yr fract.
ARARAARAA AARAAA
0.0000
0.0000
0.1342
0 0000
.0000
iiiiii
0.1343

.000E+00
. 648E-06
. 744E-02
.000E+00
000E+00
tiitfftts
1.745E-02

0
3
1
0
0.

(i) and

LMLk

mrem/yr - fract.
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
fitfffets
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
tifffs
0.0000

OOOOO

Pathways {(p)

GMELK

 orem/yr —fract.

.000E+00 0.0000
.058E-06 0.0000
.349E-02 0.1038
.ooos+oo 0. oooo
00E+00 0.00
iiiiiiiii iiiiii
1.349E-02 0.1038

0
1
1
0

JSoil o

 prem/yr fract.
BAARRK

.000E+00 0.
.000E+00 0.
.000E+00 0.0000
.000E+00 0.0000
E+00
iiiiiiiii Iiiiit
0.000E+00 0.0000

0000
0000

0
0
0
0
0.

ALl Pathways¥

 mrem/yr  fract.
AAAAAAALD

.000E+00
.831E-05
.299E-01
.000E+00
.000E+00
ti111111¢
1.299E-01

0.0000
0.0001
0.9999
0.0000
0.0000
tiffft
1.0000

OOD—‘I—'O







1RESRAD,

Summary :

=R =)

Radio-
Nuclide
AAARAAS

c-14
Co-60
Cs-137
Eu-152
Eu-154
fifffff
Total

Version 6.
116~-F-2 Trench Deep Zone

21

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

Eu-154
fffffft
Total
0*Sum of

Ground Inhalation Radon Plant Meat
e s g ARARAARARAARAA AAAAAAAAAAAARAAA e x e s s
mrem/yr fract.  mrem/yr fract. —mrem/yr fract. —mrem/yr fract. —mrem/yr fract.
0.000E+00 0.0000 0.000E+00 0.0000 ©O.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 ©.000E+00 0.0000 ©.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 O©.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
0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 O. 0.000E+00 0.0000
fifftifit titftt fiftffiff ##f1ft fIiiIifII fiffif iiIiiiiii fiiiiI ffftfffff ffffff
0.000E+00 0.0000 0.000E+00 0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways
Water Fish Radon .  plant  Meat
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARARALAA ARAAAA AAAAAARAA ARAAAA AARAAAAAA AAAAAL AARARARAR AARAAA ABABAKRAA AARARA
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
1.352E-19 0.0000 4.591E-20 0.0000 0.000E+00 0.0000 1.529E-20 0.0000 5.311E-20 0.0000
5.411E-04 0.2295 1.192E-03 0.5056 0.000E+00 0.0000 6.048E-05 0.0257 3.186E-04 0.1352
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 .000E 0.0000 .000E+00 0.0000 O. 0.000E+00 0.0000
fifffffft frifftf iiiiiiiii ffffff fIIiiiiIi fiffff ffiiiliii iiiiii fitffffff fff£ff
5.411E-04 0.2295 1.192E-03 0.5056 0.000E+00 0.0000 6.048E-05 0.0257 3.186E-04 0.1352
pathways.

all water independent and dependent

T« Limit =

0.5 year

10/30/2002
File:

08:55 Page 18

116-F~2 Trench Deep Zone.RAD

As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways (Inhalation excludes radon)
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Pathways (p)

Irem/yr

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
fifffffff
0.000E+00

Pathways (p)

R 532

el S,
Jgrem/yr fract,
0.000E+00 0.0000
1.534E-20 0.0000
2.454E-04 0.1041
0.000E+00 0.0000
0.000E+00 0.0000
tifffffff fEffts
2.454E-04 0.1041

Soil
mrem/yr fract.
AAARARRAA ARAAAA
0.000E+00 0.0000C
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fffffffft £ff££5

0.000E+00 0.0000

nuAll Pathways™*
el baluiiatbel SO
rem/yr

fract.

.000E+00
.648E-19
.357E-03
.000E+00
.000E+0
iiiiiiiii
2.357E-03

0,0000
0.0000
1.0000
0.0000
0.0000
ftitif
1.0000

OONNO
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OParent
L.
ARARARA

Cc-14
0Co-60
0Cs-137
0Eu-152
OEu-152

Eu-152

Eu-152
OEu-154

f1iffff

*Branch

The DSR
0

ONuclide
L)

c-14
Co-60
Cs-137
Eu-152
Eu-154
fifffft
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Product
A3
[

Cc-14

Co-60

Cs-137
Eu-152
Eu-152
Gd-152
&DSR (3 )

Eu-154
fiffffs

t= 0
*4.
1.
2.
*1.

Fraction*

Branch

t= 0

.000E+00
.000E+00
.000E+00
.208E-01
.792E~01
.792E-01

O0OO0OO0CORr WO

1.000E+00

1

;000E+00

454E+12
088E+05
432E+04
765E+14
*2.639E+14 *2
SssssEss:

fiffffff fi

: 000E+

*4.
3.
7.

*1.

454E+
S99E+
323E+
765E+
.639E+
ttttttt

*At specific activity limit

T« Limit

: Q00E+00

.000E+00
.675E-05
.645E-04
.000E+00
.000E+00
.000E+00
.000E+00

0.5 year
Fil

10/30/2002
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Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

: 000E+00

.000E+00
.111E-04
.463E-04
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
fIfIftffI

.000E+00
fffffff

3. 0008400

0.000E+00
2.106E-04
1.277E-03
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
fEfffffff

7

£

0
2
2
0
0.
0
0
0.

DSR(j, t)
.300E+00 1.600E+01
AAARAARA ARARRARRA
.000E+00 0.000E+00
.725E-04 1.852E-04
.626E-03 4.580E-03
.000E+00 0.000E+00
000E+00 0.000E+00
.000E+00 0.000E+00
.000E+00 0.000E+00
000E+00 0.000E+00
fifftft fiiititif

3.

000E+01

0.000E+00
5.451E-05
6.145E-03
0.000E+00
0.
0
0
0.

000E+00

.000E+00
.000E+00

000E+00

fiiffffff
Fraction is the cumulative factor for the j't principal radionuclide daughter:
includes contributions from associated (half-life 6 0.5 yr) daughters.

(mrem/yr) / (pCi/g)
4.300E+01
ARAARARALA §

.000E+00
.408E-05
.496E-03
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
ittiitiff

CUMBRF (3 }

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit

00  3.000E+00
AA  ARARAAAAA
454E+12
899E+04
132E+03
765E+14 *
.639E+14

tttttltif

12
04
03 3.
14 *1.
14 *2
it

*4.
1.

QE+00

.454E+12
.468E+04
.523E+03
.765E+14

.639E+14
ftiftitft

.639E+14

tttiiffft

Summed Dose/Source Ratios DSR{i,t)} in {(mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t)} in pCi/g

;800E+01

.454E+12
.159E+04
.733E+02
.765E+14

3

*4.
7.
6.

‘1

;000E+01

454E+12
338E+04
509E+02
765E+14
.639E+14
ftftittii

4.000E+00 mrem/yr

4.300E+01 1.
*4.454E+12  *4.
2.840E+05 2.
6.158E+02 9.
*1.765E+14 *1.
*2,639E+14 *2

fitfifitt tt
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1 000E+02 3.000E+02
0.000E+00 0.000E+00
1.808E-08 2.037E-189
4.022E-03 1.179E-04
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 0.0CCE+00
tfftfffft feffettet
= BRF(1)*BRF(2)*

000E+02  3.000E+02
454E+12  *4.454E+12
212E+08 *1.131E+15
946E+02  3.394E+04
765414 11.765E+14
_639E+14 *2.639E+1

fiffffsf ifffiffif

;000E+03

.000E+00
.000E+00
.650E-11
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
tfflfffft
BRF(j) .

;000E+03

*4 ,454E+12
*1.131E+15
1.096E+11
*1.765E+14

*2.639E+14
ffffffffsf

at tmin = time of minimum single radionuclide soil guideline
time of maximum total dose

and at tmax = = 42.82 fi 0.09 years

ONuclide Initial tmin DSR(i, tmin) G(i,tmin) DSR(i, tmax) G(i,tmax)
(i) (pCi/g) {years) (pCi/g) (pCi/g)
V1) o aPeLidr CSYBALS) L i cianwsx xR R ASAL. AARRAALAA

Cc-14 3.870E+00 0.000E+00 0.000E+00 *4.454E+12 0.000E+00 *4.454E+12

Co-60 1.300E+00 7.24 11 0.01 2.725E-04 1.468E+04 1.435E-05 2,787E+05
Cs-137 2.000E+01 42.85 fi 0.09 6.496E~03 6.158E+02 6.496E-03 6.158E+02
Eu-152 4.160E+01 0.000E+00 0.000E+00 '1 765E+14 0.000E+00 *1.765E+14
Eu-154 4.210E+00 0.000E+00 0.000E+00 .639E+14 0.000E+00 *2.639E+14
fffffff fffffffff iffffffffffftffef fEf£F£751 iiIIiifff titffffft iffftffif

*At specific activity limit
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Summary :

ONuclide
3

Cc-14
0Co-60
£Cs-137
OEu-152

Eu-152

Eu-152
0Gd-152
9Eu-154

tiffits

BRF (i)

Parent

A1)

c-14
Co-60
Cs-137
Eu-152
Eu-152

4DOSE(j)

Eu-152
154
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BRF (i)

1
1
1.
7
2

2.

.000E+00
.000E+00

000E+00

.208E-01
.792E~-01

792E-01
.000E+00

Eu-
fifffit titiIitII

ONuclide Parent

A3
ARRARAR

Cc-14
0Co-60
0Cs-137
OEu-152

Eu-152

Eu-152
0Gd-152

0Eu-154 Eu-154
tiftfft fffffff

ORESCALC.EXE execution time

(i)
AR AAAL

Cc-14
Co-60
Cs-137
Eu-152
Eu-152
85(3):
Eu-152

BRF (i)

1
1
1.
7
2

2.

.000E+00
.000E+00

000E+00

.208E-01
.792E-01

792E-01
.000E+00

fffffiili
BRF(i) is the branch fraction of the parent nuclide.
1.12 seconds

\OOOOOUDO

\bOhl’—"NNb—-‘w

=
-
(2

.000E+00
AARARARAR

.000E+00
.778E-05
.290E-03
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
frffifiis
is the branch fraction of the parent nuclide.

0. 000E+00

.B70E+00
.300E+00
.000E+01
.999E+01
.161E+01
.160E+01
.000E+00

.210E+00
fffffft

T« Limit = 0.5 year
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Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

;000E+00

0.000E+00
1.445E-04
1.093E-02
0.000E+00
0.
0
0
0.

000E+00

.000E+00
.000E+00

000E+00

fifrfffss

3.

0.

000E+00

0.000E+00
2.738E-04
2.554E-02
0.
0
0
0

Q00E+00

.000E+00
.000E+00
.000E+00

Q00E+00

iffififisf

7.300E+00
AAAAARAL

0.000E+00
.542E-04
.253E-02
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

IITITIIII

DOSE(j,t), mrem/yr

1.600E+01 3

ARRARARAR A
.000E+00 0.000E+00 0.000E+00
.408E-04 7.087E-05 1.831E-05
.160E-02 1.229E-01 1.299E-01
.000E+00 0.000E+00 0.000E+00
.000E+00 0.000E+00 0.000E+00
.000E+00 0.000E+00 0.000E+00
.000E+00 0.000E+00 0.000E+00
.000E+00 0.000E+00 0.000E+00

ffffffiff fEfffffff ffff1£F41

Individual Nuclide Soil Concentration
Branch Fraction Indicated
pCi/g
000E+01 4.300E+01 1.
ARRARAA ARARARARA AA

Parent Nuclide and

; 000E+00

.869E+00
.140E+00
.954E+01
.846E+01
.103E+01
.949E+01
.264E 14

.891E+00

iiiiififf

3.

000E+00 7

3.86BE+00
8.759E-01
1.865E+01
2.
9
3
2
3.

565E+01

.936E+00
.559E+01
.070E-13

324E+00

fftfffffs

.866E+00
.973E-01
.688E+01
.051E+01
.944E+00
.845E+01
.527E-13

368E+00

fitfrits
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S(j.t),

;300E+00 1. 6008401 3,

.B60E+00
.582E-01
.379E+01
.304E+01
.052E+00
.B09E+01
.094E-13
.193E+00
fiffffif

3.852E+00 3.844E+00
2.505E-02 4.526E-03
9.960E+00 7.363E+00
6.295E+00 3.200E+00
2.438E+00 1.240E+00
8.733E+00 4.440E+00
1.132E-12 1.279E-12
3.959E-01 1.421E-01
fffffffft ffffffsss
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.000E+00
.350E-08
.043E-02
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
firfffis

000E+02

.811E+00
.495E-06
.958E+00
.649E-01
.386E-02
.287E-01
.424E-12
.592E-03
fifffffsf

0
2
2
0
0
0
0
0
i

. 000E+02 1.

.000E+00
.648E-19
.357E-03
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
ifffffffs

.694E+00
.188E-18
.876E-02
.985E-06
.931E-06
.916E-06
.429E-12

.278E-10

tttftete

-000E+01 4.300E+01 1.000E+02 3.000E+02 1.000E+03
ootV

.000E+00
.000E+00
.299E-10
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

tftfifss

000E+03

.315E+00
.000E+00
.615E-09
.575E-22
.934E-22
.051E-21
.421E-12
.522E-34

fiifffs
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Bechtel Hanford, Inc. CALCULATION SHEET

Originator N, N. Smi Da!e N_@ﬂl Calc. No. 0100F-CA-V0123 Rov. No. 0
j T16-F-2§ Job No. 22192 Checked Date :

Project

e, o OM 10

Subject 116-F-2 Trench Cleanup Verification 95% UCL Catculation : No. 107

D@ NRD AW

Purpose:
Calculate the 95% UCL to pliance with cl for the 116-F-2 Trench. Also, the inogenic risk for i i ide analytes

(shallow zone only), WAC 173-340 (Mode( Toxics Controt Aa (MTCAY}) 3-part test, if required (all i i Iytes). and the relative { difference (RPD) for eacl
contaminant of concem (COC). F

Table of Contents:

Page 1of 7.  Calculation Sheet Summary (Page 1)
Page 20f 7. Calculation Sheet Summary (Page 2)
Page 30of 7. Shaliow Zone Data

Page 40of 7. Overburden Data

Page 5of 7: Deep Zone Data

Page 6of 7: Split -Dup Analysis

Page 70f 7. Reguiator Spiits

GiveniReferences:

1) Sample Results

2) Lookup values from Remedial Design Report/Remedial Action Work Plan (RDR/RAWP) (DOE-RL 2001). All lookup values and RAGs are taken from
RDR/RAWP unless otherwise specified.

DOE-RL. 2001, 100 Area Remedial Action Sampling and Analysis Pian (SAP), DOE/RL-36-22, Rev. 3, U.S. Depariment of Energy, Richland
Operations Office, Richland, Washington.

DOE-RL, 2001, F ial Design Report/F ial Action Work Plan for the 100 Area, DOE/RL-96-17, Rev. 3, U.S. Department of

Energy, Richtand Operations Office, Richland, Washington.

BH, 1999, instruction Guide for the Remediation of the 100-8C-1, 100-DR-1, and 100-HR-1 Waste Sites, 0100X-1G-G0001, Rev. 3,

Bechtel Hanford, Inc., Richiand, Washington.

Model Toxics Control Act, Washington Administrative Code-173-340, and Statistical Guidance for Ecology Site Managers,

Ecology Pub. #¥92-54, Washington Depariment of Ecology OIympia, v g

Ecology, 1993, Statistical Guidance for Ecology Site A . 56, A ing Site or g Data with

Below-Detection Limit or Below-PQL Values (Censored Data Sels)

8) EPA, 1994, WSEPA Contract Laboratory Program National Functional Guidelines for inorganic Data Review, EPA 540/R-94/013.

9) Ecology, 1996 Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC Il) Update, Publication #340145, Washington State Department of

Ecology, Olympia, Washington.

3

4

5

6

7,

olution:
Calculation methodology is described in Ecology Pub. #92-54 and below. Use data from h rksh to the 95% upper confidence limit (UCL)
for each analyte and carcinogenic risk and to perform the WAC 173-340 3-part test for ionuclides and RPD ions for each COC.

Calculation Description:
The subject caicutations were performed on data from soil verification samples from waste site 116-F-2 Trench. The data were entered into an EXCEL 97

spreadsheet and calculations performed by utilizing the built-in spreadsheet functions and/or creating formulae within the celis. The statistical evaluation of data
for use in accordance with the ROR/RAWP is documented by this calculation. Spiit and duplicate RPD results are used in evaluation of data quatity and are
presented in the Cleanup Verfication Package (CVP) for this site.

Methodology:
The statistical value calculated to evaluate the effectiveness of cleanup was the 95% UCL. For nonradioactive analytes with > 50% of the data below detection

(imits. the maximum value for the sample data was used instead of the 95% UCL. All nonradionuclide (e.g., metals) data reported as being below detection limits
were set to ¥ the detection limit value for calculation of the stalistics (Ecology, 1993). For radionuclide data, jon of the ics was done on the
reported value. In cases where the laboratory does not report a value below the minimal detectable activity (MDA), half of the MDA is used in the calculation,

For the statisti juation of dupli sample pairs, the samples are averaged before being included in the data set, after adjustments for censored
data as described above.

For nonradionuclides the WAC 173-340 statistical gu ggests that a test for distributional form be performed on the data, and the 85% UCL

l

calculated on the appropriate distribution. For nonradionuclide small data sets (n < 10) and all radionuclide data sets, the are p
distribution, and no test for distribution is performed. For nonradionuclide large data sets (n >= 10), a distribution test is conducted on the dlta set using

Ecology MTCAStat software.

The estimated hazard quotient (for L ionuclide COCs) is ined by dividing the istical value (derr in this by the WAC 173-340 B
non-carcinogenic cleanup fimit. The nonradionuclide carcinogenic risk, above ground, is L by dividing the i value by the WAC 173-340 8
carcinogenic cleanup limit and then multiplying by 10*®. For data sets where all values are below detection, neither of these are required. For inogenic
nonradionuclide COCs. only the estimated fraction of risk computation must be performed.

The WAC 173-340 3-part test determines if:

1) the statistical value exceeds the most stringent cleanup limit for each non-radionuclide COC,

2) greater than 10% of the raw data exceed the most stringent cleanup limit for each non-radionuctide COC,

3) the maximum value of the raw data set exceeds two times the most stringent cleanup timit for each non-radionuclide COC.

The 3-part test is per for i i lytes found in overburden, the shallow zone, and the deep zone (as necessary).

The RPD is performed when both the main value and, either the duplicate, split, or regulator spiit values are above detection limits and are greater than 5 times the target
detection limit (TOL). The TDL is a Y ion fimit pr ined lor each ytical method. These detection kmit requirements are located in Table (-2 of the

SAP, DOE/RL-96-22, where they are referred to as the RDL. The RPD calculations use the following formula:  RPD ={ |M-SY/((M+5)/2)]*100

where, M = Main Sample Value S = Spiit (or duplicate} Sampie Value
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4
Originator N. N. Smith-Jackson 1/]5\ Date blg[c 2 Caic. No. 0100F-CA-V0125 Rev. No. -0

Project 116-F-2 Site Closeout il Job No. 22192 Checked S. W. Clark ,j " .. Date
Subject 116-F-2 Trench Comparison to Drinking Water Standards Sheet No. 10f3
1 Purpose: -
2 Compare RESRAD derived groundwater radionuclide concentrations to MCLs . Compare beta/gamma emitter dose contribution to the maximum allowable dose;
3 of 4 mrem/yr (National Primary Drinking Water Regulations, 40 CFR Part 141, Subpart B, 141.16), as cakulated using NBS Handbook 69 Individual organ-dose
4 methodology and EPA-570/9-76-003 total organ-dose caluiation methodology.
5
6 Table of Contents:
7 1. Calculation Summary
2. Comparison to MCLs
: 3. Cumulative Dose Comparison
10 |Given/References:
11 {1) RESRAD derived grou i L ations from dation 0100F-CA-V0124.
12
13 |2) Radionuclide concentrations in water corresponding to 4 mrem/year (C4 mrem/yr) from Calculation 0100X-CA-V0025 or as determined from references in
14 |item 5.
15
16 |3) MCLs summarized in Table 2-3 of: DOE, 2001, Remedial Design Report/Remedial Ad.lon Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, Rev. 3,
17 U.S. Department of Energy, Ri Op i office, Ri |, WA,
:: 4) Maximum aliowable gross particle activity (alpha emitters) and i dose (b g emitters) from:
2 40 CFR 141, "National Primary Drinking Water Regulation,” Code of Federal Regulations, as amended.,
21 5) Individual organ-dose caclulation methodology from: NBS 1963, Maxir f issible Body and Maxii F Ci
22 |Radionuciides in Air or Water for Occupational Exposure, NBS Handbook 69, as amended, U.S. Department of C ington D.C., and Nabi

23 |interim Primary Drinking Water Regulations, EPA-570¢9-76-003, U.S. Environmental Protection Agency, Office of Water Supply, Washington D.C.

25 |Solution:
26 1. The slte data for the caiculation are the groundwater concentrations for the COCs (daughter products are not considered) over time from the RESRAD

27 |groundwater (GW) concentration fite.

28

29 [2.Wthe site conceptual modet breaks the contamination into multiple tayers with differing concentrations, then the GW concentrations from the various model
3g [funs are added (for each time interval) to provide the ion data for ison to the indivi MCLs and the dose caiculation for the beta and gamma
11 emitters.

;; 3. Compare the d concer i for each i ide to th / MCL given in the RDR/RAWP, Table 2-3. .

34 14 The cumulative dose for each organ for all beta and gamma emitting COCs (C-14, Co-60, Cs-137, Eu-152, Eu-154, and Eu-155) at time t is calculated

35 D y using the corresp g to 4 mMRem/year dose (C4) and the sum of fractions equation shown below (from EPA-570/3-76-003). The organs for which
36 |doses need to be computed are total body, bone, liver and gastrointestinal tract [lower large intestine] (GI(LLE). The individual organ doses are compared to 4
37 [mremiyr.

38

39 [Doseorgan x (t) = {ConcA(tVCAA(x) + ConcB(t)/C4B(x} + ....] x (4 mremJyr)

40

41 |where:

Doseorgan x (t) is the total dose to organ x in mrem/yr

:2 ConcA(t) is the concentration of isotope A at time t in pCilL

3 C4A(x) is the 4 mrem/yr dose equi ion for organ x of isotope A a tin pCiL
4: |f the dose for organ x < 4 mrem/yr, then the standard is met.

4

45

47 [Conclusions:
48 1The summed concentrations for each radionuclide are less than thegsW MCL given in the Soil Screening Guidance for Radionuctides: User's Guide.

he cumulative dose for each total body, bone, liver and gastrointestinal tract for all beta and gamma emitting COCs is less than 4 mrem/yr
§1 |{using EPA-570/8-76-003 total dose calculation methodology).

116-F-2 MCL (0100F-CA- 25).xls Calculation Summary
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