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¢ Alpha-emitting radionuclide COCs: Meet "National Primary Drinking Water
Regulations" (40 Code of Federal Regulations [CFR] 141.5) (15 pCi/L excluding
radon and uranium). The 21.2 , Ji/L uranium limit is calculated based on e
National Primary Drinking Water Standard MCL of 30 pg/L for uranium promulgated
by the EPA on December 7, 2000 (65 FR 76708). The concentration-to-activity
calculation is documented in Calculation of Total Uranium Activity Corresponding to
a Maximum Contaminant Level for Total Uranium of 30 Micrograms per Liter in
Groundwater, 0 JOX-CA-V0038 (BHI 2001).

¢ Nonra b>nuclide COCs: Meet individui COC Model Toxics Control Act (MTCA)
"100 times rule" soil RAGS for protection of groundwater and the river or
demonstrate that residual soil 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 RAGS).

4.2.2 Specific Remedial Action Goals

The RAGs are presented in Table 2. Radionuclide and nonradionuclide RA._ s are
discussed in the following subsections.

4.2.2.1 Radionuclide RAGs. The direct exposure radionuclide RAG is a dose above
background of 15 mremvyr; it is evaluated through RESRAD modeling.

The protection of groundwater and the Columbia River is determined by attainment of
radionuclide-specific RAGs and attainment of "National Primary Drinking Water
Regulations" criteria for determining the cumulative impact of radionuclides. The
RESRAD model calculates the individual COC concentrations in groundwater that
would result from the residual soils under a rural-residential scenario that includes an
irrigation rate of 76 cm/yr (30 in./yr) for 1,000 years. These individual conc¢ trations
are directly compared to the RAGs. The individual concentrations are also used in
calculations to determine if the cumulative dose exceeds "National Primary )Jrinking
Water Regulations" standards.

4.2.2.2 Nonradionuclide RAGs. The nonradionuclide direct exposure, protection of
groundwater, and protection of river RAGs are summarized in Table 2.

The soil RAGs for protection of groundwater and the river are derived by the "100 times
groundwater cleanup" rule and the "100 times DAF times surface water quality” rule. If
the RAGs developed by this method are below Hanford Site background values or the
practical quantitation limit, the background value or practical quantitation limit
(whichever is greatest) is used as the RAG.

If the cleanup verification statistical value (Table 1) is greater than the listed RAGs,
groundwater and river protection are evaluated using RESRAD modeling, consideration
of travel time to the river, or other demonstrations (e.g., soil leach testing) that show
protectiveness of groundwater and the river.
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Because of elevated hexavalent chromium at the 100-D Area, a leach rate study was
commissioned by the U.S. Department of "~ ~ergy to evaluate the mobility of hexavalent
chromium in soil. The study was performed by Pacific Northwest National Laboratory
and is reported in Appendix D of the 116-D-7 CVP (BHI 2000b). Soil samples were
collected from pothc 5 or test pits excavated below the floor of the 116-D-7 site. These
samples were evaluated to estimate the relative mobility of hexavalent chromium in
100-D Area soils under simulated rural-residential exposure scenario conditions.

The findings of the study indicated that the hexavalent chromium encountered in soil is
less mobile than indicated by simple distribution coefficient considerations. The test
was ¢ up to simulate rural-residential exposure scenario leaching conditions over

1 year. Only a small fraction of hexavalent chromium in the test was leached from the
soil. The concentrations of hexavalent chromium 1 the leachate were very dilute during
the entire experiment. The report concludes that a geochemical condition (yet to be
directly identified) within the 100-D Area system causes the hexavalent chromium to
have a lower leach rate than originally anticipated. Based on the study findings, the
U.S. Department of Energy and Ecology have agreed that the hexavalent chromium
remaining in tt  sediments :the 100-D-« _ 1/49:1 . .pelines site do not pose an
unacceptable risk to the river; therefore, hexavalent chromium concentrations in the site
deep zone meet the river protection RAG. Application of the hexavalent chromium
leach rate study to the North Pipelines site is based on regulatory agency agreement
(Ecology et al. 2000).

5.4 MTCA TF. _EE-PART TEST FOR NO 3ADIONUCLIDES

Sections 5.1, 5.2, and 5.3 looked separately at compliance with direct exposure RAGs,
groundwater protection RAGs, and Columbia River protection RAGs. Section 5.4
documents application of the MTCA three-part test for nonradionuclides, which is
performed separately for the shallow and deep zone sample data sets, using the most

~ restrictive RAGs applicable to each zone. (The most restrictive RAG is defined as the
lowest of the direct exposure, groundwater protection, and Columbia River RAGs.) The
MTCA three-part test consists of the following criteria: (1) the cleanup verification
statistical value must be less than the cleanup level, (2) no single detection can exceed
two times the cleanup criteria, and (3) the percentage of samples exceeding the
cleanup criteria must be less than 10%.

5.4.1 Shallow Zone

Table 6 summarizes the results of the MTCA three-part test (WAC 173-340-740(7)) for
the shallow zone. For each nonradionuclide COC, the table lists the most restrictive
RAG (selected from the RAGs in Table 2), 1e maximum detected value, the total
number of samples collected, and the number of samples exceeding the most restrictive
RAG. All of the RAGs (i.e., direct exposure, oundwater protection, and river
protection) are applicable to the shallow zone. The final column of the table describes
the result of applying the three MTCA criteria using the values listed in the preceding
columns. Table 6 shows that the shallow zone passes the MTCA three-part test.
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APPENDIX B

ATTAINMENT OF REMEDIAL ACTION GOALS --
CALCULATION METHODOLOGIES
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described in Section 5.0 is used to compensate for COC variance at the site and ensure
that decisions are made within acceptable error tolerance.

For hexavale chromium the main split BOXXM9/BOXXP2 sample pair were within
control limits and the main/split BOXXJ8/BOXXM1 sample pair were outside of control
limits. As a result, additional hexavalent analyses we conducted on the
BOXXJ8/BOXXM sample pair by the main and split laboratories (Thermo-RECRA and
Severn Trent) and the regulatory agency laboratory (Paragon). The resuits of the
additional analyses were inconclusive in resolving the discrepancy. The additional
analyses results are documented in a December ..., 2( - ) memorandum . HIl 2000b).
The BOXXJ8/BOXXM1 san le pair were collected from deep zone sampling area C2.
Base on regulatory agency ag.-2ment, additional samples were collected fri 1
sampling area C2 and analyzed by another laboratory (Southwest Research Institute).
These results were used, in agreement with the regulatory agency, to represent the
hexavalent chromium concentration of sampling area C2 (see Appendix A, Table A-2).

C1.. SUITABILITY OF DATA

The conclusion of the DQA is that the data are of the right type, quality, and quantity to
support the intended use. Detection limits, precision, accuracy, and SDG completeness
were analyzed to determine if any analytical results should be rejected as a result of
QA/QC deficiencies. All COC analytical data were found to be acceptable for decision-
making purposes, and the raw data are acceptable for calculating the required statistical
values. :

C2.0 REFERENCES

BHI, 2000, North Pipelines Cleanup Verification Package Data Quality Assessment —
Chromium VI Issues, CCN 084724, dated December 27, 2000, from R. L. Weiss
to M. H. Sturges, Bechtel Hanford, Inc., Richland, Washington.

BHI-EE-01, Environmental Investigations Procedures, Bechtel Hanford, Inc., Richland,
Washington.

- DOE-RL, 1998, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22,
Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for

Inorganic Data Review, EPA 540/R-94/013, U.S. Environmental Protection
Agency, Washington, D.C.
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
File : D48&49-1.RAD .
Dose Conversion Factor (and Related) Parameter Summary
File: Default.LIB
0 3 3 Current ? > Parameter

Parameter

B-1 * Dose conversion factors for inhalation, mrem/pCi: 2 s >
B-1 * Ac-227+D » 6.720E+00 * 6.720E+00 * DCF2( 1}
B-1 3 Co-60 > 2.190E-04 * 2.190E-04 * DCF2( 2)
B-1 ? Cs-137+D * 3.190E-05 * 3.190E-05 * DCF2( 3)
B-1 * Eu-152 » 2.210E-04 * 2.210E-04 * DCF2( 4)
B-1 * Eu-154 > 2.860E-04 * 2.860E-04 * DCF2( 6}
B-1 > Gd-152 3 2.430E-01 * 2.430E-01 *® DCF2( 7)
B-1 * Pa-231 3 1.280E+00 * 1.280E+00 * DCF2({ 8)
B-1 * Pu-239 > 4.290E-01 * 4.290E-01 * DCF2( 9)
B-1 3 Pu-240 > 4.290E-01 * 4.290E-01 * DCF2(10)
B-1 * Ra-228+D > 5.080E-03 * 5.080E-03 * DCF2(11)
B-1 * Sr-90+D 3 1.310E-03 * 1.310E-03 > DCF2(12)
B-1 * Th-2284D > 3.450E-01 * 3.450E-01 * DCF2{13)
B-1 * Th-232 > 1.640E+00 * 1.640E+00 * DCF2{14)
B-1 * U-235+D 3 1.230E-01 * 1.230E-01 * DCF2({(15)
B-1 » U-236 3 1.250E-01 ® 1.250E-01 * DCF2(16)
3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 ? 3
D-1 * AC-227+4D 3 1.480E-02 ® 1.480E-02 * DCF3{ 1)
D-1 3 Co-60 2.690E-n& 3 2 fant._(Q5 * DCF3( 2)
D-1 3 re-137+4D > 5.000E- ' 5. 1-05 * DCF3( 3)
p-1 >  -152 3 6.48B0E-06 * 6.souc-06 * DCF3( 4)
D-1 * pu-154 ? 9.550E-06 * 9.550E-06 * DCF3( 6)
D-1 * Gd-152 > 1.610E-04 * 1.610E-04 * DCF3( 7)
D-1 * Pa-231 > 1.060E-02 * 1.060E-02 * DCF3{ 8}
D-1 * Pu-239 * 3.540E-03 * 3.540E-03 * DCF3( 9)
D-1 * Pu-240 * 3.540E-03 * 3.540E-03 * DCF3(10)
D-1 * Ra-2284D 3 1.440E-03 * 1.440E-03 *  F3(11)
D-1 * Sr-90+D > 1.530E-04 * 1.530E-04 * wcF3(12)
D-1 * Th-2284D > 8.080E-04 * 8.080E-04 * DCF3(13)
D-1 * Th-232 3 2.730E-03 * 2.730E-03 > DCF3(14)
D-1 * U-235+D > 2.670E-04 * 2.670E-04 * DCF3(15)
D-1 * U-236 3 2.690E-04 * 2.690E-04 * DCF3(16)
3 3 3 3
D-34 ? Food transfer factors: 2 3 :
D-34 * Ac-227+D , plant/soil concentration ratio, dimensionless * 2 BNQE-03 ?® 2.500E-03 * RTF{ 1,1}
D-34 * Ac-227+D , beef/livestock-intake ratio, (pCi/kg)}/(pCi/d) 12 OE-05 * 2.000E-05 * RTF{ 1,2)
D-34 * Ac-227+D , milk/livestock-intake ratio, (pCi/L)/{(pCi/4) * 2.QU0E-05 ® 2.000E-05 * RTF( 1,3)
D_34 3 3 3 2
D-34 * Co-60 , Plant/soil concentration ratio, dimensionless 3 8.000E-02 ® 8.000E-02 * RTF{ 2,1)
D-34 * Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000E-02 * 2.000E-02 * RTF( 2,2)
D-34 * 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 * Cs-137+D , plant/soil concentration ratio, dimensionless > 4.000E-02 ® 4.000E-02 * RTF( 3,1)
D-34 ® Cs-137+D , beef/livestock-intake ratio, (pCi/kg)}/(pCi/d) ? 3.000E-02 ?® 3.000E-02 * RTF{ 3,2}
D-34 * Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 8.000E-03 * 8.000E-03 * RTF( 3,3)
D-34 » 3 2 N
D-34 * Eu-152 , Plant/soil concentration ratio, dimensionless » 2.500E-03 * 2.500E-03 * 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 * Eu-152 , milk/livestock-intake ratio, (pCi/L})/{(pCi/d) » 2.000E-05 * 2.000E-05 * RTF{ 4,3}
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
File : D48&49-1.RAD
Dose Conversion Factor (and Related) Parameter Summary (continued)
File: Default.LIB
0 3 . * Current ? 3 Parameter
Menu °? Parameter 3 Value 3 Default 3 Name
D-5 ? Cs-137+D , fish 3 2.000E+03 * 2.000E+03 ? BIOFAC( 3,1)
D-5 * Cs-137+D , crustacea and mollusks * 1.000E+02 * 1.000E+02 ?* BIOFAC{ 3,2)
D_S a 3 3 3
D-5 % Eu-152 , fish > 5.000E+01 * 5.000E+01 * BIOFAC( 4,1)
D-5 * Eu-152 , Ccrustacea and mollusks > 1.000E+03 3 1.000E+03 * BIOFAC( 4,2)
D_S 3 3 3 3
D-5 * Eu-154 , fish * 5.000E+01 * 5.000E+01 * BIOFAC( 6,1)
D-5 ? Eu-154 , crustacea and mollusks > 1.000E+03 * 1.000E+03 * BIOFAC{ 6,2)
D_s 3 3 3 3
D-5 ? Gd-152 , fish » 2.500E+01 »® S00E+01 * BIOFAC{ 7,1)
D-5 2 Gd-152 , Ccrustacea and mollusks 2 1.000E+03 ?* 1.000E+03 ?* BIOFAC{ 7,2
D_s 3 3 3 3
D-5 ! Pa-231 , fish * 1.000E+01 * 1.000E+01 * BIOFAC{ 8,1)
D-5 3 Pa-231 , crustacea and mollusks * 1.100E+02 * 1.100E+02 ?* BIOFAC{ 8,2)
D-s 3 3 3 >
D-5 3 Pu-239 , fish * 3.000E+01 * 3.000E+01 * BIOFAC{ 9,1}
D-5 * Pu-239 , crustacea and mollusks * 1.000E+02 3 1.000E+02 * BIOFAC{ 9,2)
D_s 3 3 3 3
D-5 3 Pu-240 , fish * 3.000E+01 * 3.000E+01 * BIOFAC(10,1)
D-5 ?* Pu-240 , Crustacea and mollusks 2 1.000E+02 2 1.000E+02 * BIQFAC(10,2)
D_s 3 3 3 3
D-5 ? Ra-228+D , fish * 5.00 01 * 5.000E+01 * BIOFAC(11,1)
D-5 * Ra-228+D , crustacea and mollusks 3 2.500E+02 * 2.500E+02 ?* BIOFAC(11,2)
D_s 3 3 3 3
D-5 * Sr-90+D , fish > 6.000E+01 * 6.000E+01 » BIOFAC(12,1)}
D-5 3 Sr-90+D , crustacea and mollusks > 1.000E+02 * 1.000E+02 * BIOFAC(12,2)
D-S 3 3 3 3
D-5 ?* Th-228+D , fish 3 1.000E+02 * 1.000E+02 ?* BIOFAC(13,1)
D-5 * Th-228+D , crustacea and mollusks > 5.000E+02 * 5.000E+02 * BIOFAC(13,2)
D_S 3 3 3 3
D-5 ? Th-232 , fish * 1.000E+02 * 1.000E+02 *® BIOFAC(14,1)
D-5  Th-232 , crustacea and mollusks > 5.000E+02 ?* 5.000E+02 * BIOFAC(14,2)
D_S 3 3 3 3
D-5 * U-2354+D , fish * 1.000E+01 * 1.000E+01 * BIOFAC(15,1)
D-5 * U-2354+D , crustacea and mollusks * 6.000E+01 ® 6.000E+01 ?* BIOFAC(15,2)
D_s 3 3 3 3
D-5 ¥ U-236 , fish 2 1.000E+01 » 1.000E+01 » BIOFAC(16,1)
D-5 * U-236 crustacea and mollusks > 6.000E+01 .000E+01 BIOFAC(16,2)
iiiiiiﬁiiiiiiiiiiiiiiIiiiiiiﬁﬁliiiiiliiiiiiiiiliiiﬁiiiiiiiiiiﬁiil iiiIIiiiliﬁiiiiiliiliiiiiiﬁiiﬁﬁ
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
File : D48&49-1.RAD
Site-Specific Parameter Summary (continued}
0 3 3 User 3 3 Used by RESRAD 3 Parameter

3

RO14 Saturated zone total porosity * 4.000E-01 * 4.000E-01 --- 3 TPSZ
R014 * Saturated zone effective porosity > 2.500E-01 * 2.000E-01 ? --- 3 EPSZ
RO14 ? Saturated zone field capacity 3 1.500E-01 * 2.000E-01 °? --- 3 FCSZ
R014 * Saturated zone hydraulic conductivity (m/yr) .* 5.530E+03 * 1.000E+02 ? --- 3 HCSZ
R014 * Saturated zone hydraulic gradient * 1.250E-03 * 2.000E-02 3 --- ! HGWT
R014 * Saturated zone b parameter 3 4.050E+00 * 5.300E+00 °® --- * BSZ
RO14 * Water table drop rate (m/yr) > 1.000E-03 * 1.000E-03 ? --- > VWT
RO14 * Well pump intake depth (m below water table) * 4.600E+00 * 1.000E+01 * --- 3 DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) > ND 3 ND ’ - * MODEL
R014 * Well pumping rate (m*+*3/yr) 3 2.500E+02 * 2.500E+02 ? - > UW
3 3 3 3 3
RO15 * Number of unsaturated zone strata 1 1 H --- 3 NS
R0O15 * Unsat. zone 1, thickness (m) * 1.340E+01 * 4.000E+00 °® --- > H{l)
RO1S5 ?® Unsat. zone 1, soil density (g/cm*#*3) 2 1.600E+00 * 1.500E+00 * --- }* DENSUZ (1}
RO15 * Unsat. zone 1, total porosity * 4.000E-01 * 4.000E-01 * --- 3 TPUZ (1)
RO15 * Unsat. zone 1, effective porosity 3 2.500E-01 ® 2.000E-01 °? --- * EPUZ (1)
RO15 * Unsat. zone 1, field capacity 3 1.500E-01 * 2.000E-01 * --- > FCUZ (1)
RO15 ?® Unsat. zone 1, soil-specific b parameter 3 4.050E+00 * 5.300E+00 * --- 3 BUZ (1)
RO15 * Unsat. zone 1, hydraulic conductivity (m/yr) > 2.500E+02 * 1.000E+01 ? --- * HCUZ (1)
3 3 3 3 3
R0O16 * Distribution coefficients for Co-60 : 2 2 3
ROl6 * Contaminated zone (cm**3/g) * 5.00 01 * 1.000E+03 ?® --- 3 DCNUCC( 2}
RO16 ? Unsaturated zone 1 (cm**3/g) * 5.000E+01 * 1.000E+03 * --- * DCNUCU( 2,1)
RO16 * Saturated zone (cm**3/g) * 5.000E+01 * 1.000E+03 3 --- * DCNUCS( 2)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 2.166E-04 » ALEACH( 2)
RO16 ? Solubility constant > 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 2)
3 3 3 3 3
RO16 *® Distribution coefficients for Cs-137 2 ’ 2 ]
RO16 * Contaminated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 * --- 3 DCNUCC({ 3)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 5.000E+01 ®* 1.000E+03 ? --- * DCNUCU( 3,1)
RO16 * Saturated zone (cm**3/g) * 5.000E+01 * 1.000E+03 *® --- > DCNUCS({ 3)
ROl6 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 2.166E-04 3 ALEACH( 3)
RO16 * Solubility constant 3 0.000E+00 * 0.000E+00 *? not used * SOLUBK({ 3)
t] b 3 3 3
R0O16 * Distribution coefficients for Eu-152 3 2 3 2
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+02 3-1.000E+00 ? --- * DCNUCC({ 4)
RO1l6 ? Unsaturated zone 1 (cm**3/g) 3 2.000E 3-1.000E+00 * --= * DCNUCU{ 4,1)
RO16 * Saturated zone (cm**3/g) * 2.000E+uz *-1.000E+00 * --- * DCNUCS( 4)
ROl6 ? Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 5.426E-05 * ALEACH({ 4)
ROl16 ? Solubility constant 3 0.000E+00 * 0.000E+00 ? not used * SOLUBK( 4)
3 3 3 3 3
RO16 *® Distribution coefficients for Eu-154 2 2 > :
RO16 °® Contaminated zone (cm**3/g) > 2.000E+02 *-1.000E+00 * --- * DCNUCC{ 6)
RO16 * Unsaturated zone 1 (cm**3/g) > 2.000E+02 *-1.000E+00 * --- * DCNUCU( 6,1)
RO16 *  Saturated zone {cm**3/g) 3 2.000E+02 *-1.000E+00 * .- 3 DCNUCS{ 6)
R016 * Leach rate (/yr) 3 0.000E+00 > 0.000E+00 ? 5.426E-05 » ALEACH{ 6)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used 3 SOLUBK{ 6}
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
File : D48&49-1.RAD
Site-Specific Parameter Summary {continued)

0 3 2 User 3 3 Used by RESRAD 3  Parameter
Menu °? Parameter 2 Input > Default =~ (If different from user_:_'mput) ’ Name
R016 * Distribution coefficients for Pu-239 3 ’ . 3
ROl6 3 Contaminated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 * --- > DCNUCC( 9)
RO16 ? Unsaturated zone 1 (cm**3/g) * 2.000E+02 * 2.000E+03 ? --- > DCNUCU( 9,1)
ROl6 * Saturated zone (cm**3/g) * 2.000E+02 > 2.000E+03 3 - > DCNUCS( 9)
RO16 ? Leach rate (/yr) > 0.000E+00 ?> 0.000E+00 * 5.426E-05 * ALEACH{ 9)
RO16 * Solubility constant > 0.000E+00 * 0.000E+00 °* not used > SOLUBK({ 9)

3 3 3 3 3
R0O16 * Distribution coefficients for Pu-240 2 2 3 :
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 °? --- ?* DCNUCC(10)
ROl6 3 Unsaturated zone 1 {(cm**3/qg) 3 2.000E+02 * 2.000E+03 » --- * DCNUCU(10,1)
RO16 Saturated zone (cm**3/g) * 2.000E+02 * 2.000E+03 *? --- * DCNUCS ({10}
RO16 ? Leach rate (/yr) > 0.000E+00 *> 0.000E+00 * 5.426E-05 * ALEACH({10)
RO16 °? Solubility constant * 0.000E+00 * 0.000E+00 3 not used > SOLUBK (10}

b 3 3 3 3
RO 3 tr :ion ceoefficients for Sr-90 : : 3 »
ROio0 * Contaminated zo (cm**3/g) * 2.500E+01 * 3.000E+01 ° --- 2 c(12)
RO16 ? Unsaturated zone i1 {cm**3/g) * 2.500E+01 * 3.000E+01 ? --- 3 opuwvulU(12,1)
RO16 * Saturated zone (cm**3/g) * 2.500E+01 ® 3.000E+01 ° --- * DCNUCS(12)
RO16 ? Leach rate (/yr) * 0.000E+00 * 0.000E+00 °* 4.323E-04 * ALEACH{12)
RO16 * Solubility constant 3 0.000E+00 * 0.000E+00 * not used 3 SOLUBK{12}

3 3 3 1 2
R0O16 * Distribution coefficients for daughter Ac-227 2 3 ? :
RO16 * Contaminated zone (cm**3/g) > 2.000E+01 2> 2.000E+01 * --- ? NUCC( 1)
RO16 *  Unsaturated zone 1 {(cm**3/g) * 2.000E+01 * 2.000E+01 * --- ' DLNUCU( 1,1)
RO16 ? Saturated zone (cm**3/g) * 2.000E+01 * 2.000E+01 * - > DCNUCS( 1)

RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 °* 5.397E-04 * ALEACH( 1)
ROl6 * Solubility constant > 0.000E+00 > 0.000E+00 °? not used * SOLUBK( 1)

a 3 3 3 3

RO16 * Distribution coefficients for daughter Gd-152 » : 3 3
RO1l6 ? Contaminated zone (cm**3/g) >-1.000E+00 *-1.000E+00 ? 8.24°%:02 3 DCNUCC( 7}
RO1l6 * Unsaturated zone 1 (cm**3/g) >-1.000E+00 3*-1.000E+00 °? 8.24 02 * DCNUCU{ 7,1)
RO16 * Saturated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 3 8.249E+02 3 DCNUCS( 7)
RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 ? 1.316E-05 3 ALEACH{ 7)
RO1l6 °? Solubility constant > 0.000E+00 * 0.000E+00 °? not used ?* SOLUBK{ 7)

3 2 3 3 3
R0O16 * Distribution coefficients for daughter Pa-231 : 3 :
RO16 *  Contaminated zone (cm**3/g) » 5.000E+01 * 5.000E+01 °® --- 3 DCNUCC( 8)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 5.000E+01 * 5.000E+01 ? --- * DCNUCU{ 8,1)
RO16 ? Saturated zone (cm**3/g) > 5.000E+01 * 5.000E+01 ? --- 3 DCNUCS{ 8)
R0O16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 ? 2.166E-04 » ALEACH({ 8)
RO16 * Solubility constant > 0.000E+00 * 0.000E+00 ° not used > SOLUBK({ 8)

3 3 E) 3 2
RO16 * Distribution coefficients for daughter Ra-228 B ? ’ 3

RO16 * Contaminated zone (cm**3/g) > 1.000E+02 > 7.000E+01 @ - 3 neMIICC(11)
RO16 ° Unsaturated zone 1 (cm**3/g) * 1.000E+02 * 7.000E+01 3 --- 3 Jcu(i1,1)
RO16 *  Saturated zone (cm**3/g) > 1.000E+02 * 7.000E+01 * --- > DUNUCS(11)
RO16 * Leach rate (/yr) 0.000E+00 * 0.000E+00 °? 1.085E-04 » ALEACH(11)
ROl6 * Solubility constant > 0.000E+00 > 0.000E+00 * not used » SOLUBK(11)
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Summary

File

T« Limit = 0.5 year
100-D-48:1 & 49:1 North Pipelines -
D48&49-1.RAD

Site-Specific Parameter Summary {(continued)
User

Distribution coefficients for daughter Th-228
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Th-232
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter U-235
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter U-236
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone {cm**3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate {(m**3/yr)

Mass loading for inhalation (g/m**3}
Exposure duration

Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):
Outer annular radius (m), ring 1:
Outer annular radius (m), ring 2
Outer annular radius (m), ring 3
Outer annular radius (m), ring 4:
Outer annular radius (m), ring 5
Outer annular radius {(m), ring 6
Outer annular radius {(m), ring 7
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

08/23/2000
SHALLOW ZONE

[ R T P T

T

v b W ow oW oW owow

(RUN #1)

.000E+02
.000E+02
.000E+02
.000E+00
.000E+00

OO NNN

.000E+02
.000E+02
.000E+02
.000E+00
.000E+00

o oNNN

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

ooNNN

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

CONNN

.300E+03
.000E-04
.000E+01
.000E-01
-000E-01
.000E-01
.000E-01
.000E+00

BN W

used
used
used
used
used
used
used
used
used
used
used
used

not
not
not
not
not
not
not
not
not
not
not
not
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Page 8

.000E+04
.000E+04
.000E+04
.000E+00
.000E+00

.000E+04
.000E+04
.000E+04
.000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

-000E+01
-000E+01
.000E+01
.000E+00
.000E+00

.400E+03
.000E-~04
.000E+01
.000E-01
.000E-01
.000E-01
.500E-01
.000E+00

.000E+01
.071E+01
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

L I )
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Used by RESRAD

5.426E-05S
not used

S.426E-05
not used

5.119E-03
not used

5.118E-03
not used

M
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v B e e e oW

v

Parameter

DCNUCC (13}
DCNUCU(13,1)
DCNUCS (13)
ALEACH (13)
SOLUBK (13)

DCNUCC (14)
DCNUCU (14, 1)
DCNUCS (14)
ALEACH (14)
SOLUBK (14)

DCNUCC (15)
DCNUCU (15, 1)
DCNUCS (15)
ALEACH (15)
SOLUBK (15)

DCNUCC (16)
DCNUCU (16, 1)
DCNUCS {16)
ALEACH (16)
SOLUBK (16)

INHALR
MLINH
ED
SHF3
SHF1
FIND
FOTD
FS

RAD_SHAPE( 1)
RAD_SHAPE( 2)
RAD_SHAPE( 3)
RAD_SHAPE( 4)
RAD_SHAPE( S)
RAD_SHAPE( 6)
RAD_SHAPE( 7)
RAD_SHAPE( 8)
RAD_SHAPE( 9)
RAD_SHAPE (10)
RAD_SHAPE (11)
RAD SHAPE(12)
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
File : D48&45-1.RAD
Site-Specific Parameter Summary (continued)
0 2 3 User 3 3 Used by RESRAD 3  Parameter
Parameter If diff user i 3 Name

-000E-01 --- > TIV(1)

R19B ? Translocation Factor for Non-Leafy 3 1.000E-01 2 1
R19B ! Translocation Factor for Leafy * 1.000E+00 *® 1.000E+00 ? --- 3 TIV(2)
R19B * Translocation Factor for Fodder > 1.000E+00 * 1.000E+00 °? - > TIV(3)
R19B * Dry Foliar Interception Fraction for Non-Leafy * 2.500E-01 * 2.500E-01 °? --- * RDRY (1)
R19B * Dry Foliar Interception Fraction for Leafy » 2.500E-01 * 2.500E-01 --- * RDRY(2)
R19B * Dry Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01 * --- * RDRY (3)
R19B ? Wet Foliar Interception Fraction for Non-Leafy * 2.500E-01 * 2.500E-01 ? --- 3 RWET(1)
R19B ' Wet Foliar Interception Fraction for Leafy > 2.500E-01 * 2.500E-01 * --- * RWET(2)
R19B * Wet Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01 ? --- 3 RWET(3)
R19B * Weathering Removal Constant for Vegetation » 2.000E+01 * 2.000E+01 ? --- > WLAM

3 3 3 3 3
Cl4 * C-12 concentration in water {(g/cm**3) * not used * 2.000E-05 °? --- * C12WTR
Cl4 * C-12 concentration in contaminated =nil (g/g} > not used * 3.000E-02 > --- * Ci12cz
Cl4 * Fraction of vegetation carbon from il > not used * 2.000E-02 * --- ? CSOIL
Cl4 * Fraction of vegetation carbon from air > not used * 9.800E-01 3 --- * CAIR
Cl4 * C-14 evasion layer thickness in soil (m) > not used * 3.000E-01 ? --- > DMC
Cl4 * C-14 evasion flux rate from soil (1/sec) * not used * 7.000E-07 ? --- » EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) * not used * 1.000E-10.° --- » RTvOM
Cl4 * Fraction of grain in I cattle feed * not used ? @ Q00E-01 ? --- > A
Cl4 * Fraction of grain in miik cow feed * not u 2 000E-01 °* --- * AVFGS

3 3 3 3 3

R * Storage ti of contaminated foodstu (days): ? » 2 3

>1uR 3 Fruits, non-leafy vegetables, and grain > 1.400E+401 * 1.400E+01 ? --- * STOR_T(1}
STOR * Leafy vegetables > 1.000E+00 * 1.000E+00 * --- » STOR_T(2)
STOR * Milk 3 1.000E+00 * 1.000E+00 * --- > STOR_T(3)
STOR * Meat and poultry * 2.000E+01 3 2.000E+01 * --- » STOR_T(4)
STOR *  Fish 3 7.000E+00 * 7.000E+00 ?* --- * STOR_T(5)
STOR ? Crustacea and mollusks > 7.000E+00 * 7. E+00 ? --- * STOR_T(6)
STOR * Well water 3 1.000E+00 * 1.uuuE+00 * - » STOR_T(7)
STOR *  Surface water > 1.000E+00 * 1.000E+00 * --- > STOR_T(8)
STOR Livestock fodder * 4.500E+01 * 4.500E+01 °* --- > STOR_T(9)

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

3 3 3 3 3
TITL * Number of graphical time points ? 32 ? --- 2 --- ? NPTS
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Summary : 100-D-48:1 & 49:1 th Pipelines - SHALLOW ZONE (RUN #1)

File : D48&49-1.RAD

Site-Specific Parameter Summary (continued)

0 3 3 User 3 B Used by RESRAD } Parameter
Menu 3 Parameter 3 Input > Default (If dlfferent from user input) ? Name

TITL * Maximum number of integration points for dose ’ 1 2 --- 3 --- * LYMAX

TITL * Maximum number of integration points for risk 3 S 3 --- 3 --- * KYMAX
1533889898 038085985983908885380839334838888838083308988088089385383338¢833894835399838894539088389808503038830083888883838089880904:

Summary of Pathway Selections

Pathway 3 User Selection

1 -- external g ? active

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

3 -- plant ingestion 2 active

4 -- meat ’ active

S -- milk 2 active
-- aguacic Loous : active
-- nki 34 3 i
-- 1 iigeewaon ? active

9 -- radon 3 suppressed

Find peak ~~thway doses 3 suppressed

1583359555581 iiiiiiiiiiiiiliiiliiiiiiiiiiiiiiilii
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
File : D48&49-1.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 15504.00 sgquare meters Co-60 5.000E-02
Thickness: 4.60 meters Cs-137 2.510E-01
Cover Depth: 0.00 meters Eu-152 3.000E-01
Eu-154 1.200E-01
Pu-239 1.050E-01
Pu-240 2.500E-02
Sr-90 1.500E-01
v}

Total Dose TDOSE(t)}, mrem/yr
Basic Radiation Dose Limit = 15 mrem/yr
Total Mixture Sum M(t) Fraction of Basic Dose Limit Received a

t (years): O0.000E+00 1.000E+00 7.700E+00 1.000E+01 1.800E+01 4.200E+01 1.380E+02 3.000E+02 1.000E+03
TDOSE(t): 3.708E+00 3.501E+00 2.454E+00 2.195E+00 1.541E+00 6.567E-01 8.795E-02 4.226E-02 3.857E-02

M{t): 2.472E-01 2.334E-01 1.636E-01 1.464E-01 1.027E-01 4.378E-02 5.864E-03 2.817E-03 2.572E-03
OMaximum TDOSE(t): 3.708E+00 mrem/yr at t = 0.000E+00 years
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
File : D48&49-1.RAD

Total Dose Contributions TDOSE(i,p,t) for I vidual Radion ides (i) and Pathways ({(p)
As mrem/yr and Fraction of Totai Dose At t = 1.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Soil
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

Co-60  4.564E-01 0.1304 4.055E-07 0.0000 0.000E+00 0.0000 5.315E-03 0.0015 3.909E-03 0.0011 8.957E-04 0.0003 3.443E-05
0&2?227 5.350E-01 0.1528 3.305E-07 0.0000 0.000E+00 0.0000 2.764E-02 0.0079 3.306E-02 0.0094 2.053E-02 0.0059 3.580E-04
.000
oEa?léz 1.281E+00 0.3660 2.659E-06 0.0000 0.000E+00 0.0000 2.601E-04 0.0001 6.904E-05 0.0000 1.825E-06 0.0000 5.389E-05
oég?ggq 5.479E-01 0.1565 1.340E-06 0.0000 0.000E+00 0.0000 1.493E-04 0.0000 3.962E-05 0.0000 1.047E-06 0.0000 3.093E-05
0§3?229 2.030E-05 0.0000 1.903E-03 0.0005 0.000E+00 0.0000 2.096E-02 0.0060 5.894E-04 0.0002 1.600E-05 0.0000 1.085E-02
Oﬁg?gio 2.474E-06 0.0000 4.531E-04 0.0001 0.000E+00 0.0000 4.990E-03 0.0014 1.403E-04 0.0000 3.808E-06 0.0000 2.584E-03
oég?gg 2.449E-03 0.0007 8.103E-06 0.0000 O0.000E+00 0.0000 3.787E-01 0.1082 1.045E-01 0.0299 5.904E-02 0.0169 6.541E-04
oiggggii fifffeees f9998% fffIffffE ffifff  ffff f fiffff f1ffiffff fEEffY fREIEEETT fRffRRT fEEfPIEEf PEEfRf fEIRREfESL

ITf1it
Total 2.823E+00 0.8064 2.369E-03 0.00 0.000E+00 0.0000 4.380E-01 0.1251 1.423E-01 0.0407 8.049E-02 0.0230 1.457E-02
0.0042
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- AAAAARAAAAAAAAAA

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

_éééééﬁi ARAARAAAR AARAARA AAAARARAAA AAARAR AARAAAAAAAR AAAAAR AAAAAAAAA AAAAAA AAAAARAAA AAAAAR ARARAAAAAR ARAAAAR AAAAAARAA
Co-60 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 ©O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.666E-01
oé:?i§7 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 O0.000E+00 0.0000 6.166E-01
0é$?§;2 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.282E+00
oéiﬁi;4 0.000E+00 0.0000 O0.0COE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 5.481E-01
oﬁi?§§9 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 O0.000E+00 0.0000 3.434E-02
Oﬁz?gio 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 O0.0COE+00 0.0000 8.174E-03
oég?zg 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 O0.000E+00 0.0000 5.454E-01
?%%???ii fEfPfffees fffff fEfffffff ffffff fifffffef ffffff ffffTTfff fEfffr fEEETREEE PEETIS iifiiiiii f118ff fIfffEEif
I;éiii 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.501E+00
1.0000

0*Sum of all water independent and dependent pathways.

D-18
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
File : D48&49-1.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+0l1 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk

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

Co-60  1.395E-01 0.0635 1.239E-07 0.0000 0.000E+00 0.0000 1.624E-03 0.0007 1.195E-03 0.0005 2.737E-04 0.0001
Cs-137 4.337E-01°0.1975 2.679E-07 0.0000 0.000E+00 0.0000 2.240E-02 0.0102 2.680E-02 0.0122 1.664E-02 0.0076
Eu-152 8.021E-01 0.3654 1.664E-06 0.0000 0.000E+00 0.0000 1.628E-04 0.0001 4.321E-05 0.0000 1.142E-06 0.0000
Eu-154 2.695E-01 0.1228 6.593E-07 0.0000 0.000E+00 0.0000 7.342E-05 0.0000 1.949E-05 0.0000 5.152E-07 0.0000
Pu-239 2.029E-05 0.0000 1.902E-03 0.0009 0.000E+00 0.0000 2.094E-02 0.0095 5.890E-04 0.0003 1.598E-05 0.0000
Pu-240 2.471E-06 0.0000 4.524E-04 0.0002 0.000E+00 0.0000 4.983E-03 0 '3 1.401E 0.0001 3.803E-06 0.0000
Sr-90  1.969E-03 0.0009 6.515E-06 0.0000 0.000E+00 0.0000 3.045E-01 0.1387 8.405E-02 0.0383 4.747E-02 0.0216
i%%%%%ii fEfff89% fPE9ff fffRPEfE% fEffRf PEEERPEf fPPET fIEEfEEIY fYIIIE IEEEIIET fIIfET fITfffEfT ffffif

Total 1.647E+00 0.7501 2.363E-03 0.0011 0.000E+00 0.0000 3.54 01 0.1615 1.128E-01 0.0514 6.441E-02 0.0293
0.0065

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+0l1 years

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk
Pathways*

Radio-

.................. -

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

ARAAARAA AARAAAAAA AAAAAA AARARAAAA AAAAAA AARAAAAAAR AAAAAA AAAAA | AAAAAAR AAAAAAAAA AAARAAA AAARAARAA AAARAA
AARRAR

Co-60 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 0.0Q00E+00 0.0000

Cs-137 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+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 O.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 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.0 '+00 0.0000 0.000E+00 0.0000

Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

0.0037
Sr-90  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
0.1997

fiiifff fffff888% fEffff fffffffff ffffff £Efffffff fEff8f SIfffffff fE128%1 MIffTFFfFff P21 fEERITIIT fIffff
fiigis

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000
1.0000
0*3um of all water independent and dependent pathways.

D-20

..... SRR A

2

5

Soil

mrem/yr

-052E-05

.902E-04

.373E-05

.521E-05

.084E-02

.580E-03

.259E-04

1385985884

1

1

4

.430E-02

All

.426E-01

.998E-01

.024E-01

.696E-01

.432E-02

.162E-03

.38SE-01

ffrfffss

2

-195E+00
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)}
File : D48&49-1.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 = 4.200E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk

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

Co-60  2.060E-03 0.0031 1.83 09 0.0000 0.000E+00 0.0000 2.399E-05 0.0000 1.765E-05 0.0000 4.044E-06 0.0000
Cs-137 2.056E-01 0.3131 1.270E-07 0.0000 0.000E+00 0.0000 1.062E-02 0.0162 1.271E 0.0193 7.892E-03 0.0120
Eu-152 1.517E-01 0.2309 3.147E-07 0.0000 0.C00E+00 0.0000 3.077E-05 0.0000 8.170E-06 0.0000 2.159E-07 0.0000
Eu-154 2.164E-02 0.0329 5.292E-08 0.0000 0.000E+00 0.0000 5.894E-06 0.0000 1.565E-06 0.0000 4.135E-08 0.0000
Pu-239 2.023E-05 0.0000 1.896E-03 0.0029 0.000E+00 0.0000 2.089E-02 0.0318 5.874E-04 0.0009 1.594E-05 0.0000
Pu-240 2.458E-06 0.0000 4.501E-04 0.0007 0.000E+00 0.0000 4.957E-03 0.0075 1.394E-04 0.0002 3.784E-06 0.0000
Sr-90  9.067E-04 0.0014 3.000E-06 0.0000 O0.000E+00 0. 0 1.402E 0.2135 3.870E-02 0.0589 2.186E-02 0.0333
I%%%%%II TIff8999% f1Tff% PPEffTELff fEffff fPEEfPfff fEfEF7 fEIfIEEfY TTETfr PEEEITEES PEEEf PEELRRTEIL i1t

Total 3.819E-01 0.5816 2.350E-03 0.0036 0.000E+00 0.0000 1.767E-01 0.2691 5.216E-02 0.0794 2.97BE-02 0.0453
0.0210

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 = 4.200E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
_éééééiﬁ ARAARARAA AARAAA AAARAARARRA AARARAA AARAAAAAA AAAAARA AAARAAARAAA AAAAAA AAAAARAAA AAAAAA AARAAAAAA AARAAA
Co-60 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 O0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000
Eu-152 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
Eu-154 O0.000E+00 0.0000 O0.0QO0E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Pu-239 0.000E+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
Pu-240 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 OQ.00QE+00Q 0.0000
Sr-90 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
‘igifiii fiiffffis fiffff frfffffff fiffff fffffffff ffffff ffffTffff ffffff fRfEfREEf ITEIfE fEEEfTIfY IfIEfS
I;izii 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

1.0000
0*Sum of all water independent and dependent pathways.

D-22

2.

2

Soil

mrem/yr

.554E-07

.376E-04

.377E-06

.221E-06

.082E-02

S567E-03

.422E-04

Tifffffss

1

.377E-02

All

8.

2

.106E-03

.370E-01

.517E-01

.164E-02

.422E-02

120E-03

-019E-01

1855358841

6

.567E-01
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Summary : 100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
File : D48&49-1.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+02 years

0 Water Independent Pathways (Inhalation excludes radon}

0 Ground Inhalation Radon Plant Meat Milk
Radio- AAAAAAAAAAARAAAAA AAAARAAAAAAAAAAA AAAAAAAAARAAAAAA AAAARAAAARAAAAARA AAAAAAARAAAARAAA AAAARRAAARAAARAAR
.................

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

Co-60  3.591E-18 0.0000 3 E-24 0.0000 0.000E+00 0.0000 4.181E-20 0.0000 3.075E-20 0.0000 7.047E-21 0.0000
Cs-137 5.011E-04 0.0119 3.096E-10 0.0000 0.000E+00 0.0000 2.589E-05 0.0006 3.096E-05 0.0007 1.923E-05 0.0005
Eu-152 2.230E-07 0.0000 4.629E-13 0.0000 0.000E+00 0.0 4.526E-11 0.0000 1.202E-11 0.0000 3.176E-13 0.0000
Eu-154 3.187E-11 0.0000 7.797E-17 0.0000 0.000E+00 0.0000 8.684E-15 0.0000 2.305E-15 0.0000 6.092E-17 0.0000
Pu-239 1.981E-05 0.0005 1.856E-03 0.0439 0.000E+00 0.0000 2.045E-02 0.4839 5.750E-04 0.0136 1.560E-05 0.0004
Pu-240 2.358E-06 0.0001 4.319E-04 0.0102 0.000E+00 0.0000 4.757E-03 0.1126 1.338E-04 0.0032 3.631E-06 0.0001
Sr-90  1.746E-06 0.0000 5.776E-09 0.0000 0.000E+00 0.0000 2.699E-04 0.0064 7.450E-05 0.0018 4.208E-05 0.0010
fi1ffff fIE%99%%% f7ffff fITTIEIET fRifEf fTITEIEET fEfRfTT fETERLERT fIffff IRETLTIIf PTIfET ITEIIELET Ifffff

Total 5.253E-04 0.0124 2.288E-03 0.0541 0.000E+00 0.0000 2.550E-02 0.6034 8.142E-04 0.0193 B.055E-05 0.0019

0.3088
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk
Pathways*

Radio-
AAAAAAAAAAAAAARRL

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

AARAARA ARAAAAKAA ARARAA AAAAAAA S5 RRAREA  ARAAARAAR AARAAA AARAAAAAA AARAAR SARARAARA AAAAAA S AR AAAAAR AARAAR

Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+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 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 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
Pu-240 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
Sr-90  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
oiggggii frefeeess ffffff fffEEEEfR fEEIET IEEfERIIT TEfIfT fIffftf frfees fEffffrf fRIEEf TR ffffff
i§££§§ 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

1.0000
0*Sum of all water independent and dependent pathways.

D-24

4

Soil

mrem/yr

.708E-22

.354E-07

.379E-12

.799E-15

.059E-02

.463E-03

.662E-07

I1118111%

1

7

3

.305E-02

All

.670E-18

.775E-04

.231E-07

.189E-11

.350E-02

.791E~03

.887E-04

f11ff155s

4

.226E-02
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Rev. 0

Version 5.91 T« Limit = 0.5 year 08/23/2000 15:43 Page 22
100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
D48&49-1.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Product Branch DSR{j,t) (mrem/yr)/(pCi/qg)

(3) Fraction* t= 0.000E+00 1.000E+00 7.700E+00 1.000E+01 1.800E+01 4.200E+01 380E+02 3.000E+02
AARRAAAA AAAAAAA A ARAAARAAR AAAAAAAAA AARAAARAAR AAAAAAAAA AAAARAAAA AAAAAAAAR  \AAAAAAR ARAARARAA
Co-60 1.000E+00 1.065E+01 9.331E+00 3.861E+00 2.852E+00 9.942E-01 4.213E-02 1.358E-07 7.34'% 17
Cs-137 1.000E+00 2.514E+00 2.456E+00 2.101E+00 1.991E+00 1.652E+00 9.442E-01 1.006E-01 2.30 03
Eu-152 7.208E-01 3.244E+00 3.080E+00 2.173E+00 1.928E+00 1.271E+00 3.645E-01 2.463E-03 5.360E-07
Eu-152 2.792E-01 1.257E+00 1.193E+00 8.417E-01 7.468E-01 4.924E-01 1.412E-01 9.540E-04 2.076E-07
Gd-152 2.792E-01 0.000E+00 7.654E-17 4.983E-16 6.123E-16 9.177E-16 1.339E-15 1.506E-15 1.504E-15
aDSR (§) 1.257E+00 1.193E+00 8.417E-01 7.468E-01 4.924E-01 1.412E-01 9.540E-04 2.076E-07
Eu-154 1.000E+00 4.942E+00 4.567E+00 2.693E+00 2.247E+00 1.196E+00 1.804E-01 S9.331E-05 2.657E-10
Pu-239 1.000E+00 3.271E-01 3.271E-01 3.269E-01 3.268E-01 3.266E-01 3.259E-01 3.234E-01 3.190E-01
U-235 1.000E+00 0.000E+00 5.417E-10 4.106E-09 5.301E-09 9.349E-09 2.053E-08 5.351E-08 8.213E-08
Pa-231 1.000E+00 0.000E+00 7.840E-14 4.947E-12 8.331E-12 2.671E-11 1.397E-10 1.284E-09 4.731E-09
Ac-227 1.000E+00 0.000E+00 5.591E-16 2.007E-13 4.273E-13 2.293E-12 2.358E-11 4.282E-10 1.983E-09
aDSR (3) 3.271E-01 3.271E-01 3.269E-01 3.268E-01 3.266E-01 3.259E-01 3.234E-01 3.190E-01
Pu-240 1.000E+00 3.270E-01 3.269E-01 3.266E-01 3.265E-01 3.261E-01 3.248E-01 3.198E-01 3.116E-01
U-236 1.000E+00 0.000E+00 1.765E-09 1.357E-08 1.7°%-08 3.091E-08 6.784E-08 1.761E-07 2.681E-07
Th-232 1.000E+00 0.000E+00 2.382E-19 1.327E-17 2.2 -17 7.088E-17 3.694E-16 3.398E-15 1.260E-14
Ra-228 1.000E+00 0.000E+00 2.015E-19 7.986E-17 1.646E-16 7.878E-16 6.210E-15 7.455E-14 2.948E-13
Th-228 1.000E+00 0.000E+00 1.670E-20 3.220E-17 7.716E-17 4.824E-16 4.740E-15 6.353E-14 2.570E-13
&DSR () 3.270E-01 3.269E-01 3.266E-01 3.265E-01 3.261E-01 3.248E-01 3.198E-01 3.116E-01
Sr-9%0 1.000E+00 2.7757+00 3.636E+00 3.091E+00 2.923E+00 2.408E+00 1.346E+00 1.314E-01 2.591E-03
FREFFET FETIIET1E fPF FEETFAFeT FEEERFFeFf FRFIE1707 TITE1E76F FFPTRLTE7 *#9%1181% fiffaeees

is the ¢ £ j't 1 radio ide & ter: F(j) = FQ1
includes contribucions rrom 1f-liic v v.5 yr) dauguters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 15 mrem/yr

t= 0.000E+00 1.000E+00 7.700E+00 1.000E+01 1.800E+01 4.200E+01 1.380E+02 3.000E+02 1

1.409E+00 1.607E+00  3.885E+00 5.260E+00 1.509E+01  3.561E+ 1.105E+08 *1.131E+15 *1
5.966E+00  6.106E+00  7.139E+00  7.532E+00  9.077E+00 1.589E+v.  1.491E+02  6.519E+03 8.
3.332E+00 3.511E+00 4.975E+00 5.608E+00 8.505E+00 2.966E+01  4.390E+03  2.017E+07 *1
3.035E+00 3.2 00 5.569E+00 6.676E+00  1.254E+01  8.316E+01 1.607E+05  5.645E+10 *2
4.586E+01  4.5L._.01 4.589E+01 4.590E+01  4.593E+01  4.602E+01 4.639E+01  4.702E+01 4.
4.587E+01  4.588E+01  4.593E+01  4.595E+01  4.600E+01  4.618E+01  4.690E+01  4.813E+01 5.
4.027E+00  4.126E+00 4.853E+00 5.131E+00 6.229E+00 1.114E+01  1.141E+02 5.788E+03 1.
ffifffffs  fffffffff fiffffffs  fPIfTEfEf ffEfTffEf fRfffffifT fEffffifr fffffffffr %

*At specific activity limit

D-26

1.000E+03
0.000E+00
1.871E-10
8.029E-23
3.110E-23
1.490E-15
1.490E-15
2.900E-34
3.010E-01
3.299E-06
8.196E-08
1.949E-07
3.010E-01
2.786E-01
9.397E-05
3.068E-13
1.831E-12
1.454E-12
2.787E-01
1.111E-10
FITTITEEE
(2)*

<131E+15
018E+10
.765E+14
.639E+14
983E+01
383E+01
350E+11
11111111
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Summary : 100-D-48:1 & 49:1 north Pipelines - SHALLOW ZONE (RUN #1)
File : D48&49-1.RAD

Summed Dose/Source Ratios DSR{i,t) in (mrem/yr)/(pCi/g)
and Single Radi clide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline

and at tmax = time « maximum total dose = 0.000E+00 years
ONuclide Initial tmin DSR({i,tmin) G/ tmin) DSR{i,tmax) G(i, x}
(i) /9 (vears) ./9) (pC1/9)
Co-60 S.000E-02 0 E+00 1.065E+01 1.409E+00 1.065E+01 1.409E+00
Cs-137 2.510E-01 0.000E+00 2.514E+00 5.966E+00 2.514E+00 5.966E+00
Eu-152 3.000E-01 0.0 +00 4.501E+00 3.332E+00 4.501E+00 3.332E+00
Eu-154 1.200F-m 0.0vurs+00 4.942E+00 3.035E+00 4.942E+00 3.035E+00
Pu-239 1.0501 0.000E+00 3.271E-01 4.586E+01 3.271E-01 4.586E+01
Pu-240 2.500k-ve 0.000E+00 3.270E-01 4.587%:01 3.270E-01 4.587E+01
Sr-90 1.500E-01 0.000E+00 3.725E+00 4.02 00 3.725E+00 4.027E+00
fiff1f% fifIfifssr fTRITEITITEIEIEET fIfTiifEf ffff...ff DETIEIIDE IEREIfILSL
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100-D-48:1 & 49:1 North Pipelines - SHALLOW ZONE (RUN #1)
: D48&49-1.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Parent BRF (i) DOSE(j,t), mrem/yr

(i) t= 0.000E+00 1.000E+00 7.700E+00 1.000E+01 1.800E+01 4.200E+01 1.380E+02 3.000E+02 1.000E+03
AAAAAAA AAAARRAAR AAAAAARAA AAARARAAA AAAAAAAAA AAAAAAAAA AAAARAAAAA AARAAAAAA AAAAAAAAR ARRRRAAAA AARAARARAA
Co-60 1.000E+00 5.323E-01 4.666E-01 1.930E-01 1.426E-01 4.971E-02 2.106E-03 6.790E-09 3.670E-18 0.000E+00
Cs-137 1.000E+00 6.311E-01 6.166E-01 5.274E-01 4.998E-01 4.148E-01 2.370E-01 2.526E-02 5.775E-04 4.696E-11
Eu-152 7.208E-01 9.733E-01 9.240E-01 6.519E-01 5.784E-01 3.814E-01 1.093E-01 7.389%E-04 1.608E-07 2.409E-23
Eu-152 2.792E-01 3.770E-01 3.579E-01 2.525E-01 2.240E-01 1.477E-01 4.235E-02 2.862E-04 6.229E-08 9.330E-24
4DOSE(j) : 1.350E+00 1.282E+00 9.044E-01 8.024E-01 5.291E-01 1.517E-01 1.025E-03 2.231E-07 3.342E-23
Eu-152 2.792E-01 0.000E+00 2.296E-17 1.495E-16 1.837E-16 2.753E-16 4.017E-16 4.517E-16 4.511E-16 4.469E-16
Eu-154 1.000E+00 5.930E-01 5.481E-01 3.232E-01 2.696E-01 1.435E-01 2.164E-02 1.120E-05 3.189E-11 0.000E+00
Pu-239 1.000E+00 3.434E-02 3.434E-02 3.432E-02 3.432E-02 3.429E-02 3.422E-02 3.395E-02 3.350E-02 3.161E-02
Pu-239 1.000E+00 0.000E+00 5.688E-11 4.312E-10 5.567E-10 9.817E-10 2.155E-09 5.618E-09 8.623E-09 3.464E-07
Pu-239 1.000E+00 0.000E+00 8.232E-15 5.195E-13 8.748E-13 2.804E-12 1.467E-11 1.348E-10 4.967E-10 B.606E-09
Pu-239 1.000E+00 0.000E+00 5.870E-17 2.108E-14 4.486E-14 2.408E-13 2.476E-12 4.496E-11 2.082E-10 2.046E-08
Pu-240 1.000E+00 8.175E-03 8.174E-03 8.165E-03 8.162E-03 8.151E-03 8.120E-03 7.996E-03 7.791E-03 6.964E-03
Pu-240 1.000E+00 0.000E+00 4.412E-11 3.392E-10 4.381E-10 7.729E-10 1.696E-09 4.404E-09 6.703E-09 2.349E-06
Pu-240 1.000E+00 0.000E+00 5.955E-21 3.317E-19 5.562E-19 1.772E-18 9.236E-18 8.496E-17 3.150E-16 7.671E-15
Pu-240 1.000E+00 0.000E+00 5.036E-21 1.996E-18 4.116E-18 1.970E-17 1.552E-16 1.864E-15 7.369E-15 4.578E-14
Pu-240 1.000E+00 0.000E+00 4.175E 22 8.051E 19 1.929E-18 1.206E-17 1.185E-16 1.588E-15 6.424E-15 3.635E-14
Sr-90 1.000E+00 .587E-01 .454E-01 .636E-01 4.385E-01 3.612E-01 2.019E-01 1.971E-02 3.887E-04 1.667E-11
ff1f8if Tfffffiisf iiiiiiiii iiiiiiiii iiiiiiiii fifff8757 TETTfT78Sf TIEFEf89F fIFTTE98F fTEE778¢7F FIFE817%%

BRF(i} is the branch fraction of the parent nuclide.
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) Rad

File : D48&49-2 .RAD

Dose Conversion Factor {(and Related) Parameter Summary
File: De Lt .LIB

0 3 3 Current °? ¥ Parameter
B-1 * Dose conversion factors for inhalation, mrem/pCi: 3 3 3

B-1 * Ac-227+D 3 6.720E+00 * 6.720E+00 * DCF2{ 1)
B-1 * Am-241 > 4.440E-01 * 4.440E-01 °® DCF2( 2)
B-1 * Co-60 3 2.190E-04 * 2.190E-04 * DCF2{( 3)
B-1 * Cs-137+D * 3.190E-05 * 3.190E-05 * DCF2{( 4)
B-1 ? Eu-152 > 2.210E-04 * 2.210E-04 * DCF2{ 5)
B-1 ?* Eu-154 3 2.860E-04 * 2.860E-04 ® DCF2{ 7)
B-1 * Gd-152 3 2.430E-01 * 2.430E-01 * DCF2( 8)
B-1 * Ni-63 * 6.290E-06 * 6.290E-06 * DCF2( 9)
B-1 3 Np-237+D 3 5.400E-01 * 5.400E-01 * DCF2(10)
B-1 * Pa-231 3 1.280E+00 * 1.2B0E+00 * DCF2(11)
B-1 * Pu-239 > 4.290E-01 * 4.290E-01 * DCF2(12)
B-1 * Pu-240 > 4.290E-01 * 4.290E-01 * DCF2{13}
B-1 * Ra-228+D 3 5.08B0E-03 * 5.0B0OE-03 * DCF2({14)
B-1 3 Sr-90+D * 1.310E-03 * 1.310E-03 * DCF2(15)
B-1 > ™ °°7°4D 3 3.45”% 01 * 3.450E-01 ® ™= (16)
B-1 +D 3 2.16 00 * 2.160E+00 * {(17)
B-1 3 Th-232 > 1.640E+00 * 1.640E+00 * DCF2(18)
B-1 * U-233 > 1.350E-01 * 1.350E-01 * DCF2(19)
B-1 * U-235+D > 1.230E-01 * 1.230E-01 ? *2{20)
B-1 * U-236 * 1.2 01 * 1.250E-01 ?* uur2(21)

3 3 3 3

D-1 °* Dose conversion factors for ingestion, mrem/pCi: 3 3 H

D-1 3 Ac-227+D > 1.480E-02 * 1.4B0E-02 * DCF3( 1)
D-1 ' Am-241 * 3.640E-03 * 3.640E-03 * DCF3( 2)
D-1 Co-60 3 2.690E-05 * 2.690E-05 * DCF3{ 3)
D-1 Cs-137+D * 5.000E-05 * 5.000E-05 * DCF3({ 4)
D-1 * Eu-152 3 6.4BO0E-06 *> 6.4B0E-06 * DCF3{ 5)
D-1 * Eu-154 » 9.550E-06 ® 9.550E-06 * DCF3{ 7)
D-1 * Gd-152 3 1.610E-04 ® 1.610E-04 * DCF3{ 8)
D-1 * Ni-é63 3 5.770E-07 * 5.770E-07 ? DCF3{ 9)
D-1 ? Np-237+D > 4.440E-03 * 4.440E-03 * DCF3(10)
D-1 % Pa-231 * 1.060E-02 * 1.060E-02 * DCF3(11)
D-1 2 Pu-239 * 3.540E-03 * 3.540E-03 * DCF3(12)
D-1 3 Pu-240 * 3.540E-03 * 3,540E-03 *® DCF3(13)
D-1 * Ra-228+D 3 1.440E-03 * 1.440E-03 ® DCF3(14)
D-1 ? Sr-90+D 3 1.530E-04 * 1.530E-04 *® DCF3(15)
D-1 ? Th-228+D > B.0BOE-04 * B.0B0OE-04 * DCF3(16)
D-1 * Th-229+D * 4.030E-03 * 4.030E-03 * DCF3(17)
D-1 * Th-232 3 2.730E-03 * 2.730E-03 * DCF3(18)
D-1 ? U-233 > 2.890E-04 * ” B90E-04 * DCF3(19)
D-1 2 U-235+D 3> 2.670E-04 ° 670E-04 * DCF3(20)
D-1 1 U-236 > 2.690E-04 ° 2.690E-04 * DCF3(21)

3 3 3 3

D-34 ® Food transfer factors: » 2 3

D-34 * Ac-227+D , plant/soil concentration ratio, dimensionless > 2.500E-03 * 2.500E-03 ?* RTF( 1,1)
D-34 * Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 2.000E-05 ? 2.000E-05 * RTF{ 1,2)
D-34 ® AC-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 ?* 2.000E-05 * RTF{ 1,3)
D-34 3 2 3 3

D-34
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-1 ( #2) Rad
File : D48&49-2.RAD
Dose Conversion Factor (and Related} Parameter Summary {continued)
File: Default.LIB
0 : > Current 2 * Parameter

Menu ? Parameter 3 Value 3 Default 3 Name

A ARARARAR

D-34 * Sr-90+D , plant/soil concentration ratio, dimensionless * 3.000E-01 ®* 3.000E-01 * RTF(15,1)
D-34 * Sr-90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 8.000E-03 * 8.000E-03 * RTF(15,2)
D-34 * Sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 2.000E-03 * 2.000E-03 * RTF(15,3)
D_34 3 3 3 3
D-34 * Th-228+D , plant/soil roncentration ratio, dimensionless * 1.000E-03 * 1.000E-03 * RTF(16,1)
D-34 * Th-228+D , beef/live ck-intake ratio, (pCi/kg)/(pCi/d) > 1.000E-04 * 1.000E-04 * RTF(1l6,2)
D-34 * Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000E-06 ® 5.000E-06 *> RTF(16,3)
D_34 3 3 3 3
D-34 * Th-229+D , plant/soil concentration ratio, nsionless » 1.000E-03 ® 1.000E-03 * RTF(17,1)
D-34 * Th-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 1.000E-04 * 1.000E-04 * RTF(17,2)
D-34 * Th-229+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) * 5.00 06 * 5.000E-06 * RTF(17,3)
D_34 3 3 3 3
D-34 * Th-232 , plant/soil concentration ratio, dimensionless 3 1.000E-03 ® 1.000E-03 ?* RTF(18,1)
D-34 * Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 1.000E-04 * 1.000E-04 ® RTF(18,2)
D-34 ® Th-232 , milk/livestock-intake ratio, {(pCi/L)/(pCi/d) * 5.000E-06 *» 5.000E-06 * RTF{18,3)
D_34 3 3 3 3
D-34 * U-233 , plant/soil concentration ratio, dimensionless 3 2.50 03 * 2.500E-03 * RTF(19,1)
D-34 * U-233 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.40u~-04 * 3.400E-04 *® RTF(19,2)
D-34 * U-233 , milk/livestock-intake io, (pCi/L)/{(pCi/d) ? 6.00 04 * 6.000E-04 * RTF(19,3)}
D_34 3 2 3 3
D-34 ?® U-235+D , plant/soil concentrat ratio, dimension s 3 2.500E-03 ? 2.500E-03 * RTF(20,1)
D-34 * U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCisu) 3 3.400E-04 * 3.400E-04 *® RTF(20,2)
D-34 * U-235+D , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) ? 6.000E-04 * 6.000E-04 * RTF(20,3)
D_34 3 3 3 3
D-34 * U-236 , plant/soil concentration ratio, dimensionless * 2.500E-03 ? 2.500E-03 * RTF{21,1)
D-34 * U-236 , beef/livestock-intake rat (pCi/kg)/ {pCi/d) * 3.400E-04 * 3.400E-04 *® RTF(21,2)
D-34 3 U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 * 6.000E-04 ® RTF(21,3)

3 3 ] 3
D-5 3 Bioaccumulation factors, fresh water, L/kg: } : ?
D-5 3 Ac-227+D , fish * 1.500E+01 * 1.500%4+01 * BIOFAC{ 1,1)
D-5 * Ac-227+D , crustacea and mollusks 3 1.000E+03 * 1.0 +03 * BIOFAC( 1,2}
D_S 3 3 3 3
D-5 * Am-241 , fish * 3.000E+01 * 3.000E+01 * BIOFAC( 2,1)
D-5 ? Am-241 , crustacea and mollusks ®* 1.000E+03 ? 1.000E+03 * BIOFAC( 2,2}
D_S 3 3 3 3
D-5 3* Co-60 , fish > 3.000E+02 * 3.000E+02 * BIOFAC( 3,1)
D-5 3 Co-60 , crustacea and mollusks 3 2.000E+02 * 2.000E+02 * BIOFAC( 3,2)
D_S 3 3 3 3
D-5 * Cs-137+D , fish 3 2.000E+03 * 2.000E+03 *® BIOFAC( 4,1)
D-5 ?* Cs-1374D , crustacea and mollusks 3 1.000E+02 * 1.000E+02 ® BIOFAC( 4,2)
D._S 3 3 3 b ]
D-5 3 Eu-152 , fish * 5.000E+01 * 5.000E+01 * BIOFAC( 5,1)
D-5 * Eu-152 , crustacea and mollusks > 1.000E+03 * 1.000E+03 * BIOFAC( 5,2)
D_S 3 3 3 3
D-5 3 Eu-154 , fish > 5 E+01 * S5.000E+01 * BIOFAC( 7,1)
D-5 * Eu-154 , crustacea and mollusks > 1.UVUE+03 * 1.000E+03 * BIOFAC( 7,2)
D_S 3 3 3 . 3
D-5 3 Gd-152 , fish > 2.500E+01 * 2.500E+01 * BIOFAC( 8,1)
D-5 * Gd-152 , crustacea and mollusks > 1.000E+03 ? 1.000E+03 * BIOFAC( 8,2)
D_S 3 3 3 3

D-36
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) Rad
File : D48&49-2.RAD

Site-Specific Parameter Summary
0 3 3 User 3 3 Used by RESRAD > Parameter
Default (If different from user input)

Area of contaminated zone (m**2) 2

1.550E+04 ® 1.000E+04 *® ---
RO11 Thickness of contaminated zone (m) > 4.000E+00 *> 2.000E+00 ? ---
RO11 Length parallel to aquifer flow (m) * 7.500E+01 * 1.000E+02 3 ---
RO11 * Basic radiation dose limit (mrem/yr) 4.000E+00 * 3.000E+01 ° ---
RO11 * Time since placement of material (yr) * 0.000E+00 * 0.000E+00 ? ---
RO11 * Times for calculations (yr) * 1.000E+00 * 1.000E+00 °* ---
RO11 * Times for calculations (yr) ¥ 7.700E+00 * 3.000E+00 °® ---
RO11 * Times for calculations (yr) 3 1.000E+01 * 1.000E+01 °? ---
RO11 * Times for calculations (yr) * 1.800E+01 * 3.000E+01 ? ---
RO11 * Times for calculations ({yr) > 4.200E+01 * 1.000E+02 °? ---
RO11 * Times for calculations (yr) > 1.380E+02 * 3.000E+02 °® ---
RO11 * Times for calculations (yr) > 3.000E+02 * 1.000E+03 * --- »
RO11 * Times for calculations ({(yr) > 1.000E+03 * 0.000E+00 * --- 3
RO11 * Times for calculations (yr) > not used 3> 0.000E+00 ? --- * T(10)
3 3 3 3 3
R0O12 ? Initial princival radionuclide (pCi/g): Am-241 * 4.640E-01 * 0.000E+00 °® --- » S1( 2)
R0O12 ? Initial princ 1 radionuclide (pCi/g): Co-60 * 5.290E+00 * 0.000E+00 °® --- * 81( 3)
R0O12 * Initial principal radionuclide (pCi/g): Cs * 2.820E+01 * 0.000E+00 °? --- > S1( 4)
RO12 * Initial principal radionuclide (pCi/g): Eu-ioc * 3.420E+01 * 0.000E+00 °* --- * 81( 5)
RO012 * Initial princival radionuclide (pCi/g): Eu-154 * 4.250E+00 ® 0.000E+00 ? --- * S1( 7)
R012 * Initial princi radionuclide (pCi/g): Ni-63 * 1.060E+03 > 0.000E+00 °® --- 2 81( 9)
R012 ? Initial principa: rad cli (pCi/g): -239 2 3.620E-01 * 0.000E+00 * .- 3 (12)
R0O12 * Initial principal radiunucliue (pCi/g): ru-240 > B.700E-02 * 0.000E+00 ? --- » 51(13)
R012 * Initial principal radionuclide (pCi/g): Sxr-90 * 6.070E-01 > 0.000E+00 * --- » 81(15)
R012 * Concentration in groundwater (pCi/L): Am-241 * not used * 0.000E+00 * --- > W1l( 2)
R012 ?* Concentration in groundwater (pCi/L): Co-60 > not used * 0.000E+00 °* --- * W1{ 3)
R012 * Concentration in groundwater (pCi/L): Cs-137 * not used * 0.000E+00 * --- * Wl( 4)
R012 ? Concentration in groundwater (pCi/L): Eu-152 * not used * 0.000E+00 °* --- * W1( 5)
R012 * Concentration in groundwater (pCi/L): Eu-154 * not used * 0.000E+00 ? --- P Wl( 7)
R0O12 * Concentration in groundwater (pCi/L): Ni-63 * not used * 0.000E+00 ? --- * Wl( 9)
R012 * Concentration in groundwater (pCi/L}: Pu-239 * not used > 0.000E+00 * --- ? W1(12)
R012 ? Concentration in groundwater (pCi/L): Pu-240 ° not used * 0.000E+00 * - * W1(13)
R012 * Concentration in groundwater (pCi/L): Sr-9%0 > not used * 0.000E+00 °* --- * W1(15)
3 3 3 3 3
R013 * Cover depth {m) ? 4.600E+00 * 0.000E+00 *® --- * COVERO
RO13 ? Density of cover material (g/cm**3) > not used * 1.500E+00 ?* --- > DENSCV
R013 * Cover depth erosion rate (m/yr) > 1.000E-03 *» 1.000E-03 * --- r vev
RO13 * Density of contaminated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 °® --- 3 DENSCZ
R0O13 * Contaminated zone erosion rate {(m/yr) » 1.000E-03 * 1.000E-03 ? --- » VCZ
RO13 * Contaminated zone total porosity 3 4.000E-01 ® 4.000E-01 °® --- * TPCZ
RO13 * Contaminated zone field capacity * 1.500E-01 * 2.000E-01 ? --- * FCCz
RO13 * Contaminated zone hydraulic conductivity (m/yr) * 2.500E+02 * 1.000E+01 ? --- 3 HCCz
R013 * Contaminated zone b parameter > 4.050E+00 * 5.300E+00 °? --- > BCZ
R0O13 * Average annual wind speed (m/sec} * 3.400E+00 * 2.000E+00 ? --- > WIND
RO13 * Humidity in air (g/m**3) > not used > 8.000E+00 ? - » HUMID
R013 * Evapotranspiration coefficient * 9.100E-01 * 5.000E-01 * - * EVAPTR
RO13 * Precipitation (m/yr) > 1.600E-01 * 1.000E+00 ? --- * PRECIP
RO13 * Irrigation {(m/yr) * 7.600E-01 ® 2.000E-01 * --- » RI
R013 ? Irrigation mode > overhead * overhead @ .- * IDITCH
R013 * Runoff coefficient * 2.000E-01 * 2.000E-01 * --- 3 RUNOFF

D-38
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Site-Specific Parameter Summary {continued)
o} 3 3 User > 3 Used by RESRAD * Parameter
Default > (If different from user i

R016 * Distribution coefficients for Eu-154 3

2 2 1

ROl6 * Contaminated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 * --- * DCNUCC( 7)
ROl6 2 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 *-1.000E+00 * --- 3 DCNUCU( 7,1)
RO1l6 ? Saturated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 * - > DCNUCS( 7)
RO16 *? Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 6.240E-05 > ALEACH{ 7)
ROl6 * Solubility constant 3 0.000E+00 * 0.000E+00 °* not used * SOLUBK{ 7)

3 b ] 3 a 3
RO16 * Distribution coefficients for Ni-63 s : ) s )
RO16 ? Contaminated zone {cm**3/g) > 3.000E+01 * 1.000E+03 ? --- > DCNUCC( 9)
RO16 ° Unsaturated zone 1 {cm**3/g) > 3.000E+01 * 1.000E+03 ? --- * DCNUCU( 9,1)
RO16 ? Saturated zone {(cm**3/g) * 3.000E+01 * 1.000E+03 * --- > DCNUCS({ 9)
RO16 ? Leach rate (/yr) 3> 0.000E+00 * 0.000E+00 * 4.146E-04 > ALEACH{ 9)
RO16 * Solubility constant 3 0.000E+00 * 0.000E+00 * not used > SOLUBK({ 9}

3 3 3 3 3
RO16 * Distribution coefficients for Pu-239 : * H 3
RO16 ? Contaminated zone (cm**3/g) * 2.000E+02 * 2.000E+03 3 --- * DCNUCC(12)
RO16 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 * 2.000E+03 * --- > DCNUCU(12,1)
ROl6 2 Saturated zone (cm**3/g) * 2.000E+02 * 2.000E+03 * --- } DMING(12)
ROl6 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 6.240E-05 * A 'H(12)
RO16 ? Solubility constant > 0.000E+00 * 0.000E+00 * not used * SOLUBK({12)

3 3 b 3 3
R0O16 * Di wution coefficients for Pu-240 3 ) >
RO16 * wunvaminated zone *3/9g) 2.000E+02 * 2.000E+03 ? --- 3> DCNUCC{13)
ROl6 * Unsaturated zone 1 (cm**3/g) ¥ 2.000E+02 * 2.000E+03 ° --- > DCNUCU{13,1)
RO1l6 * Saturated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 ? --- > DCNUCS{13)
RO16 * Leach rate (/yr) > 0.000E+00 ?* 0.000E+00 ° 6.240E-05 * ALEACH (13)
RO16 *  Solubility constant 2 0.000E+00 * 0.000E+00 ? not used * SOLUBK(13)

3 3 3 3 3
R016 * Distribution coefficients for Sr-90 2 » ’ i
ROl6 * Contaminated zone (cm**3/g) ! 2.500E+01 * 3.000E+01 ° --- * DCNUCC(15)
RO16 ° Unsaturated zone 1 (cm**3/g) * 2.500E+01 > 3.000E+01 ? - 3 DCNUCU(15,1)
RO16 Saturated zone (cm**3/g) * 2.500E+01 * 3.000E+01 °? * --- > DCNUCS(15)
RO16 * Leach rate (/yr) > 0.000E+00 > 0.000E+00 ° 4.971E-04 * ALEACH(15)
RO16 * Solubility constant 3 0.000E+00 > 0.000E+00 °* not used * SOLUBK(15)

3 3 3 3 3
RO16 * Distribution coefficients for daughter Ac-227 4 2 ' 3
RO16 * Contaminated zone (cm**3/g) > 2.000E+01 * 2.000E+01 * --- * DCNUCC( 1)
RO16 * Unsaturated zone 1 (cm**3/g} > 2.000E+01 * 2.000E+01 ?* - * DCNUCU( 1,1)
RO16 3 Saturated zone (cm**3/g) 3 2.000E+01 * 2.000E+01 * --- * DCNUCS( 1)
RO1l6 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 6.206E-04 * ALEACH{ 1)
ROl6 Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK({( 1)

3 3 3 3 3
RO16 * Distribution coefficients for daughter Gd-152 > ? 3 ’
RO16 * Contaminated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 °* 8.249E+02 * DCNUCC( 8)
ROl6 * Unsaturated zone 1 {(cm**3/g) 3-1.000E+00 *-1.000E+00 * 8.249E+02 * DCNUCU({ 8,1)
RO1l6 * Saturated zone {cm**3/g) 3-1.000E+00 *-1.000E+00 * 8.249E+02 * DCNUCS( 8)
RO16 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ? 1.514E-05 * ALEACH( 8)
RO16 ? Solubility constant 3 0.000E+00 * 0.000E+00 *® not used * SOLUBK( 8)
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Site-Specific

Parameter

Distribution coefficients for daughter U-235

RO16 ?

RO16 * Contaminated zone (cm**3/g)
RO16 ? Unsaturated zone 1 (cm**3/g)
RO16 * Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter U-236

ROl6 Contaminated zone (cm**3/g)
ROl6 Unsaturated zone 1 {cm**3/g)
RO16 * Saturated zone (cm**3/g)
RO1l6 ? Leach rate (/yr)
RO16 2 Solubility constant

>
RO17 * Inhalation rate (m**3/yr)
RO17 * Mass loading for inhalation (g/m**3)
RO17 * Exposure duration
RO17 ? Shielding factor, inhalation
RO17 ? Shielding factor, external gamma
R017 * Fraction of time spent ind~~~e
RO17 * Fraction of time spent out >n site)
R0O17 ? Shape factor flag, externe
R017 * Radii of shape factor array iuscu if FS = -1):
RO17 ? Outer annular radius (m), ring 1:
RO17 ? Outer annular radius (m), ring 2:
RO17 Outer annular radius (m}, ring 3:
RO17 Outer annular radius {(m), ring 4:
RO17 Quter annular radius (m), ring 5:
RO17 Quter annular radius (m), ring 6:
RO17 Outer annular radius (m), ring 7:
RO17 Outer annular radius (m), ring 8:
RO17 Outer annular radius (m)}, ring 9:
RO17 Outer annular radius (m), ring 10:
RO17 Outer annular radius (m)}, ring 11:
RO17 Outer annular radius (m), ring 12:

Fractions of annular areas within AREA:

x

o

=

-
s

RO17 Ring 1
RO17 Ring 2
RO17 Ring 3
RO17 Ring 4
RO17 Ring S
RO17 Ring 6
RO17 Ring 7
RO17 Ring 8
RO17 Ring 9
RO17 Ring 10
RO17 2 Ring 11
RO17 * Ring 12

Parameter Summary
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not
not
not
not
not

not
not
not
not
not
not
not
not
not
not
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not
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used
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.000E+01
.000E+01
.000E+01
-000E+00
.000E+00

000E+01
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.000E+00
.000E+0Q0

.400E+03
.000E-04
.000E+01
-000E-01
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.5 01
.0 00
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.000E+00
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.000E+00
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ALEACH (20)
SOLUBK {20)
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MLINH
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RAD_SHAPE (11)
RAD_SHAPE (12)
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FRACA ( 7)
FRACA( 8)
FRACA( 9)
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FRACA(11)
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) Rad
File : D48&49-2.RAD

Site-Specific Parameter Summary (contlnued)

0 3 2 User 3 Used by RESRAD > Parameter
Menu ? Parameter 3 Input 3 Default 2 (If dlfferent from user input) °* Name
Cl4 * Fraction of vegetation carbon from air > not used * 9.800E-01 ° --- * CAIR
Cl4 * C-14 evasion layer thickness in soil {m) > not used * 3.000E-01 ? --- > DMC
Cl4 * C-14 evasion flux rate from soil (1/sec) * not used * 7.000E-07 3 --- > EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) > not used * 1.000E-10 ° --- » REVSN
Cl4 * Fraction of grain in beef cattle feed * not used * B8.000E-01 3 --- * AVFG4
Cl4 * Fraction of grain in milk cow feed * not used ' 2.000E-01 3 --- 3> AVFGS

3 3 3 3 3
STOR *® Storage times of contaminated foodstuffs (days): ? ) 3 >
STOR ? Fruits, non-leafy vegetables, and grain 3 1.400E+01 * 1.400E+01 * - * STOR_T{(1)
STOR ? Leafy vegetables *» 1.000E+00 * 1.000E+00 * --- 3 STOR_T(2)
STOR * Milk > 1.000E+00 * 1.000E+00 ? --- * STOR_T(3)
STOR ?* Meat and poultry 3 2.000E+01 * 2.000E+01 * --- * STOR_T(4)
STOR * Fish 3 7.000E+00 * 7.000E+00 °* --- * STOR_T(S)
STOR * Crustacea and mollusks 3 7.000E+00 * 7.000E+00 * --- 3 STOR_T(6)
STOR * Well water 3 1.000E+00 3 1.000E+00 ? - 3 STOR T(7)
STOR * Surface water > 1.000E+00 * 1.000E+00 * .- 3 STOR_T(8)
STOR * Livestock fodder > 4.500E+01 * 4.500E+01 * --- 3 STOR_T(9)

3 3 3 3 3
R021 * Thickness of buildi foundation (m) > not used * 1.500E-01 ? --- 3> FLOOR
RO21 * Bulk density of building foundation (g/cm**3)} > not used > 2.400E+00 * - * DENSFL
R021 * Total porosity of the cover material 2 t . 4.000E-01 3 ---  Tooy
R021 * Total porosity of |4 g fourAdatinn * ot usea ? 1.000E-01 3 --- 3
R021 * Volumetric water content or cthe co terial * not used * S5.000E-02 * --- 3 PH20CV
R021 * Volumetric water content of the foundation > not used * 3.000E-02 ? --- *> PH20FL
R021 * Diffusion coefficient for radon gas {(m/sec): 2 3 2 2
RO21 °* in cover material > not used * 2.000E-06 3 --- > DIFCV
RO21 * in foundation material * not used * 3.000E-07 ? --- > DIFFL
RO21 3 in contaminated zone soil > not used * 2.000E-06 °* --- * DIFCZ
R021 * Radon vertical dimension of mixing (m) 3 not used ?* 2.000E+00 ? --- * HMIX
R021 * Average building air exchange rate (1/hr) * not used * 5.000E-01 °? --- * REXG
R021 * Height of the building (room) (m} > not used * 2.500E+00 °* --- > HRM
R021 * Building interior area factor * not used * 0.000E+00 * --— 3 FAI
R021 * Building depth below ground surface (m) * not used ’-1.000E+00 ? --- > DMFL
R021 * Emanating power of Rn-222 gas * not used * 2.500E-01 ? --- 3 EMANA(1)
R021 * Emanating power of Rn-220 gas * not used * 1.500E-01 °* --- 3 EMANA(2)

3 3 3 3 3
TITL * Number of graphical time points 2 32 } --- } --- * NPTS
TITL * Maximum number of integration points for dose 2 1 } --- } --- * LYMAX

) - >

TITL ? Maximum number of integration points for risk 3 ---

KYMAX
iiiiiiiiiiiﬁiiiiiiiiiiiiiﬁiIiiiiiﬁiiiiﬁﬁiiiiiiiIiiiIiiiﬁiiiiiiliiﬁﬁiiiiiIiiiiiiﬁIiiiiiiiiiiilﬁiﬁiIiiiiliiﬁiﬁiﬁﬁii
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) Rad
File : D48&49-2.RAD
Contaminated Zone Dimensions Initial Soil Concentrations,'pCi/
Area: 15504.00 square meters Am-241 4.640E-01
Thickness: 4.00 meters Co-60 5.290E+00
Cover Depth: 4.60 meters Cs-137 2.820E+01
Eu-152 3.420E+01
Eu-154 4.250E+00
Ni-63 1.060E+03 -
Pu-239 3.620E-01
Pu-240 8.700E-02
Sr-90 6.070E-01
0 -
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 4 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
t (years): 0.000E+00 1.000E+00 7.700E+00 1.000E+01 1.800E+01 4.200E+01 1.380E+02 3.000E+02 1.000E+03
TDOSE(t): O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 1.664E-06 1.046E-05
M(t): O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 4.161E-07 2.615E-06
OMaximum TDOSE(t): 1.046E-05 mrem/yr at t = 1.000E+03 rs
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) Rad
File : D48&49-2.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

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
”éééééﬁﬁ AAARAAAAR AAAAAA AAAAAAAAA AAAAAR AAAAAAAAR AAAAAA ARAAAAAAA AAAAAA AAAAARARA AAAAAA AAAARAAAA AARAAA
Am-241 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Co-60 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
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 O0.00OE+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Eu-154 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.00Q0E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 O0.000E+00 0.0000 O©.000OE+00 0.0000 0.00CE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00CE+00 0.0000 O©0.000E+00 0.0000C 0.00 00 0.0000 O0.000CE+00 0.0000
Sr-90 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000OE+00C 0.0000 O0.0COE+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000
?i%g%gii fifffifff fiffff fTfTIfEfE fiffff fETIIfEfI fEIffT fEEfIffff fifEff fTEfEfIfE fEiiff fTfETEIEEE ffffisf
I

Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000
0.0000

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
o] Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Pathways*
Radio- ARAARRARARAAAAAAA
AAAARAARAAARARAA
Nuclide wmwrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
fract.

_ARAARAR AAAARAAAR AAAAAR AAAAARARA AAARAA AAAAAAAAR AAARAR AAARARAAA AARRAA AARAAAAAA AAARAA AAARAARAA AAAAAA
Am-241 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  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0. 0 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 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63  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
Pu-239 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
Pu-240 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
Sr-90  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
Oiggggii fiffffe8s ffffff fffffffff fiffff fffffffff fPffff fEfffffff fPffRf fPTEEERT PITIET fTEEEERRT ff911f
iiizii 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

0.0000
0*Sum of all water independent and dependent pathways.
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) Rad
File : D48&49-2.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+01 years
0 Water Independent Path ; (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat

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

Am-241 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  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.  +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 0.000E+00 0.0000
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 0.000E+00 0.0000
Ni-63  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
Pu-239 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
Pu-240 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
Sr-90 0.000E+00 0.0000 0.00 00 0.0000 0.00 00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 ©0.000E+00 0.0000

Oig%ggii fiffiffff $EETIT ffffffrfr IfIfff fEfTfI€IT ITTTET ffEfEfEfR ffffff PITTETEER PTIEY fTTEEEEER fEIIfSf

iéiiii 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

0.0000

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+0l1 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Pathways*

Radio-

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

................. ASRAAA AARAAAARA AAAARA AAAAARAAA AAAAAA AAARAAAAA ARAAAAR AAAAARAAA AARAAA AAAAAAAAA AAAAAA
. AAAAAAR AAAAARAAR ARARAR ARAARA  AARRRARAR ARAARA  AAARARAAR RARAAA ARAAAR

Am-241 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  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+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 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63  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
Pu-239 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
Pu-240 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
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.0602+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.00006 0.000E+00 0.0000
oiggggii f1171187% fPE8ff fIIEEEETE PEEffE PEEPSTEEE fRTEEE ffPffIERE fREfff fIfEfEREL PPIEfF PITEEEREI IT11if
iii:ii 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

0.0000
0*Sum of all water independent and dependent pathways.
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Summary 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) R
File D48&49-2.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 1.800E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk )
Radio- AAAAAAARAARAAARAR AAAAAARAAARAAAAAA AAAAARRARAAAAAAAR AAAAAAAAAARAAAAA AAAAAARAAAAAARAA AAJ \AAAAAAAARA
ARAAAAAAAARARRAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract. mrem/yr fract.
fract
AAARAAA AAAARAARA AAARARA AARAARAKAA ARAARA AAAARAAAR AAAAAA AAAAAAAAA AAAAAA AAAARAAAAA AAAAAA AAAAAAAAA ARRAAA
......
Am-241 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 O0.000E+00 0.0000
0.0000
Co-60 0.000E+ 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O E+00 0.0000 O 0E+00 0.0000 0.000E+00 0.0000
0.0000
Cs-137 0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 O0.0COE+00 0.0000 O0.0QOE+00 0.0000 O0.000E+00 0.0000
0.0000
Eu-152 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
0.0000
Eu-154 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00Q0E+00 0.0000 O0.0O0OCE+00 0.0000 O.00OE+00 0.0000 O©0.00CE+00 0.0000
0.0000
Ni-63 0.0 00 0.0000 0.000E+ 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E 0.0000
0.0000
Pu-239 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
0.0000
Pu-240 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
0.0000
Sr-90 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 O0.0COE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
0.0000
f1ffi%f fiffffiff fiffff fffffiffff ffffff ffffiffif fffiff PfEfTEfET ffTEIT IITRTEIER TEITEEET  fEITETIfL fTIEIL
11111t
Total 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
0.0000
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 = 1.800E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Pathways*
Radio- AAAAAAAAAAAAAAAA AARARAARAARAAARAA AARAAAAAAAAAAAAR AAAAAAAAAARAAAAAA AAAAAAAARAAAAAAA AAAAAARARAAAAAAAA
ARAARAAAARAAARAA
Nuclide wrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
fract
AARRAAA AAAAAAAARA AAAAAA AAAAAAAAA AAAARA AAAAARAAA AAAAAA AAAAAAARAA AARAAAA AARAAAAAA AAAAAA AAAAAAAAA AAAAAA
AR}
Am-241 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
0.0000
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.0000
Cs-137 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
0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.0000
Ni-63 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 O0.000E+00 0.0000
0.0000
Pu-239 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
0.0000
Pu-240 0.000E+00 0.0000 O0.000E+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
Sr-90 0.000E+00 0.0000 O0.000E+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
T1fif1f fffff1§i%% f1ffff IITfIfTif fifffi ffffffiff fffiff fiffEffff fffEff fiffIfIiL fiffti fEITIITTEI TTIfLR
11111t
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
0.0000
0*Sum of all water independent and dependent pathways.

D-51

Soil

mrem/yr
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
1f11fffit

0.000E+00

All

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
IS5 58531

0.000E+00
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) Rad
File : D48&49-2.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 = 4.200E+01 years
[¢] Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr .
Am-241 0.000E+00 0.0000 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 O0.000E+00
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00
Cs-137 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
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00
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 0.000E+00 0.0000 0.000E+00
Ni-é3 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 O0.000E+00
Pu-239 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 O0.000E+00 0.0000 0.000E+00
Pu-240 0.000E+00 0.0 0.000E+00 0.0000 0.000E 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000 0.000E+00
Sr-90 0.000E+00 0.0000 O0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00
?%%g%%ii fifff119f fifiir fiiifffif ffifff fIfTRERfY fEiEEE ffffffffT ffffft ffifffiff fIfifT fRTEfEiEYT ffffff frifffiff
I

Total 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 O0.000E+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 = 4.200E+0l1 years
0 Water Dependent Pathways
[¢] Water Fish Radon Plant Meat Milk All
Pathways*
AAAAAAAARAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

Am-241 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
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 0.000E+00
Cs-137 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
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
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 0.000E+00 0.0000 0.000E+00
Ni-63  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
Pu-239 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
Pu-240 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
Sr-90  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

Oiggggii TEfEEE18F fEfR8F fPEffffff fEffff PPTERfRff fEffff PITEIFE1F PIEE1% STPIT88%7 fE988T IfETES11F PEf1T1f STTPE111T
iiiiii 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*Sum of all water independent and dependent pathways.
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) Rad
File : D48&49-2.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+02 years

0 Water Independent Pathways {Inhalation excludes radon)

0 Ground Inhalation Radon Plant Milk Soil
Radio- AAAAARABARARARAA AAAAAAAAAAAAARAR AAAAAAAAAAAAAAAA AAAARAAARAAAAAAR ARAAARAARAAARAAL AAABAAAARAARAAAR

........... AAAARAARRARAAAAR  AARAAAARAAARARAR  AAAARAAAAARARAAA  ARRRAAARAAAARAAR ARAAARAARAAAAAAR

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

Am-241 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
Co-60 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 O0.000E+00 0.0000 0.000E+00
Cs-137 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 O0.000E+00 0.0000 0.000E+00
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 O0.0CQE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Eu-154 0.000E+00 0.0000 0.00QE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Ni-63 0.000E+00 0.0000 O0.CO00E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00

Pu-239 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00C 0.0000 O0.000E+00 0.0000 O0.000CE+00 0.0000 0.000E+00

Pu-240 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00
0.0000 .

Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E 0.0000 0.000E+00
0.0000

fEff8ff fEEE€189% 1fff8f SIfffffff FET19% fD1ffffff fRE18f PIfff1f%f 111 SEfEfffff fE1%8f IETETT7f% fEffff ffffesffss
fEfess .

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

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All
A AAARAAAAAAARAAR
Nuclide wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

AARAAAA AAARAAAAA ARAAAA AAAAAAAAA AAAAAA AAAAAAAAA AARAAA AAAAAAAAA AAAAAA AAAARAAAA AAAAAA AAAAARAAA ARAAAA AAAAAARAA
‘Am-241 5.642E-09 0.0034 3.434E-11 0.0000 0.000E+00 0.0000 6.225E-10 0.0004 3.766E-11 0.0000 1.927E-10 0.0001 6.529E-09
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 0.000E+00
Cs-137 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
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
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 O0.000E+00 0.0000 0.000E+00
Ni-63  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
Pu-239 1.734E-07 0.1042 1.060E-09 0.0006 0.000E+00 0.0000 1.915E-08 0.0115 1.174E-09 0. 7 5.933E-09 0.0036 2.007E-07
Pu-240 1.259E-06 0.7564 7.655E-09 0.0046 0.000E+00 0.0000 1.390E-07 0.0835 8.445E-09 0.0051 4.312E-08 0.0259 1.457E-06
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
frefeef TEEEf19f £RE88 fEEffffff TE06f PEEEf18f TRffff fEEfPffff TETTEf feffffff £888ft SERTRfRff f181ff tffffisss
iiizii 1.438E-06 0.8639 8.750E-09 0.0053 0.000E+00 0.0000 1.588E-07 0.0954 9.657E-09 0.0058 4.925E-08 0.0296 1.664E-06

1.0000
0*Sum of all water independent and dependent pathways.
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1RESRAD,
Summary
File

OParent

‘0Cs-137
OEu-152
0Eu-152

Eu-152
Eu-152
OEu-154
ONi-63
0Pu-239
Pu-239
Pu-239
Pu-239
Pu-239
0Pu-240
Pu-240
Pu-240
Pu-240
Pu-240
Pu-240
0Sr-90
Iftfift

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter:

The DSR

CVP-2000-00003
Rev. 0

Version 5.91 T« Limit = 0.5 year 08/31/2000 07:22 Page 24
100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #2) Rad
D48&49-2 .RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Product Branch DSR(j,t) (mrem/yr) / (pCi/g)
(3) Fraction* t= 0.000E+00 1.000E+00 7.700E+00 1.000E+01 1.800E+0l1 4.200E+01 1.380E+02 3.000E+02

Am-241 1.000E+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
Np-237 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-233 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0Q00E+00 0.000E+00 1.407E-08
Th-229 1.000E+00 0.000E+00 0.000E+00 0.Q00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.416E-12
aDSR (3) 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.407E-08
Co-60 1.000E+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
Cs-137 1.000E+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
Eu-152 7.208E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Eu-152 2.792E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Gd-152 2.792E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00
aDSR (3j) 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Eu-154 1.000E+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
Ni-63 1.000E+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
Pu-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-235 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.538E-07
Pa-231 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.663E-10
Ac-227 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.633E-10
a4DSR(j) 0.000E+00 0.000E+00 0.000E+00 0.000E+Q0 0.000E+00 0.000E+00 0.000E+00 5.545E-07
Pu- 1.000E~Nn 0.000E+00 0.007°7-00 M 0C 0 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-250 1.000E 0.0 00 0.00 00 0a 0 0.000E+00 0.000F-~" 0.000E+00 0.000E‘-~" 1.675E-05
Th-232 1.00°%7+00 0.0uuc+00 0.000E+00 v.00um~v0 0.000E+00 0.00OE 0.000E+00 0.000E 1.561E-15
Ra-228 1.00 00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+uvuv 0.000E+00 0.000E+00 1.038E-15
Th-228 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.316E-16
aADSR (3) 0.000E+00 0.000E+00 0.00C0OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.675E-05
Sr-90 1.000E+00 ~ ~00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
fi1fiff ffiffiftt fI138% fPff189%% TEEETE91% TETTEET1F7 DEPRf89%Ff TIPRET88F TPEE1188T TEITE111S

includes contributions from associated (half-1life 6 0.5 yr) daughters.
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1

0
1

0
0
1
8
1
0
0
(]
0
0
0
0.
0
0
3
7
2
3
0
9
2
3
8
9

.000E+03
.000E+0Q0
.000E+00
.870E-06
.815E-09
.879E-06
.000E+00
.000E+00
.000E+0Q0
-000E+00
.000E+00
.000E+00
000E+00
-000E+00
.000E+00
.286E-06
.121E-08
.271E-07
.584E-06
-000E+00
.531E-05
-940E-13
.211E-13
.676E-14
.531E-05
.000E+00
11111ttt

CUMBRF (j) = BRF(1)*BRF(2)*

BRF(3) .






1RESRAD,
Summary

File

ONuclide

0Sr-90

If1111f f1f111f

Version 5.

91

D48&49-2 .RAD

Parent BRF (i)
(i)
AAARAAA AAAARARAA
Am-241 1.000E+00
Am-241 1.000E+00
Am-241 1.000E+00
Am-241 1.000E+00
Co-60 1.000E+00
Cs-137 1.000E+00
Eu-152 7.208E-01
Eu-152 2.792E-01
ADOSE (§) :
Eu-152 2.792E-01
Eu-154 1.000E+00
Ni-63 1.000E+00
Pu-239 1.000E+00
Pu-239 1.000E+00
Pu-239 1.000E+00
Pu-239 1.000E+00
Pu-240 1.000E+00
Pu-240 1.000E+00
Pu-240 1.000E+00
Pu-240 1.000E+00
Pu-240 1.000E+00
Sr-90 1.000E+00C
fiffiifes

000000000000 O0OO0OOO0O0OO0OO0

T« Limit = 0.5 year
100-D-48:1 &49:1 North Pipelines

- DZ-I1

08/31/2000
(RUN #2)} Rad
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Individual Nuclide Dose Summed Over All Pathways
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BRF (i)} is the branch fraction of the parent nuclide.
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Am-241
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0U-233
0Th-229
0Co-60
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Individual Nuclide Soil Concentration
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #3) Nonrad
File : D48&49-3.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: Default.LIB

0 b > Current > * Parameter
Menu 3 Parameter 3 Value > Default °?
B-1 * Dose conversion factors for inhalation, mrem/pCi: ? 2 3
B-1 * Pb-210+D 3 2.320E-02 * 2.320E-02 * DCF2( 1)
B-1 * Ra-226+D 3 8.600E-03 * 8.600E-03 ?* DCF2( 2}
B-1 * Ra-228+D * 5.080E-03 * 5.080E-03 ?* DCF2{ 3)
B-1 ° Th-228+D * 3.450E-01 * 3.450E-01 * DCF2{ 4)
B-1 3 Th-230 * 3.260E-01 3 3.260E-01 * DCF2( 5)
B-1 * Th-232 * 1.640E+00 * 1.640E+00 * DCF2( 6)
B-1 * U-234 * 1.320E-01 * 1.320E-01 * DCF2( 7)
B-1 * U-236 » 1.250E-01 * 1.250E-01 * DCF2{ 8)
B-1 ? U-238+D > 1.180E-01 * 1.180E-01 * DCF2( 9)

3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: B 2 3
D-1 3 Pb-210+D > 7.270E-03 3 7.270E-03 * DCF3{ 1}
D-1 * Ra-226+D * 1.330E-03 * 1.330E-03 * DCF3( 2)
D-1 * Ra-228+D > 1.440E-03 * 1.440E-03 * DCF3( 3)
D-1 * Th-228+D > 8.080E-04 * 8.080E-04 * DCF3( 4)
D-1 * Th-230 * 5.480E-04 * 5.480E-04 * DCF3{ 5)
D-1 * Th-232 > 2.730E-03 3% 2.730E-03 * DCF3( 6)
D-1 * U-234 * 2.830E-04 * 2.830E-04 * DCF3( 7)
D-1 3 U-236 * 2.690E-04 * 2.690E-04 * D72 ( 8)
D-1 * U-238+D 3 2. -04 * 2.690E-04 * D {9

3 3 3 3
D-34 ? Food transfer factors: : 2 2
D-34 * Pb-210+D , plant/soil concentration ratio, dimensionless * 1.000E-02 * 1.000E-02 * RTF( 1,1)
D-34 ? Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 8.000E-04 * 8.000E-04 * RTF( 1,2)
D-34 * Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 3.000E-04 * 3.000E-04 * RTF( 1,3)
D_34 3 3 3 3
D-34 * Ra-226+D , plant/soil concentration ratio, dimensionless > 4.000E-02 * 4.000E-02 * RTF( 2,1)
D-34 * Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 1.000E-03 * 1.000E-03 * RTF( 2,2)
D-34 * Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-03 °> 1.000E-03 * RTF{ 2,3)
D-34 3 3 3 3
D-34 * Ra-228+D , plant/soil concentration ratio, dimensionless * 4.000E-02 °> 4.000E-02 * RTF( 3,1)
D-34 * Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/({pCi/d) » 1.000E-03 * 1.000E-03 * RTF( 3,2)
D-34 * Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-03 > 1.000E-03 * RTF( 3,3)
D_34 3 3 3 3
D-34 * Th-228+D , plant/soil concentration ratio, dimensionless > 1.000E-03 * 1.000E-03 * RTF( 4,1)
D-34 * Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-04 * 1.000E-04 * RTF( 4,2)
D-34 > Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 5.000E-06 * 5.000E-06 * RTF( 4,3)
D_34 a 3 3 3
D-34 * Th-230 , plant/soil concentration ratio, dimensionless * 1.000E-03 * 1.000E-03 * RTF{ 5,1}
D-34 * Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-04 ® 1.000E-04 * RTF{ 5,2}
D-34 * Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000E-06 *® 5.000E-06 * RTF( 5,3)
D_34 3 3 3 ]
D-34 * Th-232 , plant/soil concentration ratio, dimensionless > 1.000E-03 * 1.000E-03 * RTF{ &,1)
D-34 * Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 1.000E-04 ? 1.000E-04 * RTF( 6,2)
D-34 * Th-232 , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) > 5.000E-06 * 5.000E-06 * RTF( 6,3)
D_34 3 3 3 3
D-34 3 U-234 , plant/soil concentration ratio, dimensionless > 2.500E-03 ® 2.500E-03 ?* RTF( 7,1)
D-34 3 U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 ® 3.400E-04 * RTF( 7,2)
D-34 3 * 6.000E-04 * 6.000E-04 * RTF( 7,3)

U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-64
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100-D-48:1 &49:1 North Pipelines - DZ-I {(RUN #3) Nonrad

D48&49-3 .RAD

Site-Specifi
)

Parameter

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to aquifer flow {(m)
Basic radiation dose limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations ({yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g): U-236
Initial principal radionuclide (pCi/g): U-238
Concentration in groundwater (pCi/L) : U-236
Concent ion in groundwater (pCi/L}): U-238

Cover depth (m)

Density of er material {(g/cm*

Cover depth erosion rate (m/yr}

Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)
Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance (MB)
Well pumping rate (m*#*3/yr)
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I (RUN #3) Nonrad
File : D4B8&49-3.RAD
Site-Specific Parameter Summary {continued)

¢} 3 2 User 2 2 Used by RESRAD > Parameter
Menu °* Parameter 3 I * Dpefault * (If different from user input) 2 Name
R016 * Distribution coefficients for daughter Th-230 2 > 2 3
RO16 ? Contaminated zone (cm**3/g) * 2.000E ? 6.000E+04 * --- * DCNUCC{ 5)
RO16 * Unsaturated zone 1 (cm**3/g) 3 2.000E * 6.000E+04 °? --- 3 DCNUCU( 5,1)
RO1l6 * Saturated zone {(cm**3/g) * 2.000E 6.000E+04 * --- > DCNUCS( 5)
RO16 * Leach rate (/yr) 2 0.000E:*1 * 0.000E+00 ? 6.240E-05 > ALEACH( 5)
ROle * Solubility constant > 0.000E ) * 0.000E+00 * not used * SOLUBK( 5)

3 3 3 3 3
RO16 * Distribution coefficients for daughter Th-232 3 3 3 3
rN1g 3 Contaminated zone (cm**3/g) 3 2.000E+02 6.000E+04 * --- 3 DCNUCC( 6)

6 ? Unsaturated zone 1 {cm**3/g) 3 2.000E+02 6.000E+04 ? --- * DCNUCU( 6,1}
RU16 * Saturated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 °? --- * DCNUCS( &)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 6.240E-05 3 ALEACH( 6}
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 °* not used * SOLUBK( 6)

3 2 3 3 3
RO16 ? Distribution coefficients for daughter U-234 3 3 : 3
RO16 ? Contaminated zone (cm**3/g) 3 2.000E+00 ®» 5.000E+01 * --- * DCNUCC( 7)
RO16 ? Unsaturated zone 1 ( *3/g) * 2.000E+00 * 5.000E 2 --- * DCNUCU( 7,1)
RO16 ? Saturated zone (cm**s;g) 3 2.000E+00 ® 5.000E+vu. * --- 3 DCNUCS{ 7)
ROl6 * Leach rate ({(/yr) 3 0.000% 200 * 0.000E+00 *? 5.887E-03 * ALEACH( 7)
RO16 *  Solubility constant > 0.00 00 > 0.000E+00 °* not used 3 SOLUBK( 7)
a 3 3 3 3
RO17 ? Inhalation rate (m**3/yr) * not 3 8.400E+03 ? --- 2 LR
RO17 *® Mass loading for inhalation (g/m**3) > not * 1.000E-04 * --- LETIReST: |
R017 * Exposure duration * 3.0vuk+ul * 3.000E+01 * --- 3 ED
R017 * Shielding factor, inhalation * not used * 4.000E-01 * --- 3 SHF3
R017 * Shielding factor, external gamma > not used * 7.000E-01 * --- ? SHF1
R0O17 * Fraction of time spent indoors ? not used * 5.000E-01 * --= 3 FIND
R017 * Fraction of time spent outdoors (on site) * not used ?* 2.500E-01 *® --- * FOTD
R017 * Shape factor flag, external gamma > not used ?* 1.000E+00 * >0 shows circular AREA. 2 FS
R017 * Radii of shape factor array (used if FS = -1): 3 3 3 2
RO17 ? Outer annular radius (m), ring 1: > not us~* * 5.000E+01 °* --- * RAD_SHAPE( 1)
RO17 * Outer annular radius (m), ring 2 > not us 3 7.071E+01 °? = * RAD_SHAPE( 2)
RO17 ? Outer annular radius (m), ring 3 > not us > 0.000E+00 * --- > RAD_SHAPE( 3)
RO17 3 Outer annular radius (m), ring 4: 3 not us * 0.000E+00 * --- * RAD_SHAPE{( 4)
RO17 * Outer annular radius (m), ring 5 *> not us > 0.000E+00 * --- * RAD_SHAPE{ 5)
RO17 * Outer annular radius (m), ring 6 * not us * 0.000E+00 * --- > RAD_SHAPE( 6)
RO17 * Outer annular radius (m), ring 7 * not us * 0.000E+00 * --- * RAD_SHAPE{ 7)
RO17 > Outer annular radius (m), ring 8: * not us > 0.000E+00 * --- * RAD_SHAPE{ 8)
RO17 * Outer annular radius (m), ring 9: > not us > 0.000E+00 * --- > RAD_SHAPE{ 9)
RO17 ? Outer annular radius (m), ring 10: > not us > 0.000E+00 ° --- 3> RAD_SHAPE(10)
RO17 * Outer annular radius (m), ring 11: * not us * 0.000E+00 ° --- * RAD_SHAPE(11)
RO17 Outer annular radius (m}, ring 12: * not us > 0.000E+00 * --- ?* RAD_SHAPE(12)
3 3 3 3 3
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Summary : 100-D-48:1 &49:1 No Pipelines - DZ-I (RUN #3) Nonrad
File : D48&49-3.RAD

Site-Specific -ameter Summary (continued)

[} 3 * User 3 : Used by RESRAD 3  Parameter
Mepu > Parameter ) 3 * Default * (If different from user input) ? Name
D198 ! Translocation Factor for Non afy 3 not used * 1.000E-01 ? --- ? TIV(1)

9B * Translocation Factor for Leary * not used > 1.000E+00 °? --- ¥ TIV(2)
R19B * Translocation Factor for Fodder 3> not used * 1.000E+00 ° --- * TIV(3)
R19B * Dry Foliar Interception Fraction for Non-Leafy * not used * 2.500E-n1 3 --- 3> RDRY (1)
R19B ® Dry Foliar Interception Fraction for Leafy > not used ?* 2.S500E 3 --- ? RDRY(2)
R19B * Dry Foliar Interception Fraction for Fodder > not used ? 2.500E-ui ? --- * RDRY({3)
R19B * Wet Foliar Interception Fraction for Non-Leafy * not used * 2.S00E-01 ? --- * RWET(1)
R19B * Wet Foliar Interception Fraction for Leafy > not used * 2.500E-01 ? --- 3> RWET(2)
R19B * Wet Foliar Interception Fraction for Fodder 3 not us=? 1 2.500E-01 ? --- > RWET (3)
R19B ? Weathering Removal Constant for Vegetation > not us 3 2.000E+01 ? --- ? WLAM
3 3 3 3 3
Cl4 * C-12 concentration in water (g/cm*#*3) > not used * 2.000E-05 ? --- 3 C1l2WTR
Cl4 * C-12 concentration in contaminated soil {(g/g} 3 not used * 3.000E-02 ? --- * C1z2cz
Cl4 * Fraction of vegetation cart from soil * not u 3 2.000E-02 ? --- 3 CSOIL
Cl4 * Fraction of vegetation carbuu from air > not usea ? 9.800E-01 ? - * CAIR
Cl4 1 C-14 evasion layer thickness in soil (m) > not used ?* 3.000E-01 °® --- * DMC
Cl4 ?* C-14 evasion flux rate from soil (1/sec) > not us~* 1 7.000E-07 ? --- * EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) 3 not us * 1.000E-10 ? --- * REVSN
Cl4 * Fraction of grain in beef cattle feed > not usea * 8.000E-01 ° --- * AVFG4
Cl4 * Fraction of grain in milk cow feed > not used * 2.000E-01 * --- * AVFGS
3 3 3 3 3
S1 ' Storage times of contaminated foodstuffs (days): 3 3 } ’
STux ? Fruits, non-leafy vegetables, and grain > 1.400E+01 * 1.400E+01 ?* --- ? STOR_T(1)
STOR * Leafy vegetables > 1.000E+00 * 1.000E+00 ? --- ?» STOR_T(2)
STOR * Milk > 1.000E+"n 3 1.000E+00 °* - 3} STOR_T(3)
STOR * Meat and poultry * 2.000E * 2.000E+01 ? --- » STOR_T(4)
STOR * Fish 3 7.000E+vu ?* 7.000E+00 * --- * STOR_T(5S)
STOR * Crustacea and mollusks > 7.000E+NN 3 7.000E+00 ? - > STOR_T(6)
STOR * Well water 3 1.000E * 1.000E+00 ? --- 3 STOR_T(7)
STOR * Surface water * 1.000E * 1.000E+00 ? --- > STOR_T(8)
STOR ? Livestock fodder > 4.500E > 4.500E+01 * - > STOR_T(9)
3 3 3 3 3
R021 * Thickness of building foundation {m) > not us ? 1.500E-01 * --- * FLOOR
R021 * Bulk density of building foundation (g/cm**3) ®> not us * 2.400E+00 * --- * DENSFL
R021 * Total porosity of the cover material * not us * 4.000E-01 * --- * TPCV
R021 * Total porosity of the building foundation ’ not us * 1.000E-01 * --- * TPFL
R0O21 * Volumetric water content of the cover material * not us * 5.000E-02 °? --- * PH20CV
R021 * Volumetric water content of the foundation > not us * 3.000E-02 ? --- * PH20FL
R021 * Diffusion coefficient for radon gas {(m/sec): 3 ’ 3 2
RO21 °* in cover material ? not w 3 2.000E-06 * --- * DIFCV
RO21 * in foundation material 27 not w * 3.000E-07 * --- 3 DIFFL
RO21 * in contaminated zone soil ?* not w 3 2.000E-06 ? --- * DIFCZ
R021 * Radon vertical dimension of mixing (m) > not w > 2.000E+00 ? --- * HMIX
R021 * Average building air exchange rate (1/hr) > not w > 5.000E-01 °? --- > REXG *
R0O21 * Height of the building (room) (m) > not u > 2.500E+00 * --- ® HRM
R021 * Building interior area factor ' not w * 0.000E+00 * --- ® FAI
R021 * Building depth below ground surface (m) > not w >-1.000E+00 * --- »> DMFL
R0O21 * Emanating power of Rn-222 gas > not u 3 2.500E-01 ? --- > EMANA(1)
R021 ?* Emanating power of Rn-220 gas > not u » 1.500E-01 ? --- > EMANA(2).
2 3 3 3 3
TITL * Number of graphical time points i 32 » --- ’ .- > NPTS
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Summary : 17" D-48:1 &49:1 North Pipelines - DZ-I (RUN #3) Nonrad
File : D 49-3 .RAD
Site-Specific Parameter Summary (continued)
0 3 2 User 3 2 Used by RESRAD > Parameter
Menu * Parameter 3 Input 3 Default * (If dlfferent from user input) ? Name
TITL * Maximum num of int tion points rfor dose 3 1 3 --- 3 --- LD Rdeaid 4
TITL > Maximum number of integration points for risk 2 5 2 --- 2 --- >k X
Tffifi 1338939538088 85598 41

1 -- external gamma ? suppressed
2 -- inhalation (w/o radon)? suppressed
3 -- plant ingestion : surnressed
4 -- in 3 su essed
§ -- m11x ingescion > S1.... essed
6 -- 2 s egsed
7 - 3 ive

8 -- 3 suppressed
9 -- raaon » suppressed
Fi~d peak pathway doses 3 suppressed

}358054558505 8808305583 88530850583 4098880883 5!
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-I {(RUN #3) Nonrad
File : D48&49-3.RAD
Contaminated Zone Dimensions Initial Soil Concen*—-*:ions, pCi/g
Area: 15504.00 sgquare meters U-236 1 5E+03
Thickness: 4.00 meters u-238 8.015E-01
Cover Depth: 4.60 meters
0

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 4 mrem/yr
i of Basi imit R

t (years): O0.000E+00 1.000E+00 7.700E+00 1.000E+01 1.800E+01 4.200E+01 1.380E+02 3.000E+02 1.000E+03

TDOSE(t): 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 1.245E-03 7.499E-03

M(t): O0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 3.112E-04 1.875E-03
OMaximum TDOSE(t): 7.499E-03 mrem/yr at t = 1.000E+03 years
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File D48&49-3 .RAD

T« L =
100-D-48:1 &49:1 Nortn Pipelines - DZ-I

0.5 year

11/02/2000
(RUN #3) Nonrad

Total Dose Contributions TDOSE({i,p,t}
As mrem/yr and F

0 Ground

Inhalation

Radon

12:12

Page

for TrnAdiwidngl Radionuclides
of T
Water Indepenucu. rachways

At t

12

CVP-2000-00003

Rev. 0

1.000E+00 years

vinnatation excludes radon)

(i) and

Pathways (p)

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
frriiffsf fiifisf

0.000E+00 0.0000

mrem/yr fract.

AAAAAAAAAR AAAAAA AA AAAA

0.000E+00 0.0000
0.000E+00 0.0000
fi1f1111f f1f11f

0.000E+00 0.0000

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

Nuclide mrem/yr fract.
fract.

AAAAARAR AARAAAAAR AAARAA
ARARAR

U-236 0.000E+00 0.0000
0.0000

U-238 0.000E+00 0.0000
0.0000

f7fff8f fI1f8789% 11ffif
1111t

Total 0.000E+00 0.0000
0.0000

0

0

0 Water

Nuclide mrem/yr fract
fract

SSAARAR AAAAR AARA ARARAA
...... ARRAAR
U-236 0.000E+00 0.0000
0.0000

U-238 0.000E+00 0.0000
0.0000

TI11187 TEEFTET1T If1f18
1ffi1t

Total 0.000E+00 0.0000
0.0000

fract.

mrem/yr

0.000E+00 0.0000
0.000E+00 0.0000
TIIfff85% 1111%¢

0.000E+00 0.0000

Water Depe

Radon

em/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
fIff1899% f111¢%

0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

for

mrem/yr
0.000E+00
0.000E+00
it f1if

0.000E+00

fract.
0.0000
0.0000
111811

0.0000

nt Pathways

Plant

RARAARARALR
m /yr fract
""""" AARAAA
0.000E+00 0.0000
0. E+00 0.0000
it 1111 f1f1f11
0.000E+00 0.0000

D-74

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000
fEEEf188% 118857

0.000E+00 0.0000

idividual Radionuclides (i) and

1.000E+00 years
Meat
ARAARAARRAAAARAR
mrem/yr fract.
0.00CE+00 0.0000
0.000E+00 0.0000
fEEfE588% fE181%

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
TEII5995% 119918

0.000E+00 0.0000

Pathways (p)

mrem/yr fract.
0.000E+00 0.0000
0.000E+00 0.0000
fffffiies if1ffis

0.000E+00 0.0000

Soil

mrem/yr

0.000E+00
0.000E+00
IS8 888081

0.000E+00

mrem/yr

AARARRAAA
0.000E+00
0.000E+00
j32R 855531

0.000E+00
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Summary : 100-D-48:1 &49:1 North Pipelines - D2-1 (RUN #3) No
File : D4A8&49-3.RAD

Total Dose Contributions TDOSE(i,p,t) for Tndividual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of T 1l Dose At t = 1.000E+01 years

0 Water Independent Pathways {(Inhalation excludes radon}

0 Ground Inhalation ~adon P Soil
Radio. ARRARAARAAAARAAA AAAAAAAAAAAAAAAG frse  mmmssssss  mmsssss P

......... AAAARAAAARAAAAAR  AAAAAAARARAARARA  ARAA  AAAARAAAA  AAAARAI AARA

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

............ RAAA AARAAA AARAARAAA AAARAA AARAAARAR AAARAAR AR ARAR AARARA AAAAAARAAA AAAAAA AAAAAAAAA ARARRA AARAAAAAA

U-236 0.000E+00 0.0000 O0.O000E+00 0.0000 O0.000E+00 0.0000 O. 'E+00 0.0000 0.00 0.0000 O0.000E+00 0.0000 0.000E+00

U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
0.0000

T11111% f1199889% 19988 TPEIfE98% IPf88f fET1881%7 fE9%1f TITETT187 fIT11T EIITIT88T TEEf1f SPETE118f fE1811 TIfffffis
11111t

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

0

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

As mrem/yr and Fraction of Toiudl Dose At t = 1.000E+01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All
Pathways*
Radio- AAARAARAARARAAAR AARRARAARAARAAAAA
AARAAAAAAAAARAAR
Nuclide wmrem/yr fract. mrem/yr fract. mrem/yr fract. m /yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
fract

U-236 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O©0.000E+00

U-238 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 ©.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
?iggggfi frfffffff fiffff fPfffffff ffffff PIETITEEL EREFIE  ff f1ff f1ffff ffffffEff fEfTIf PEEPEfIIR fEEffE ffTEfREYS
Iigzii 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000CE+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
g;ggﬁoof all water independent and dependent pathways.

D-
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Summary 100-D-48:1 &49:1 North Pipelines -
File : D48&49-3.RAD
Total Dose Contributi
As mrem/
0 Water
0 Ground Inhalation

fract.

mrem/yr

U-236 0.000E+00 0.0000 O0.000E+00 0.000CO
0.0000
U-238 0.000E+00 0.0000 O0.000E+00 0.0000
0.0000
f1fffff fE7Eff8%% fIffff fffffffff fifiif
111111
Total 0.000E+00 0.0000 0.000E+00 0.0000
0.0000
0
Total Dose Contributi
As mrem/
0
0 Water Fish
Pathways*

Radio-

Nuclide

fract. 4 /yr fr

mrem/yr

U-236  0.000E+00 0.0000 0.000E+00 0.00
0.0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000
0.0000
TIEEf1f fETEEE75FT PIEEFF MITEERIf1 11115
11t
Total  0.000E+00 0.0000 0.000E+00 0.0000
0.0000

0*Sum of all water independent and dependent

CVP-2000-00003
Rev. 0

11/02/2000 12:12 Page 16
DZ-I (RUN #3) Nonrad

ons TDOSE(i,p,t) for Tmdividual Radionuclides (i) and Pathways (p)
yr and Fraction of T 1l Dose At t = 4.200E+01 years

Independent Pathways (Inhalation excludes radon}

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

mrem/yr

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 O0.000CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

ffifrfffs f1ffff fEfffEffR PEEEfR fERTRfEER PEEfET PTPERRfIY ffffif

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

ons TDOSE(i,p,t) for dividual Radionuclides (i) and Pathways (p)

yr and Fraction of Total Dose At t = 4.200E+01 years
Water Dependent Pathways
Plant Meat

Radon
ARARARRAAAA A

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

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 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000

11991187 fI897% FITEfSfff If18f SEfI1f88f fET897 fSIITT197 ITfT8f

0.000E+00 0.0000 O0.¢ E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

pathways.

D-78

Soil

mrem/yr

0.000E+00
0.000E+00
111111111

0.000E+00

All

mrem/yr
ARARAAAAA
0.000E+00
0.000E+00
TIIf18ifs

0.000E+00
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Page 20
Summary 100-D-48:1 &49:1 North Pipelines - D2-I (RUN #3) Nonrad
File D48&49-3.RAD
Dose/Source Ratios Summed C All Pathways
Parent and Progeny Principal Radionucl:~s Contributions Indicated
OParent Product Branch DSR{j (mrem/yr) / (pCi/g)
{1) (3) Fraction* t= 0.000E+00 1 000E+00 7.700E+00 1.000~+1 1.800E+01 4.200E+01 1.380E+02 3.000E+02 1.000E+03
""""" ARARAAA AARAAAARAAA AAAAARAAAA A AAAAAAAAA AAAAA A AAAAAAAAA AAAAAAAAA AAAARAAAA AAARAAAAAA AAAAAARRR |
U-236 U-236 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000r+u0 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-236 Th-232 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-236 Ra-228 1.000E+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 0.007%=:00 )
U-236 Th-228 1.000E+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 0.00 00
U-236 aDSR(3) 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00us+00
0U-238 U-238 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-238 U-234 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.553E-03 9.352E-03 :
U-238 Th-230 1.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.886E-09 9.659E-07
U-238 Ra-226 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.170E-10 5.628E-07
U-238 Pb-210 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.457E-10 2.776E 06
U-238 4DSR({j) 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.553E-03 9.357E-03

f1ffiff fE1788% fERff81S frffffiss IIIIiiIII frfffifff fEEffR99%f fRfE€817% fEE88918% iiiIIiiii 1325958851 iiiiiiiﬁ

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF({(2)*

|
BRF (j) . |
The DSR includes contributions from associated (half-life &6 0.5 daughters.
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 4 mrem/yr
ONuclide
(i) t= 0.000E+00 1.000E+00 7.700E+00 1.000E+01 .87"7-01 4. 200E+01 1.380E+02 3.000E+02 1.000E+03
""" A AAARARAAAR  AAAAARAAA AR/ \AAA  AARAAAAAAA AAA AR AAARAAA AARAAR  AARAARAARA ARAARAAAAR
U-236 *6.466E+07 *6.466E+07 *6.4008+07 *6.466E+07 *6.4 07 *6.466E+07 ~b6.466E+07 *6.466E+07 *6.466E+07
U-238 *3.360E+05 *3.36 15 *3.360E+05 *3.360E+05 *3.3 0s *3.360E+05 *3.360 2.575E+03 4.275E+02
f11f1ts fifffifEf  ffff...if  TEETEEEET 0 fEEfEff T fff..e0ff fEREIEIEE ITEff....  DITEEEfEE 0 PEEIEEEER
*At specific activity limit
0
Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pC3i/n
at tmin = time of minimum single radionuclide soil guid ne
and at tmax = time of maximum total dose = 1.000E+03 years
ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR{i,tmax) G(i,tmax)
(1) pCi/g (years) (pCi/g) (pCi/g)
ARRAARAAR AAAARAAAAA AARARARRRA AAAARAAARA
U-236 1.466E+03 0.000E+00 0.000E+00 *6.466E+07 O0.000E+00 *6.466E+07
U-238 8.015E-01 1.000E+03 9.357E-03 4.275E+02 9.357% N3 4.275E+02
fifffff fffffffff PfEEEEEEETIEEEEES ffEEETEET fTEIETEITE fIfff T ffffffifi

*At specific activity limit
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File

Part I:

T« Limit = 0.5 year
100-D-48:1 &49:1 North Pipelines - DZ-II
D48&49-4 .RAD

Table of Contents

Mixture Sums a:

S35 333338 88 0333 S FUTUNIUS S S SSE S S A I SORESS PSS

1le Radionuclide Guidelines

Dose Conversion Factor {(and Related) Parameter Summary

Site-Specific Parameter Summary

Summary of Pathway Selections
Contaminated Zone and Total Dose Summary *...............
Total Dose Components

Time = 0.000E+00 ... ...ttt it et e

Time = 1.000E+00 ... .. ...ttt iiineas i

Time = 7.700E+00 .. .. . ittt et e e e

Time = 1.000E+01 ... ... ...ttt iianaenan

Time = 1.800E+01 .. ...t tniumminiinnneenensinennennn

Time = 4.200E+401 .. .. ..ttt it e i

Time = 1.380E+02 ...ttt ittt in it e i et et it ei e

Time = 3.000E+02 ... ... ..ttt ittt i

Time = 1.000E+03 .. ... ..ttt it et annannnnnns
Nnea/Qrnrre Ratine Summed Over All Pathways ..............
L=

pust rei pucriuc vumecu wver Ass sathways ool

Soil Concentration Per Nuclide

08/31/2000 08:10
(RUN #4)

D-87

Page

1

CVP-2000-00003
Rev. 0




CVP-2000-00003

Rev. 0
1RESRAD, Version 5.91 T« Limit = 0.5 year 08/31/2000 08:10 Page 2
Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)
File : D48&49-4.RAD
Dose Conversion Factor {and Related) Parameter Summary
File: Default.LIB |
0 » *»  Current ° *  Pparameter
Menu °? Parameter 3 Value * Default Name

B-1 * Dose conversion factors for inhalation, mrem/pCi: 3 3 ’
B-1 3% Ac-227+D 3 6.720E+00 ? 6.720E+00 * DCF2{ 1)
B-1 * Am-241 3 4.440E-01 ® 4.440E-01 * DCF2( 2) )
B-1 ?* Co-60 3 2.190E-04 * 2.190E-04 * DCF2{ 3)
B-1 ?* Cs-137+D * 3.190E-05 * 3.190E-05 * DCF2( 4)
B-1 3 Eu-152 3 2.210E-04 * 2.210E-04 * DCF2{( 5)
B-1 * Eu-154 > 2.860E-04 * 2.860E-04 * DCF2( 7) B
B-1 ? Gd-152 » 2.430E-01 * 2.430E-01 * DCF2( 8)
B-1 * Ni-63 > 6.290E-06 * 6.290E-06 *® DCF2{ 9)
B-1 * Np-237+D * 5.400E-01 * 5.400E-01 * DCF2(10)
B-1 * Pa-231 3 1.280E+00 * 1.280E+00 * DCF2(11)
B-1 ?* Pu-239 3 4.290E-01 * 4.290E-01 * DCF2(12)
B-1 3 Pu-240 > 4.290E-01 * 4.290E-01 * DCF2{13)
B-1 ¥ Ra-228+D * 5.080E-03 ® 5.080E-03 * DCF2{14)
B-1 3 Sr-90+D 2 1.310E-03 * 1.310E-03 * DCF2(15)
B-1 3 Th-228+D 3 3.450E-01 *®* 3.450E-01 * DCF2{16)
B-1 ? Th-229+D 3 2.160E+00 ® 2.160E+00 * DCF2(17)
B-1 * Th-232 > 1.640E+00 * 1.640E+00 * DCF2(18)
B-1 3 11-233 * 1.350E-01 * 1.350E-01 * DCF2(19)
B-1 3 235+D 1.230E-01 ? 1.230E-01 * DCF2 (20}
B-1 * u-236 > 1.250E-01 * 1.250E-01 * DCF2(21)
) s s s
D-1 ! Dose conversion factors for ingestion, mrem/pCi: 2 3 »
D-1 * AC-227+D * 1.480E-02 * 1.480E-02 * DCF3( 1)
D-1 2 Am-241 > 3.640E-03 * 3.640E-03 * DCF3( 2)
D-1 * Co-60 1 2.690E-05 3 2.690E-05 ? DCF3( 3)
D-1 * Cs-137+D * 5.000E-05 * 5.000E-05 ?* DCF3( 4)
D-1 * Eu-152 * 6.480E-06 * 6.480E-06 * DCF3( 5)
D-1 * Eu-154 * 9.550E-06 * 9.550E-06 * DCF3{ 7)
D-1 * Gd-152 > 1.610E-04 ® 1.610E-04 * DCF3{ 8)
D-1 * Ni-63 3 5.770E-07 * 5.770E-07 * DCF3{ 9)
D-1 * Np-237+D 7 4.440E-03 * 4.440E-03 * DCF3{10)
D-1 ? Pa-231 2 1.060E-02 *» 1.060E-02 * DCF3(11)
D-1 * Pu-239 * 3.540E-03 * 3.540E-03 * DCF3(12)
D-1 3 Pu-240 > 3.540E-03 * 3.540E-03 ? DCF3(13)
D-1 * Ra-228+D > 1.440E-03 * 1.440E-03 * DCF3(14)
D-1 * Sr-9%0+D * 1.530E-04 * 1.530E-04 *® DCF3(15)
D-1 3 Th-228+D > 8.080E-04 * B8.080E-04 * DCF3(16)
D-1 ?* Th-229+D > 4.030E-03 * 4.030E-03 * DCF3(17}
D-1 * Th-232 * 2.730E-03 * 2.730E-03 * DCF3(18}
D-1 * U-233 3 2.890E-04 ® 2.890E-04 * DCF3(19)
D-1 3 U-235+D 3 2.670E-04 ® 2.670E-04 * DCF3(20)
D-1 ?* U-236 3 2.690E-04 * 2.690E-04 * DCF3(21)
3 3 3 3
D-34 ® Food transfer factors: 3 ? :
D-34 * Ac-227+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF{ 1,1)
D-34 * Ac-227+D , beef/livestock-intake ratio, (pCi/kg)}/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF{ 1,2)
D-34 * Ac-227+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF{ 1,3)
D_34 3 3 3 3
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: Default.LIB
0 3 * Current * > Parameter

Menu ? Parameter 3 Value > Default *?

AAARAAARAAAARA

.000E-01 * 3.000E-01 * RTF(15,1)

l

Am-241 , fish 3.000E+01 * 3.000E+01 BIOFAC( 2,1)

v ow

D-34 ? Sr-90+D , plant/soil concentration ratio, dimensionless >3
D-34 * Sr-90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 8.000E-03 * B8.000E-03 * RTF(15,2)
D-34 * Sr-90+D , milk/livestock-intake ratio, {(pCi/L)/(pCi/d) > 2.000E-03 * 2.000E-03 * RTF(15,3)
D_34 3 3 3 3
D-34 * Th-228+D , plant/soil concentration ratio, dimensionless 2 1.000E-03 * 1 0E-03 ?* RTF(16,1)
D-34 * Th-228+D , beef/livestock-intake ratio, (pCi/kg)/{(pCi/d} * 1.000E-04 3 1 0E-04 ® RTF(16,2)
D-34 * Th-228+D , milk/livestock-intake ratio, (pCi/L)/{pCi/d) > 5.000E-06 * S5.UU0E-06 ® RTF(16,3)
D_34 3 3 3 b
D-34 * Th-229+D , plant/soil concentration ratio, dimensionless 3 1.000E-03 * 1.000E-03 * RTF{17,1)
D-34 * Th-229+D , beef/livestock-intake ratio, (pCi/kg)/{pCi/4d) > 1.000E-04 * 1.000E-04 RTF{17,2)
D-34 * Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000E-06 * 5.000E-06 RTF(17,3)
D_34 3 3 3
D-34 * Th-232 , plant/soil concentration ratio, dimensionless > 1.000E-03 * 1.000E-03 RTF(18,1)
D-34 * Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-04 ? 1.0 04 RTF(18,2)
D-34 * Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000E-06 * 5.0uun-06 RTF (18, 3)
D_34 2 3 3
D-34 * U-233 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 RTF(19,1)
D-34 * U-233 , beef/livestock-intake ratio, (pCi/kg)/{pCi/d) * 3.400E-04 * 3.400E-04 RTF(19,2)
D-34 * U-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 6.000E-04 ® 6.000E-04 RTF(19,3)
D-34 > 3
D-34 * U-235+D , plant/soil centration ratio, di sion s 3 2.5 03 3 2.500E-03 RTF(20,1)
D-34 * U-235+D , beef/livestouck-intake ratio, (pCi/ry;/(pCisu) * 3.4vuuc-04 ? 3.400E-04 RTF (20, 2)
D-34 * U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 * 6.000E-04 RTF (20, 3)
D_34 3 2 3
D-34 * U-236 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 RTF(21,1)
D-34 * U-236 , beef/livestock-intake ratio, (pCi/kg)/{(pCi/d} 3 3.400E-04 * 3.400E-04 RTF(21,2)
D-34 * U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) > 6.000E-04 * 6.000E-04 RTF {21, 3)
3 3 3
- * Bioaccumulation factors, fresh water, L/kg: 2 H
-5 2 Ac-227+D , fish » 1.500E+01
- > Ac-227+D , crustacea and mollusks > 1.000E+03 * 1.000E+03 BIOFAC( 1,2
3 3
3
>
’
’

3
3
3
3
3
3
3
3
b
3
3
3
3
3
3
3
3
3
b ]
3
1.500E+01 * BIOFAC( 1,1
3
3
3
3
3
]
3
3
3
3
3
3
3
3
3
3
3
3
2
2

D-5

D-5

D-5

D-5

D-5

D-5 Am-241 , crustacea and mollusks 1.000E+03 * 1.000E+03 BIOFAC( 2,2)
D_S 3 3

D-5 * Co-60 , fish 3.000E+02 ?* 3.000E+02 BIOFAC( 3,1)
D-5 * Co-60 , crustacea and mollusks * 2.000E+02 * 2.000E+02 BIOFAC{ 3,2)
D,S 3 3 3

D-S5 * Cs-137+D , fish 3 2.000E+03 > 2.000E+03 BIOFAC( 4,1)
D-5 ? (Cs-137+D , crustacea and mollusks > 1.000E+02 * 1.000E+02 BIOFAC( 4,2)
D_S 2 - 2 3

D-5 * Eu-152 , fish 3 5.000E+01 * S.000E+01 BIOFAC({ 5,1)
D-5 * Eu-152 , crustacea and mollusks * 1.000E+03 * 1.000E+03 BIOFAC( 5,2)
D<5 3 3 3

D-5 * Eu-154 , fish 3 5.000E+01 * 5.000E+01 BIOFAC( 7,1)
D-5 3 Eu-154 , crustacea and mollusks > 1.000E+03 * 1.000E+03 BIOFAC( 7,2
D_s 3 2 3

D-5 ? Gd-152 , fish * 2.500E+01 * 2.500E+01 BIOFAC( 8,1)
D-5 * Gd-152 , crustacea and mollusks * 1.000E+03 * 1.000E+03 BIOFAC( 8,2)
D 5 3 3 3
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)

File : D48&49-4.RAD

Site-Specific Parameter Summary
0 H 3 User 3 ) Used by RESRAD > Parameter
Menu °? Parameter 3 3 Default * (If different from user input) °* Name
RO11 * Area of contaminated zone (m**2) > 1.550E+04 * 1.000E+04 * --- > AREA
R0O11 * Thickness of contaminated zone (m) > 9.400E+00 * 2.000E+00 * --- * THICKO
R0O11 * Length parallel to aquifer flow (m) > 7.500E+01 * 1.000E+02 * --- * LCZPAQ
RO11 ® Basic radiation dose limit (mrem/yr) 3 4.000E+00 * 3.000E+01 3 --- > BRDL
RO11 * Time since placement of material (yr) 3 0.000E+«00 3 0.000E+00 3 --- s TI
R0O11 ® Times for calculations {yr) 3 1.000E » 1.000E+00 * - 3 T( 2)
RO11 * Times for calculations {yr) * 7.700EB+00 3, 000E+00 * --- > T{ 3)
RO11 * Times for calculations {yr) 3 1.000E 3 1.000E+01 °* --- 3 T( 4)
RO11 * Times for calculations (yr) * 1.800E 3 3.000E+01 ? --- > T{ 5)
RO11 * Times for calculations (yr) 3 4.200E 3 1.000E+02 °? --- *T( 6)
RO11 * Times for calculations (yr) * 1.380E 3 3.000E+02 * ° --- P T(7)
RO11 * Times for calculations (yr) > 3.000E > 1.000E+03 ? --- > T{ 8)
RO11 * Times for calculations (yr) > 1.000E > 0.000E+00 ? --- > T( 9)
RO11l * Times for calculations (yr} > not us 3 0.000E+00 ? --- > T(10}
3 3 3 3 3
R012 ® Initial principal radionuclide (pCi/g): Am-241 3 4.640E-01 * 0.000E+00 ? --- 2 81( 2)
R012 *® Initial principal radionuclide (pCi/g): Co-60 3 5.290E+00 * 0.000E+00 * --- * 81( 3}
R012 * Initial principal radionuclide (pCi/g): Cs-137 * 2.820E+01 ® 0.000E+00 ? --- > s81( 4)
RO12 * Initial principal radionuclide (pCi/g): Eu-152 * 3.420E+01 * 0.000E+00 * --- 2 s1( 5)
R012 * Initial principal radionuclide (pCi/g): Eu-154 * 4.250E+00 * 0.000E+00 ? --- * 81( 7)
R012 * Initial principal radionuclide (pCi/g): Ni-63 3 2.650E-~" 2 0.000E+00 * --- P 8S1( 9)
RO12 * Initial principal radionuclide (pCi/g): Pu-239 23 3.620E > 0.000E+00 °* --- ? s1(12)
R012 * Initial principal radionuclide (pCi/g): Pu-240 3 8.700E-v< * 0.000E+00 °* --- 3 81(13)
R012 * Initial principal radionuclide {pCi/g)}: Sr-90 3 6.070E-01 * 0.000E+00 ? --- * 81(15)
RO12 ' Concentration in groundwater {(pCi/L): Am-241 3 not used * 0.000E+00 °? --- > W1( 2)
R012 * Concentration in groundwater (pCi/L): Co-60 > not used 2 0 NNOE+00 ? --- > W1( 3)
RO12 * Concentration in groundwater (pCi/L): Cs-137 * not used > 0 0E+00 ? --- 2 W1( 4)
R012 * Concentration in groundwater (pCi/L): Eu-152 * not used * 0.Uv0E+00 * --- 2 W1{ 5)
R012 ? Concentration in groundwater (pCi/L): Eu-154 * not used * 0.000E+00 * --- 2 W1( 7)
R012 ® Concentration in groundwater (pCi/L): Ni-63 3> not used ?* 0.000E+00 * --- 3 W1( 9)
R012 *® Concentration in groundwater (pCi/L): Pu-239 * not used * 0.000E+00 °* --- * Wl(12)
R012 *® Concentration in groundwater {(pCi/L): Pu-240 * not used * 0.000E+00 °? --- * W1(13)
R012 * Concentration in groundwater {(pCi/L): Sr-90 * not used * 0.000E+00 ? --- * W1(15)
3 3 3 3 3

RO13 * Cover depth (m) 3 B8.600E+00 * 0.000E+00 ° .- * COVERO
RO13 * Density of cover material (g/cm**3) > not used * 1.500E+00 °? --- > DENSCV
RO13 * Cover depth erosion rate (m/yr) 3 1.000E-03 * 1.000E-03 ° - > vev
RO13 * Density of contaminated zone (g/cm**3) > 1.600E+00 * 1.500E+00 °? --- ? DENSCZ
RO13 ® Contaminated zone erosion rate (m/yr) > 1.000E-03 * 1.000E-03 ? --- > vCz
R013 * Contaminated zone total porosity * 4.000E-01 * 4.000E-01 ° - > TPCZ
R013 * Contaminated zone field capacity * 1.500E-01 * 2.000E-01 ° --- > FCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) * 2.500E+02 * 1.000E+01 °? --- * HCCZ
RO13 * Contaminated zone b parameter > 4.050E+00 * 5.300E+00 * --- * BCzZ
R013 3 Average annual wind speed (m/sec) > 3.400E+00 * 2.000E+00 *® --- 2 WIND
RO13 * Humidity in air (g/m**3) > not used °* 8.000E+00 * --- * HUMID
RO13 * Evapotranspiration coefficient * 9.100E-01 * 5.000E-01 * --- > EVAPTR
RO13 *® Precipitation (m/yr) ¥ 1.600E-01 * 1.000E+00 * --- 3 PRECIP
RO13 3 Irrigation (m/yr) 3> 7.600E-01 2.000E-01 * - > RI
R013 * Irrigation mode > overhead * overhead °* --- 3 IDITCH
R013 * Runoff coefficient * 2.000E-01 * 2.000E-01 °* --- * RUNOFF
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)
File : D48&49-4.RAD
Site-Specific Parameter Summary (continued}
0 : 3 User 3 2 Used by RESRAD *  Parameter
Menu ? Parameter 3 Input 3 D :__’ (If different from user i 3 Name
R016 * Distribution coefficients for Ni-63 3 : 3 3
RO16 ? Contaminated zone (cm**3/g) > 3.000E+01 * 1.000E+03 °? --- * DCNUCC( 9)
RO16 * Saturated zone (cm**3/g) > 3.000E+01 * 1.000E+03 *? --- * DCNUCS{ 9)
RO16 *® Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1.764E-04 > ALEACH({ 9)
ROl6 Solubility constant * 0.000E+00 * 0.000E+00 * not used *> SOLUBK( 9
3 3 3 3 3

RO16 * Distribution coefficients for Pu-239 3 B ’ »

RO1l6 *® Contaminated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 * --- > DCNUCC(12)

RO16 Saturated zone (cm**3/g) 3 2.000E+02 *> 2.000E+03 * --- * DCNUCS (12}

ROl6 * Leach rate {(/yr) * 0.000E+00 * 0.00OE+00 * 2.655E-05 3> ALEACH (12}

RO1l6 ? Solubility constant > 0.000E+00 * 0.000E+00 ? not used ¥ SOLUBK (12)
3 3 3 3 3

RO16 * Distribution coefficients for Pu-240 » 2 i >

RO16 * Contaminated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 * .- » DCNUCC (13)

RO16 *  Saturated zone (cm**3/g) * 2.000E+02 * 2.000E+03 * --- 3 DCNUCS (13)

RO16 ? Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 2.655E-05 * ALEACH (13)

RO16 * Solubility constant > 0.000E+00 * 0.000E+00 * not used * SOLUBK({13)
3 3 3 3 3

RO16 * stribution coefficients for Sr-90 ? i 3 B

RO16 * Contaminated zone {cm**3/g) * 2.500F+01 * 3.000E+01 °* --- 3 DONTICC{]5)

ROl6 * Qarnrated ~one (cm**3/g) 2.5 > 3.000E+01 * --- : 15)

RO1l6 °? 'h ra (/yr) > 0.0 * 0.00 00 * 2.115E-04 ) 15)

RO16 > solubility constant > 0.0vumruyu * 0.00ur+00 ? not used } >uLubnils)
3 3 3 3 3

RO16 * Distribution coefficients for daughter Ac-227 ? >

RO16 * Contaminated zone f{cm**3/g) 3 2.000E+01 * 2.000E+01 3 --- 3 DCNUCC{ 1)

RO16 * Saturated zone (cm**3/g) 3 2.000E+n? > 2.000E+01 ° --- » DCNUCS ( 1)

RO16 * Leach rate (/yr) 3 0.000E * 0.000E+00 * 2.641E-04 * ALEACH( 1)

ROl6 °? Solubility constant > 0.000E+uu * 0.000E+00 °? not used ? SOLUBK( 1)
2 3 3 3 3

R016 * Distribution coefficients for daughter Gd-152 ? » ? 3

RO16 ? Contaminated zone (cm**3/g) 3-1.000E *-1.000E+00 ? 8.249E+02 * DCNUCC{ 8)

ROl6 Saturated zone (cm**3/g) 3-1.000E+uu *-1.000E+00 °* 8.249E+02 * DCNUCS( 8)

RO16 Leach rate ({(/yr) * 0.000E+NN 3 0.000E+00 * 6.441E-06 > ALEACH( 8)

ROl6 * Solubility constant 3 0.000E > 0.000E+00 °* not used * SOLUBK( 8}
3 3 b ] 3 3

RO16 * Distribution coefficients for daughter Np-237 : » ? ?

RO16 ? Contaminated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 °* 2.574E+02 3> DCNUCC (10}

RO16 * Saturated zone (cm**3/g) >-1.000E+NN >-1.000E+00 ° 2.574E+02 > DCNUCS (10)

ROl16 *® Leach rate (/yr) 3 0.000E * 0.000E+00 2.063E-05 * ALEACH (10)

RO16 * Solubility constant 3 0.000E * 0.000E+00 ° not used * SOLUBK (10)
3 3 3 3 3

RO16 * Distribution coefficients for daughter Pa-231 > > ? ?

ROl6 * Contaminated zone (cm**3/g) > 5.000E > 5.000E+01 ? --- > DCNUCC(11)

RO16 ® Saturated zone (cm**3/g) > 5.000E 3 5.000E+01 ? --- 3 DCNUCS (11)

RO16 * Leach rate (/yr) 3 0.000E > 0.000E+00 * 1.060E-04 * ALEACH (11)

RO16 ? Solubility constant 3 0.000E > 0.000E+00 °* not used * SOLUBK(11)
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Site-Specific Parameter Summary (continued)
0 3 2 User 3 3 Used by RESRAD * Parameter
Defaul (If different from user input)
RO16 ?* Distribution coefficients for daughter Ra-228 3 2 3 ?
RO16 ? Contaminated zone {cm**3/g) 2 1.000E+02 * 7,000E+01 ? --- 3 DCNUCC (14}
RO16 3 Saturated zone {cm**3/g) > 1.000E+02 * 7.000E+01 °* --- 3 DCNUCS (14)
- RO16 * Leach rate {(/yr) > 0.000E+00 * 0.000E+00 ° 5.307E-05 > ALEACH (14)
‘ ROle ? Solubility constant 0.000E+00 * 0.000E+00 ? not used 3> SOLUBK({14)
3 3 3 3 3
RO16 * Distribution coefficien for daughter Th-228 3 3 3 4
RO16 * Contaminated zone (cm--5/g) » 2.000E+02 * 6.000E+04 °* --- 3 DCNUCC (16)
RO16 * Saturated zone (cm**3/g) > 2.000E+02 ® 6.000E+04 °? --- * DCNUCS (16)
RO16 * Leach rate (/yr) > 0.000E+00 ° 0.000E+00 °* 2.655E-05 > ALEACH(16)
RO16 ? Solubility constant > 0.000E+00 * 0.000E+00 * not used ® SOLUBK(16)
3 3 3 3 3
RO16 * Distribution coefficients for daughter Th-229 3 2 »
RO16 *  Cont. {cm**3/9) 3 2.0007+02 * 6.000E+04 * - 3 DCNUCC(17)
RO16 *  Satu n**3/g) 3 2.00 02 * 6.000E+04 ~-- > DCNUCS (17)
RO16 * Leach rate (/vr) > 0.00VUE+00 > 0.000E+00 * 2.655E * ALF2r™(17)
RO16 *  Solubility ¢ .ant * 0.000E+00 * 0.000E+00 ? not usea » sorI (17)
3 3 3
R016 ? Distribution coefficients for daughter Th-232 2 ? H]
RO1l6 ? Contaminated zone (cm**3/g) * 2.000E+02 * 6.000E+04 ? --- > DCNUCC(18)
ROle ? Saturated zone (cm**3/g) * 2.000E+02 * 6.000E+04 3 --- > DCNUCS(18)
ROl6 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.655E-05 * ALEACH(18)
RO1l6 Solubility constant 3 0.000E+00 * 0.000E+00 * not used * SOLUBK(18)
3 3 3 3 3
RO16 * Distribution coefficients for daughter U-233 2 B : ]
RO1l6 Contaminated zone (cm**3/g) > 2.000E+00 * 5.000E+01 * --- ? DCNUCC(19)
RO16 Saturated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 °? --- * DCNUCS (19}
RO16 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 2.505E-03 > ALEACH (19)
ROl6 3 Solubility constant > 0.000E+00 * 0.000E+00 * not used * SOLUBK(19)
3 3 3 3 3
RO16 * Distribution coefficients for daughter U-235 ’ 2 B ’
RO16 * Contaminated zone (cm**3/g) > 2.000E+00 * 5.000E+01 ° --- * DCNUCC({20)
RO16 *  Saturated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 °* --- > DCNUCS (20)
RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 2.505E-03 3 ALEACH (20)
RO16 * Solubility constant > 0.000E+00 * 0.000E+00 * not used * SOLUBK (20}
3 3 3 3 3
RO16 ® Distribution coefficients for daughter U-236 3 3 3 3
RO1l6 * Contaminated zone (cm**3/g) > 2.000E+00 * 5.000E+01 °? --- * DCNUCC(21)
RO16 * Saturated zone (cm**3/g) * 2.000E+00 ? 5.000E+01 ?* --- * DCNUCS(21)
RO16 ? Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 2.505E-03 > ALEACH (21)
ROl6 * Solubility constant * 0.000E+00 * 0.000E+00 * not used ? SOLUBK(21)
3 3 3 3 3
RO17 * Inhalation rate (m**3/yr) * not used °* 8.400E+03 ? --- * INHALR
RO17 * Mass loading for inhalation (g/m**3) * not used * 1.000E-04 ? --- * MLINH
RO17 * Exposure duration 3 3.000E+01 * 3.000E+01 ? --- > ED
RO17 * Shielding factor, inhalation > not used * 4.000E-01 ? --- * SHF3
RO17 * Shielding factor, external gamma * not used * 7.000E-01 ?* --- > SHF1
RO17 * Fraction of time spent indoors * not used * 5.000E-01 * --- 3 FIND
RO17 * Fraction of time spent outdoors {(on site) * not used * 2.500E-01 ? --- > FOTD
RO17 * Shape factor flag, external gamma * not used * 1.000E+00 * >0 shows circular AREA. * FS
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100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)

: D48&49-

Radii of shape factor array (used if FS = -1):

4 .RAD

Site-Specific Parameter Summary {continued)

Parameter

Outer annular radius (m), ring

Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring

Outer annular radius (m}, ring
Outer annular radius (m}, ring

1
2
3
4
Outer annular radius (m), ring 5:
6
7
8

Outer annular radius (m), ring :
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

Fractions
Ring 1
Ring 2
Ring 3
Ring 4
Ring 5
Ring 6
Ring 7
Ring 8
Ring 9
Ring 10
Ring 11
Ring 12

Fruits, vegetables and grain consumption (kg/yr)

of annular areas within AREA:

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption {kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)
Contamination fraction of drinking water
Contamination fraction of household water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aquatic food
Contamination fraction of plant food
Contamination fraction of meat
Contamination fraction of milk

Livestock
Livestock
Livestock
Livestock
Livestock

fodder intake for meat (kg/day)
fodder intake for milk (kg/day)
water intake for meat (L/day)
water intake for milk (L/day)
soil intake (kg/day)

[

T Y A

User

not used
not used
not used
not used
not used
not used

us

auuL useu
not used
not used
not used
not used

VW N

-100E+02
-700E+00
.000E+02
.600E+01
.400E+00
.000E-01

not used

7.
1.

300E+02
000E+00

not used

1.
.000E+00
.000E-01

000E+00

.BOOE
.500E+v1
.000E+"
.600E
.000E-v1

D-96
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Default

.000E+01
.071E+01
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.732E-01
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.600E+02
.400E+01
.200E+01
.300E+01
.400E+00
.000E-01
.650E+01
.100E+02
.000E+00
.000E+00
.000E+00
.000E+00
.000E-01

.800E+01
.500E+01
.000E+01
.600E+02
.000E-01

3

w

v oW oW ow

O T o ]

v e W ow oW oW ow oW

v e oW oe o oW ow

(If different

CVP-2000-00003
Rev. 0

Used by RESRAD

0.500E+00
0.775E+00
0.775E+00

from user input)

W o ow
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Parameter

1)

2)
3)
4)
5)
6)
7))
8)
9)

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

FRACA (
FRACA (
FRACA (
FRACA (
FRACA (
TRRCR (

{

roaen

FRACA (

1)
2)
3)
4)
5)
6)
7)
8)
9)

FRACA (10)
FRACA (11)
FRACA (12)

DIET(1)
DIET(2)
DIET(3)
DIET (4)
DIET(5)
DIET(6)
SOIL
DWI
FDW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFIS5
LFI6
LWIS
LWI6
LSI







CVP-2000-00003

Rev. 0
1RESRAD, Version 5.91 T« Limit = 0.5 year 08/31/2000 08:10 Page 12
Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)
File : D48&49-4 .RAD
Site-Specific Parameter Summary (cont1nued)

0 3 2 User 2 Used by RESRAD 3  Parameter
Menu 3 Parameter ’ Input 2 Default ? (If dlfferent from user 1nput) :
R021 * Volumetric water content of the cover material > not used * 5.000E-02 ° --- * PH20CV
R021 * Volumetric water content of the foundation > not used * 3.000E-02 ? --- » PH20FL
R021 * Diffusion coefficient for radon gas (m/sec): 3 3 3 )
RO21 * in cover material ’ not used * 2.000E-06 °? --- > DTy
RO21 * in foundation material > not used * 3.000E-07 ? --- > D L
RO21 3 in contaminated zone soil * not used * 2.000E-06 ? --- ’ DIFCZ
R021 * Radon vertical dimension of mixing (m) * not used ? 2.000E+00 °? --- 3 HMIX
R021 * Average building air exchange rate (1/hr) * not used * 5.000E-01 @ --- * REXG
R021 * Height of the building (room) (m) > not used * 2.500E+00 °* - > HRM
R021 * Building interior area factor * not used * 0.000E+00 ?* --- * FAI
R021 ? Building depth below ground surface (m) > not used *-1.000E+00 ? --- > DMFL
R021 * Emanating power of Rn-222 gas > not used * 2.500E-01 ? --- > EMANA (1)
R021 * Emanating power of Rn-220 gas > not ugsed * 1.500E-01 ? --- > EMANA (2)

3 3 3 3 3
TITL * Number of graphical time points : 32 3 --- 3 --- * NPTS
TITL * Maximum number of integration points for dose : 1 3 - : --- * LYMAX
TITL * Maximum number of integration points for risk 3 3 --- 2 --- * KYMAX
IIfiiIiiiiiiiiiIiiIifiiifiiiiiliIifiiifiiiifIIIiiIiIififIififiii R3582055489383335¢993538382335845483599898384384 8988988883448 44

Sum of hway Selections

Pathway : User Selectlon

1 -- external gamma > suppressed
2 -- inhalation (w/o radon)?® suppressed
3 -- plant ingestion 2 active
4 -- meat ingestion 3 active
5 -- milk ingestion- 2 active
6 -- aquatic foods } active
7 -- drinking water 3 active
8 -- soil ingestion : suppressed
9 -- radon : suppressed
Find peak pathway doses suppressed

iIiiIIIiIiﬁiiiﬁfHiifiiiiiiiiiiﬁﬁﬁﬁiiﬁiiﬁfi




CVP-2000-00003

Rev. 0
1RESRAD, Version 5.91 T« Limit = 0.5 year 08/31/2000 08:10 Page 13
Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)
File : D48&49-4 .RAD
Co nated Zone Dimensions Initial Soil Concentrations, pCi/g
ARannnnARAARRARRRARAAAAARAAA ARARARARAAAARAAARAAAAAAAARAAAARAAA
Area: 15504 square meters Am-241 4.640E-01
Thickness: 9.4u meters Co-60 5.290E+00
Cover Depth: 8.60 meters Cs-137 2.820E+01
Eu-152 3.420E+01
Eu-154 4 .250E+00
Ni-63 2.650E+00
Pu-239 3.620E-01
Pu-240 8.700E-02
Sr-90 6.070E-01
0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 4 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 7.700E+00 1.000E+01 1.800E+01 4.200E+01 1.380E+02 3.000E+02 1.000E+03
TDOSE(t): 0.000E+00 8.11 03 5.951E-02 7.322E-02 1.091E-01 1.456E-01 5.260E-02 3.650E-03 3.399E-05
M(t): O0.000E+00 2.034r-03 1.488E-02 1.830E-02 2.726E-02 3.639E-02 1.315E-02 9.125E-04 8.497E-06

9

OMaximum TDOSE(t): 1.456E-01 mrem/yr at t = 43.22 f1 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 = 4.322E+01 years

0 Water Independent Pathways {Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Nuclide wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
fract
AARAARAA AAAAAAARA A AR AARAAAAAA AAARAAR AAAAAAAAAR AAAAAR AAAAAAAAR AAARAAA AAAAAARAAA AAAAAR AAAAAAAAA AAAAAA ARARARAAA
ARARAR

Am-241 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00
Co-60 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00C 0.0000 O0.000E+00 0.0000 O0.Q00E+00 0.0000 0.000E+00
Cs-137 0.000E+00 O. 0 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0 +00
Eu-152 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 O0.000E+00 0.0000 0.000E+00
Eu-154 0.000E+00 0.0000 O. E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000ﬁ+00 0.0000 O.000E+00 0.0000 0.000E+00
Ni-63 - 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 0.000E+00

Pu-239 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00

0.0000
Pu-240 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
Sr-90 0.000E+00 0.0000 O0.000E+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

111187 f199698%% TI1888 SEEEf881f f1999%f fEff189ff PEffff SffTfffff f9ffff SfPTTf8fs fIffff fffff8f%f fEf88f § fffft

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

D-99
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Rev.0
1RESRAD, Version 5.91 T« Limit = 0.5 year 08/31/2000 08:10 Page 14
Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)
File : D4B8&49-4.RAD

Total Dose Contributions TDOSE(i,p,t) for dividual Radicnuclides (i) and Pathways (p)
As mrem/yr and Fraction of Tortal Dose At t = 4.322E+0l1 years

0 Water Dependent Pathways
] Water Fish Radon Plant Meat Milk
Pathways*

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

AAAAAAA ARARAAAAAA AAAARA AAAAAAAAA ABAAAA AAAAAAAAA AAARAA AA; AAAA AAAAAA AAAAAAAAA AAAAAA AAAAARAAAAR AAAAAA
Am-241 G5.655E-09 0.0000 3.442E-11 0.0000 O0.000E+00 0.0000 6.239E-10 0.0000 3.774E-11 0.0000 1.931E-10 0.0000
0.0000

Co-60 3.929E-05 0.0003 3.980E-06 0.0000 O0.000E+00 0.0000 4. E-06 0.0000 1.546E-05 0.0001 4.481E-06 0.0000
0.0005

Cs-137 4.215E-02 0.2895 2.583E-02 0.1774 0.000E+00 0.0000 4.703E-03 0.0323 2.484E-02 0.1706 1.921E-02 0.1319
0.8017

Eu-152 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0Q0 0.0000 O0.000E+00 0.0000
0.0000

Eu-154 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 O0.000E+00 0.0000
0.0000

Ni-63 4.187E-04 0.0029 1.485E-05 0.0001 0.000E+00 0.0000 4.690E-05 0.0003 4.131E-05 0.0003 4.783E-04 0.0033
0.0069

Pu-239 1.795E-07 0.0000 1.097E-09 0.0000 O0.000E+00 0.0000 1.982E-08 0.0000 1.215E-09 0.0000 6.139E-09 0.0000
0.0000

Pu-2 1. 06 0.0000 7.922E-09 0.0000 0.0 0. 0 1.439E-07 0000 8.73 0% 0. 4.4 08 0.0000
0.000v

Sr-90 1.962E-02 0.1347 4.573E-04 0.0031 O0.000E+00 0.0000 2.362E-03 0.0162 3.119E-03 0.0214 2.253E-03 0.0155
0.1910

1811188 fEfITE99F fEPPEf EPPEEEEERE ERPTEL TRTEEETEL PRTEEf IEfIEEfEL 8
Iffiis

Total 6.222E-02 0.4273 2.631E-02 0.1807 0.000E+00 0.00 7.116E-03 0.0489 2.802E-02 0.1924 2.195E-02 0.1507
1.0000

0*Sum of all water independent and dependent pathways.

-
-
[N
-
-

TEffff88f f98880F fEEfPPIET T11E1%

D-100

1.

2.

All

mrem/yr

.544E-09

.765E-05

.167E-01

.000E+00

.000E+00

-000E-03

.077E-07

508E-06

781E-02

188538588

1.

456E-01
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)

File : D48&49-4.RAD

Total Dose Contributions TDOSE(i,p,t} for Tndividual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of T 11 Dose At t = 1.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. m /yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
AAAAAAA AAAARAAAA AARAAA AAAAAAAAA AAAARAA AAAARAAAA AARAAAR AA  AARAA ARAAAA AAAAAARAA RAAAAR AAARAAAAAR ARAAAR ARAAAARAR
Am-241 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 O0.000E+00 0.0000 0.000E+00
Co-60 0.000E+00 0.0000 O0.000E+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
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.00Q0E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00
Eu-152 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 O©0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 O 00 O0.000E+00 0.0000 O0.000E+00
Ni-63 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.0O0OE+00 0.0000 O0.000E+00 0.0000 O.O00OE+00 0.0000 0.000E+00
Pu-239 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00O0E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00
Pu-240 0.000E+00 0.00 0.00 ‘0 0.0000 O.00OE+00 0.0000 O. JE+00 O. i 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00
ér—90 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.0OO00OE+00 0.0000 O0.000E+00 0.0000 O0.O00CE+00 0.0000 0.000E+00
:;%%g%ii ffiffffif ffffff ffffififf ffffff ffffffffif fiffif f1  (fffT fffIff fffffffff fiffff ffTifiifY fffffr friEiiiis

Total 0.000E+00 0.0000 O0.000E+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 .
Total Dose Contributic TDOSE(i,p,t) for dividual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
0 Water Dependent Pathways
[¢] Water Fish Radon Plant Meat Milk All
Pathways*
Radio- AARARAARAAAAAAAR AARAARAAAAAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

_AAARAAA AAAAAAAAR AAARAAA AAAAAAAAA AAAAAA AAAAAAAAA AAARAR AR AAAA AARAAA AAARARARA AAAARA ARARAAAAAA AAARAA ARAAARARAR
Am-241 7.832E-11 0.0000 4.743E-13 0.0000 0.000E+00 0.0000 8.568E-12 0.0000 5.017E-13 0.0000 2.617E-12 0.0000 9.048E-11
Co-60  7.173E-04 0.0098 7.241E-05 0.0010 0.000E+00 0.0000 8.042E-05 0.0011 2.724E-04 0.0037 8.029E-05 0.0011 1.223E-03
Cs-137 2.101E-02 0.2870 1.283E-02 0.1753 0.000E+00 0.0000 2.328E-03 0.0318 1.196E-02 0.1633 9.400E-03 0.1284 5.753E-02
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
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 0.000E+00 0.0000 0.000E+00
Ni-63 1.233E-04 0.0017 4.365E-06 0.0001 0.000E+00 0.0000 1.375E-05 0.0002 1.192E-05 0.0002 1.393E-04 0.0019 2.927E-04
Pu-239 1.202E-08 0.0000 7.291E-11 0.0000 0.000E+00 0.0000 1. 'E-09 0.0000 7.856E-11 0.0000 4.053E-10 0.0000 1.390E-08
Pu-240 8.744E-08 0.0000 5.302E-10 0.0000 0.000E+00 0.0000 9.599E-09 0.0000 5.697E-10 0.0000 2.949E-09 0.0000 1.011E-07
Sr-90  1.003E-02 0.1370 2.333E-04 0.0032 0.000E+00 0.0000 1.203E-03 0.0164 1.565E-03 0.0214 1.140E-03 0.0156 1.417E-02
oiéiigii f1fffffff fiffff fffffffff ffffff Efffffff ffffff ff Cffff fTfff%f fRffPffff fRffff PEEETTIEE fEffff fffffffif
iiiiii 3.188E-02 0.4355 1.314E-02 0.1795 0.000E+00 0.0000 3. E-03 0.0495 1.381E-02 0.1886 1.076E-02 0.1470 7.322E-02

1.0000
0*Sum of all water independent and dependent pathways.

D-104
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)
File : D48&49-4.RAD
Total D Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.800E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat ‘Milk

ARRARA 1A A

N ice mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
fract

AAAARAR AARAAAARA AAAARAR ARARARAAA ARAAAA AAARRRAAA AAARRAR AAAAAAAAR RARAAA AAAAAARAA AAAAAA ARAARAAAAR AAAAAA
ARRARA

Am-241 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
0.0000

Co-60 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
0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000
0.0000

Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E 0.0000
0.0000

Eu-154 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

Ni-63 0.0 +00 0.0 0.000E+00 0.0000 O OE+00 0.0000 O0.000E+00 0.0000 O.O0O00OE+00 0.0000 O0.000E+00 0.0000
0.0000

Pu-239 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
0.0000

Pu-240 O0.000E+00 0.0000 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
0.0000

Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O©0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000
0.0000

fffffif ffffifffff fiififr Ifffiffif fiffif ffffiffff fffifr ITEITIIIIG fifTii fififffif fTTEITE fiifIEEY fiffil
11111t

Total 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.0O00E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000
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 = 1.800E+01 years

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk
Pathways*

Radio- ARRAAARAAAARAARA

ARARARARARAAAAAAR

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

AAARAAR ARARARAAR RAARAR AAAAAAAAA AAARARA AAAAAAAAA AAAARAA AARAARAAA AARAAR AARARAAAA ARAAAA AARAARAARA AAAARAA
BARRRRA

Am-241 4.533E-10 0.0000 2.752E-12 0.0000 O0.000E+00 0.0000 4.982E-11 0.0000 2.971E-12 0.0 1.533E-11 0.0000
0.0000

Co-60 4.510E-04 0.0041 4.562E-05 0.0004 0.000E+00 0.0000 5.077E-05 0.0005 1.748E-04 0.0016 5.103E-05 0.0005
0.0071

Cs-137 3.144E-02 0.2883 1.924E-02 0.1764 0.000E+00 0.0000 3.498E-03 0.0321 1.826E-02 0.1675 1.422E-02 0.1304
0.7947

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
0.0000

Eu-154 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 O0.000E+00 0.0000
0.0000

Ni-63 2.095E-04 0.0019 7.424E-06 0.0001 O.000E+00 0.0000 2.342E-05 0.0002 2.049E-05 0.0002 2.382E-04 0.0022
0.0046

Pu-239 3.871E-08 0.0000 2.353E-10 0.0000 O©0.0COE+00 0.0000 4.262E-09 0.0000 2.572E-10 0.0000 1.316E-09 0.0000
0.0000

Pu-240 2.815E-07 0.0000 1.709E-09 0.0000 O0.000E+00 0.0000 3.100E-08 0.0000 1.862E-09 0.0000 9.571E-09 0.0000
0.0000

Sr-90 1.492E-02 0.1368 3.474E-04 0.0032 0.000E+00 0.0000 1.793E-03 0.0164 2.353E-03 0.0216 1.706E-03 0.0156
0.1936

fifffff fiffffiff iiffff ffffiffie fififf fffiififf ffffff ffiffiiif fififf ffiffffff iffiff fTTEfIfTE fififf
1111t

Total 4.702E-02 0.4312 1.964E-02 0.1801 0.000E+00 0.0000 5.365E-03 0.0492 2.081E-02 0.1908 1.622E-02 0.1487

1.0000
0*Sum of all water independent and dependent pathways.

D-105

0.

0.

Soil

mrem/yr

.000E+00

.000E+00

.000E+00

.000E+00

.000E+00

.000E+00

.000E+00

000E+00

000E+00

TI1fifitt

o]

5.

7.

8.

2.

.000E+00

All

242E-10

732E-04

667E-02

.000E+00

.000E+00

.990E-04

.478E-08

.256E-07

112E-02

IS8 88591

1.

091E-01
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Summary 100-D-48:1 &49:1 North Pipelines - -IT (RUN #4)
File D48&49-4 _RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 4.200E+01 years
0 Water Independent Pathways {Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat
AAAAAAAARAAARAAR AAARAAARAAAAAAAAA AAARAAAAAAAAAARAA ARAARAAAARRAAAAR ARARRAAARARAARAA
ARARAAAAARAARRAA
mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract
AAAARAA AAAAAAAAA AAARAR AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AARARAAAA AAARRA AAAARRAAAR AARRAAA
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
0.0000
Co-60 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
0.0000
Cg-137 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
0.0000
Eu-154 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
0.0000
Ni-63 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000
0.0000
Pu-239 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
0.0000
Pu-240 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000
0.0000
Sr-90 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
0.0000
111111f 1ffffifef fiffff fIffiifif ffffff IfITfIfEf fffifi £t I1ff f7fiif IEITfIIffT PIfiif
111111
Total 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
0.0000
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and
As mrem/yr and Fraction of Total Dose At t = 4.200E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat
Pathways~*
Radio- AR ARARAAAAAAA AARARRAARRARAARAA
AAAARAAAAAAARAAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
fract
ARARAAR AAAARAAAR AARARA ARAAAAAARA AARAARAA AAAARAAAA AAAAAA AR AAARA ARAAAR AAAAAAAAA AARAAA
ARARAR
Am-241 5.246E-09 0.0000 3.193E-11 0.0000 0.000E+00 0.0000 5.787E-10 0.0000 3.500E-11 0.0000
0.0000
Co-60 4.481E-05 0.0003 4.539E-06 0.0000 0.000E+00 0.0000 5.060E-06 0.0000 1.762E-05 0.0001
0.0005
Cs-137 4.213E-02 0.2894 2.582E-02 0.1774 0.000E+00 0.0000 4.700E-03 0.0323 2.482E-02 0.1705
0.8016
Eu-152 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
0.0000
Eu-154 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
0.0000
Ni-63 4.105E-04 0.0028 1.456E-05 0.0001 0.000E+00 0.0000 4.598E-05 0.0003 4.050E-05 0.0003
0.0067
Pu-239 1.726E-07 0.0000 1.055E-09 0.0000 0.000E+00 0.0000 1.906E-08 0.0000 1.168E-09 0.0000
0.0000
Pu-240 1.253E-06 0.0000 7.61SE-09 0.0000 O0.000E+00 0.0000 1. E-07 0.0000 8.401E-09 0.0000
0.0000
Sr-%0 1.963E-02 0.1348 . 4.575E-04 0.0031 0.000E+00 0.0000 2.363E-03 0.0162 3.120E-03 0.0214
0.1511
ffff8ff ff7fffff: fiffff TIfTIEEITR ffffff fEEEfTTEE fEEEEY PEEEEREff fEffff fEEEITEET fEIfff
I1ffft
Total 6.221E-02 0.4274 2.630E-02 0.1807 0.000E+00 0.0000 7.115E-03 0.0489 2.800E-02 0.1924
1.0000
0*Sum of all water independent and dependent pathways.

D-106

Pathways (p)

fract.

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
0.000E+00 0.0000
ITI11185f 111118

0.000E+00 0.0000

pathways {(p)

1.791E-10 0.0000

5.110E-06 0.0000
1.920E-02 0.1319
0.000E+00 0.0000
0.000E+00 0.0000
4.689E-04 0.0032
5.903E-09 0.0000
4.291E-08 0.0000
2.254E-03

frrfreeas

0.0155
fffiit

2.193E-02 0.1507

Soil

mrem/yr
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
IfffffEfs

0.000E+00

All

mrem/yr
6.071E-09
7.714E-05
1.167E-01
0.000E+00
0.000E+00
9.805E-04
1.998E-07
1.450E-06
2.782E-02
ffffifies

1.456E-01
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)
File : D48&49-4.RAD

Total Dose Contributions TDOSE{i,p,t) for Tndividual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of T 11 Dose At t = 3.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
o] Ground Inhalation Radon Plant Meat Milk Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. n /yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
Am-241 0.000E+00C 0.0000 0.0 +00 0.0000 O0.000E+00 0.0000 O.0O00E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Co-60 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.0OCOE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00
Cs-137 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.0CO0OCE+00 0.0000 0.000E+00 0.0000 0.00O0OE+00 0.0000 O0.00OE+00
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.00CE+00 0.0000 O0.0OOCE+00 0.0000 0.000E+00
Ni-63 0.000E+00 0.0000 O0.000E+00 0.0000 O.00OCE+00 0.0000 0.000E+00 0.0000 O0.0OCE 0.0000 O0.000E+00 0.0000 0.000E+00
Pu-239 0.000E+00 0.0000 O0.000E+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
Pu-240 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00OE+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+0O0
Sr-90 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O.00Q00E+00 0.0000 O0.000E+00 0.0000 O0.0O0OE+00 0.0000 O©0.00O0E+00
fffffff fiffffiff ffffff fffiffffi fififf fiiifffff fiffff  ff ffff ffifff fIfTEEffff iffiff fTETIEIEE fififr ffififfif

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

Total Dose Contributions TDOSE(i,p,t) for dividual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
0 Water Dependent Pathways

o] Water Fish Radon Plant Meat Milk All

Nuclide mrem/yr fract. mrem/yr fract.

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

Am-241 3.388E-07 0.0001 2.086E-09 0.0000 0.000E+00 0.0000 3. [E-08 0.0000 2.280E-09 0.0000 1.162E-08 0.0000 3.923E-07
Co-60 5.869E-19 0.0000 5.950E-20 0.0000 0.000E+00 0.0000 6. E-20 0.0000 2.329E-19 0.0000 6.726E-20 0.0000 1.013E-18
Cs-137 7.717E-04 0.2114 4.734E-04 0.1297 0.000E+00 0.0000 8.626E-05 0.0236 4.589E-04 0.1257 3.534E-04 0.0968 2.144E-03
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O. +00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
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 0.000E+00 0.0000 0.000E+00
Ni-63 4.488E-04 0.1230 1.593E-05 0.0044 0.000E+00 0.0000 5.033E-05 0.0138 4.452E-05 0.0122 5.142E-04 0.1409 1.074E-03
Pu-239 1.279E-06 0.0004 8.860E-09 0.0000 0.000E+00 0.0000 1.. E-07 0.0000 9.194E-09 0.0000 4.296E-08 0.0000 1.482E-06
Pu-240 8.987E-06 0.0025 5.468E-08 0.0000 0.000E+00 0.0000 9.° E-07 0.0003 6.057E-08 0.0000 3.087E-07 0.0001 1.040E-0S
Sr-90  2.962E-04 0.0811 6.907E-06 0.0019 0.000E+00 0.0000 3. E-05 0.0098 4.732E-05 0.0130 3.411E-05 0.0093 4.202E-04
oi;}?;II f1111995% fEffff fffffifif fifffs fffffffff ffffff ff  ffff fIfffT fIfffT9fT fEIffr fEEETIIEE fIffff fRIIIfEef
iiiiii 1.527E-03 0.4185 4.963E-04 0.1360 0.000E+00 0.0000 1. .E-04 0.0475 5.508E-04 0.1509 9.021E-04 0.2472 3.650E-03

1.0000
0*Sum of all water independent and dependent pathways.

D-108
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Summary : 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)
File : D48&49-4.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 Radon Plant Meat Milk Soil

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

S i iesmmam mmssme  mEssmmEss RNEpEE  RERsEEEEE REssEss  EEREEEsEs EEmmEE  RREREHRRE REEErs  RREEEEEs kEEmss g EsEs s
 AAAAAAR AAAAAAAAA AAARAA  AAAAAARAA AAAAAA  ARARRAARA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA

Am-241 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 O0.000E+00 0.0000 0.000E+00
0.0000
Co-60 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 0.000E+00
0.0000
Cs-137 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 O0.000E+00 0.0000 O0.000E+00

0.0000
Eu-152 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 O0.000E+00 0.0000 0.000E+00
0.0000
Eu-154 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 O0.000E+00 0.0000 O0.000E+00
0.0000

Ni-63 0.000E 0.0000 0.00 20 0.0000 0.00 00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00
0.0000

Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.00COE+00 0.0000 O©0.000E+00 0.0000 0.000E+00
0.0000
Pu-240 0.000E 0.0000 O0.000E+00 0.0000 O0.00COE+00 0.0000 O0.000E+00 0.0000 O0.0O0OE+00 0.0000 O0.0O0OE+00 0.0000 O0.00O0E+00
0.0000
Sr-90 0.000E+00 0.0000 O0.000E+00 0.0000 0.0 '+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.00 0.000E+00
0.0000
fifffft fEffPfEff fiffif TEEfTTEEE TEfIffr PETIfIEET ffffir IPETEIEEET PIEfEf fEfEfIEEf TEEEERT TEEETEERY ffffEf PfIEfEfLf
1183t
Total 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
0

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All
Pathways*

Radio- ARRARAAAARAARAAAAA ARARAARAAAAAAARA AARRAAARAARARRAARR ARARAAARAARARARRAA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
.ééééééﬁ AAAAAAAAA AARAAAR AAAAAAAAA AAARAA AAAAAAAAR AAAAAA AAAAAAAAA AAARAA AAAAAAARA AAARAAA AAAAAARAA AAAARA AAARARARAR
Am-241 1.767E-06 0.0520 1.127E-08 0.0003 O0.000E+00 0.0000 1.9S3E-07 0.0057 1.186E-08 0.0003 6.032E-08 0.00 2.045E-06
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Cs-137 2.401E-10 0.0000 1.473E-10 0.0000 0.000E+00 0.0000 2.684E-11 0.0000 1.429E-10 0.0000 1.100E-10 0.0000 6.671E-10
Eu-152 0.000E+00 0.0000 O0.CO00E+00 0.0000 0.00COE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00
Eu-154 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 O0.000E+00 0.0000 0.000E+00
Ni-63 4.713E-06 0.1387 1.6 -07 0.0049 O0.00CE+00 0.0000 5.286E-07 0.0156 4.680E-07 0.0138 5. E-06 0.1589 1.128E-05
Pu-239 2.462E-06 0.0724 2.413E-08 0.0007 0.00CE+00 0.0000 2.722E-07 0.0080 2.052E-08 0.0006 7.663E-08 0.0023 2.856E
Pu-240 1.538BE-05 0.4526 9.359E-08 0.0028 0.000E+00 0.0000 1.701E-06 0.0500 1.037E-07 0.0031 5.284E-07 0 55 1.781E-05
Sr-90 2.082E-11 0.0000 4.856E-13 0.0000 O0.000E+00 0.0000 2.510E-12 0.0000 3.330E-12 0.0000 2.399E-12 0 00 2.955E-11
?i%%g%ii IfSEEE88F 111877 PTff9f97%f fE9fFFf fETEfffff fEffff fRfEffiff ffffff fffffffff Efffff MEfffffff fIffff fPffffeff
IIIII

Total 2.432E-05 0.7156 2.964E-07 0.0087 0.000E+00 0.0000 2.697E-06 0.0793 6.042E-07 0.0178 6.068E-06 0.1785 3.399E-05

1.0000
0*Sum of all water independent and dependent pathways.

D-109




1RESRAD,
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File

OParent

0Co-60
0Cs-137
0Eu-152
0Eu-152
Eu-152
Eu-152
0Eu-154
ONi-63
0Pu-239
Pu-239
Pu-239
Pu-239
Pu-239
0Pu-240
Pu ~4n
Pu
Pu-cav
Pu-240
Pu-240
0Sr-90
f1f1111
*Branch
The DSR

CVP-2000-00003
Rev. 0

Version 5.91 T« Limit = 0.5 year 08/31/2000 08:10 Page 24
100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)
D48&49-4 .RAD

Dose/Somv~2 Ratios Summed Over All Pathways
Parent and Progeny incipal Radionuclide Contributions Indicated

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

(3) Fraction* t= 0.000E+00 1.000E+00 7.700E+00 1.000™ "1 1.800E+01 4 200E+01 1.380E+02 3.000E+02 1.000E+03
AARAAAA AAAARAAAA AAARAAAAA AAAAARAAA AAAAAAAAA AARAA A AAAAAAAAA AARAAAAAA ARAAAAAAA AAAAARAAR AAAAAAAAA
Am-241 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Np-237 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-233 1.000E+00 0.000E+00 1.919E-13 8.915E-11 1.950E-10 1.130E-09 1.308E-08 1.985E-07 8.441E-07 4.381E-06
Th-229 1.000E+00 0.000E+00 2.255E-18 3.299E-15 8.869E-15 8.475E-14 2.230E-12 1.291E-10 1.285E-09 2.663E-08
aDSR (j) 0.000E+00 1.919E-13 8.915E-11 1.950E-10 1.130E-09 1.308E-08 1.986E-07 8.454E-07 4.408E-06
Co-60 1.000E+00 0.000E+00 6.625E-05 2.399E-04 2.312E-04 1.462E-04 1.458E-05 1.578E-10 1.915E-19 0.000E+00
Cs-137 1.000E+00 0.000E+00 2.155E-04 1.649E-03 2.040E-03 3.073E-03 4.137E-03 1.480E-03 7.602E-05 2.366E-11
Eu-152 7.208E-01 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
Eu-152 2.792E-01 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
Gd-152 2.792E-01 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
aDSR (j} 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
Eu-154 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Ni-63 1.000E+00 0.000E+00 1.08B6E-05 B.625E-05 1.104E-04 1.883E-04 3.700E-04 6.055E-04 4.052E-04 4.256E-06
Pu-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U-235 1.000E+00 0.000E+00 3.800E-10 2.278E-08 3.83BE-08 1.236E-07 5.511E-07 2.096E-06 3.998E-06 7.113E-06
Pa-231 1.000E+00 0.000E+00 9.013E-15 2.652E-12 5.661E-12 3.161E-11 3.572E-10 5.593E-09 2.544E-08 1.840E-07
Ac-227 1.000E+00 0.000E+00 1.912E-16 4.956E-13 1.384E-12 1.372E-11 3.361E-10 1.194E-08 6.952E-08 5.910E-07
aDSR{3) 0.000E+00 3.800E-10 2.279E-08 3.839E-08 1.237E-07 5.518E-07 2.114E-06 4.093E-06 7.888E-06
Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
T 236 1.0nnEnn 0 ""OE+00 1.151E-08 6.898E-07 1.162E-06 3.743E-06 1.667E-05 6.316E-05 1.196E-04 2.047E-04

-232 1.0 0 0E+00 5.757E-20 1 -17 2.5 17 1.3 16 1.5 15 2.352E-14 1.065E-13 7.608E-13
ra-228 1.0 0.vU0E+00 8.229E-22 2.1c15-18 5.7555-18 S5.12/n-17 9.8/0n-16 2.245E-14 1.100E-13 8.330E-13
Th-228 1.0vun+uu 0.000E+00 1.385E-23 2.182E-19 6.979E-19 8.489E-18 2.178E-16 5.802E-15 2.921E-14 2.254E-13
aDSR (3) 0.000E+00 1.151E-08 6.898E-07 1.162E-06 3.743E 06 1.667E-05 6.316E-05 1.196E-04 2.047E 04
Sr-90 1.000E+00 0.000E+00 2.772E-03 1.896E-02 2.335% N2 3.479E-02 4.583E-02 1.523E-02 6.923E-04 4.868E-11
fEE189F fEIELD58 fEEff898s fEEEE099F PEESED65% f180F iiiiiilli TEEE8588F TEEEEEEET TRETILTER iiiiiiiii

Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)*

includes contributions from associated (half-life 6 0.5 yr) daughters.
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Summary 100-D-48:1 &49:1 North Pipelines - DZ-II (RUN #4)

File D48&49-4.RAD

Individual Nuclide Dose S»mmed Over All Pathways
Parent Nuclide and Bran F ‘tion Indicated
ONuclide Parent BRF (1) vUsE(j,t), mrem/yr
(3) (i) t= 0.000E+00 1.000E+00 7.700E+00 1.0007" "1 1.800E+0l1 4.200E+01 1.380E+02 3.000E+02 1.000E+03

Am-241 Am-241 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000k+u0 0.000E+00 0.000E+00 0.000E+00 0.000E+00 .000E+00
ONp-237 Am-241 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0U-233 Am-241 1.000E+00 0.000E+00 8.903E-14 4.136E-11 9.048E-11 5.241E-10 6.070E-09 9.210E-08 3.917E-07 033E-06
0Th-229 Am-241 1.000E+00 0.000E+00 1.046E-12 1.531E-15 4 7°S5E-15 3.933E-14 1.035E-12 5.990E-11 5.964E-10 236E-08
0Co-60 Co-60 1.000E+00 0.000E+00 3.504E 1.269E-03 1 3E-03 7.732E-04 7.714E-05 8.345E-10 1.013E-18 v.000E+00
0Cs-137 Cs-137 1.000E+00 0.000E+00 6.076E-us 4.650E-02 5./53E-02 8.667E-02 1.167E-01 4.175E-02 2.144E-03 6.671E-10
0Eu-152 Eu-152 7.208E-01 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
Eu-152 Eu-152 2.792E-01 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
Eu-152 &DOSE(j) : 0.000E+00 N 000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0Gd-152 Eu-152 2.792E-01 0.000E+00 Q00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
OEu-154 Eu-154 1.000E+00 0 NNOE+00 v.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ONi-63 Ni-63 1.000E+00 0 0OE+00 2.878E-05 2.286E-04 2.927E-04 4.990E-04 9.805E-04 1.605E-03 1.074E-03 1.128E-Nf&
0Pu-239 Pu-239 1.000E+00 0.uu0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+
0U-235 Pu-239 1.000E+00 0.000E+00 1.375E-10 8.248BE-09 1.389E-08 4.476E-08 1.995E-07 7.588E-07 1.447E-06 2.575E-vo
0Pa-231 Pu-239 1.000E+00 0.000E+00 3.263E-15 9.600E-13 2.049E-12 1.144E-11 1.293E-10 2.025E-09 9.210E-09 6.661E-08
0Ac-227 Pu-239 1.000E+00 0.000E+00 6.920E-17 1.794E-13 5.010E-13 4.966E-12 1.217E-10 4.324E-09 2.517E-08 2.139E-07
OPu-240 Pu-240 1.000E+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 0.00O0E+00
0U-236 Pu-240 1.000E+00 0.000E+00 1.001E-09 6.002E-08 1.011E-07 3.256E-07 1.450E-06 5.495E-06 1.040E-05 1.781E-05
0Th-232 Pu-240 1.000E+00 0.000E+00 5.008E-21 1.060E-18 2.221E-18 1.203E-17 1.325E-16 2.046E-15 9.263E-15 6.619E-14
ORa-228 ©Pu-240 1.000E+00 0.000E+00 7.159E-23 1.84SE-19 4.990E-19 4.460E-18 8.593E-17 1.953E-15 9.570E-15 7.247E-14
0Th-228 Pu-240 1.000E+00 0.000E+00 1.205E-24 1.898E-20 6.071E-20 7.385E-19 1.895E-17 5.047E-16 2.542E-15 1.961E-14
0Sr-90 Sr-90 1.000E+00 0.000E+00 1.683E-03 1.151E-02 1.417E-"" 2.112E-02 2.782E-02 9.245E-03 4.202E-04 2.955E-11
fiiffff TIfEIffT PREREREfR fEfffifff ffffffffs frfffefff ffffeff ffifrefff fTEfffffs fEfSfEfff fEETF7IEff EfTfffifs

BRF (i)

C\/P-2000-00003

is the branch fraction of the parent nuclide.
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DISCLAIMER FOR CALCULATIONS

The calculations that are provide in the following appendix are included for reference only.
Use of these calculations by persons who do not have access to all of their pertinent factors
could lead to incorrect conclusions or assumptions. '

Before applying these calculations to work activities or projects outside the context of this report,
these calculations must be thoroughly reviewed with appropriate and authorized Hanford Site
ERC personnel. Without this review, the ER Project cannot assume any responsibility for the
use of these c: :ulations.
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