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VCA Plan

FIELD WORK APPROVAL FORM

This form must be completed prior to starting remediation field work for Vo|untary Corrective Action
(VCA) for SWMUs 33-010(a,b,d,g) and 33-011(b).

1, ' , DOE-LAAQO, APPROVE the field work as proposed in the accompanying
Voluntary Corrective Actlon Plan for SWMUs 33-010(a,b,d,g) and 33-011(b).

I, : , DOE-LAAO, DO NOT APPROVE the field work as proposed in the
accompanying Voluntary Corrective Action Pian for SWMUs 33-010(a,b,d,g) and 33-011(b).

The following reasons refiect the decision for disapproval:

Signed: Date:
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. 1.0 INTRODUCTION -

Solid Waste Management Units‘ (SWMUs) 53-010(a,b,d,g) and 33-011(b) are disposal and
storage areas and associated soil located at Technical Area (TA)-33 in Operable Unit (OU)
1122 at Los Alamos National Laboratory (LANL). From 19847 to 1972 TA-33 was used for
weapons’ experiments employing conventional high explosives (HE), uranium, béryl|ium, and
polonium. The site contains gun-firing areas, firing sites, an office, and a laboratory and shop
complex. A tritium facility operated at TA-33 from 1955 to 1990. The National Radio Astronomy
Observatory's (NRAO) Very Large Baseline Radiotelescope is currently operational at TA-33.

These SWMUs are considered in one Voluntary Corrective Action (VCA) plan because they are
similarin nature and have similar remediation plans. Four SWMUs contain debris that has been
disposed over the canyon rim. SWMU 33-011(b) is a storage area containing debris.

The SWMUs addressed in this VCA plan will be implemented by Field Unit 3 Project Leader,
Brad Martin. The corrective actions for these SWMUs include screening and removal of debris
that will be segregated into hazardous, radioactive, nonhazardous, and nonradioactive
wastes. At SWMU 16-010(b), some contaminated soil will be removed incidentally during the

removal of small pieces of debris.

2.0 SITE TYPE AND DESCRIPTION

Table 2-1 identifies each SWMU to be remediated, its location, its description, and a description
of the waste to be remediated.

TABLE 2-1

SWMU DESCRIPTION

SwWMU SWMU SWMU WASTE
NUMBER LOCATION DESCRIPTION DESCRIPTION
33-010(a) SE corner of East Site, White | Canyon-side disposal { Debris, metal, wood,
Rock Canyon area plastic foam
33-010(b) SW of TA-33-89, East Site, | Canyon-side disposal | Metal scrap, plastic
White Rock Canyon area ’ foam
33-010(d) N edge of East Site, S rim of | Surface disposal area | Debris, foam, glass,
' Ancho Canyon concrete, metal scrap
33-010(g) S and E edge of South Site, | Canyon-side disposal | Debris, metal scrap
North Chaquehui Canyon area
33-011(b) NRAO Site Storage area Debris, metal, wood

Figures 2-1, 2-2, 2-3, and 2-4 are location maps for SWMUs 33-010(a,b,d,g) and 33-911(b) and

include RF| Phase | sample Iocatuonsm W My
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3.0 PROPOSED REMEDY

The general remedy for these sites involves picking up man-made debris and characterizing
the debris for segregation into waste categories based on field analyses to detect the presence
of metals or radioactivity: hazardous, radicactive, nonhazardous, and nonradioactive. A
generic field screening plan is described in Appendix A of this plan.

In lieu of a detailed waste management plan (WMP), each SWMU has been detailed on a
characterization strategy form (CSF) included in Appendix B of this plan. The CSF includes a
site description, remediation waste description, volume estimate, a characterization strategy,
preliminary RCRA determination, and a listing of analyte suites to be characterized. Once
waste characterization analyses have been received, the waste profile form (WPF) and
chemical waste disposal request (CWDR) will be prepared for shipment of wastes to TA-54 or
to an approved off-site Treatment, Storage, and Disposal facility (TSD). Al waste will be
managed in compliance with the suspected waste type detailed on the CSF. Waste materials"
confirmed to be nonhazardous or nonradioactive, and not subject to the Toxic Substances
Control Act (TSCA), will be disposed of in the proper manner at an industrial landfill.

Remediation of the disposal areas and storage area at TA-33 will involve laborers removing
debris with hand tools and‘ transporting (mechanically and/or manually) the debris to a
controiled area at the top of the cliff sides. All debris will be analyzed for radioactivity in place.
Selected debris will be analyzed for hazardous constituents based on knowledge of process
and best judgment. After analyses, large debris will be placed in piles and small debris will be
placed into industrial grade bags. The waste will be segregated into the categories discussed
above. Hazardous waste will be stored in a satellite storage or less than 90 day storage area.
Radioactive waste will be stored in a radioactive material waste holding area. industrial waste
will be stored on site until it is transported to an industrial landfill. Disturbance of existing
vegetation will be minimized. All disturbed areas will be regraded to match adjacent contours
and reseeded if necessary. The remediation process will be guided by restrictions established

in Framework for Reconsidering or Stopping Work on Expedited Cleanups and Voluntary
Corrective Actions in Appendix C.

Prior sampling data are available for all the SWMUs in this report. The data are tabulated in

Appendix D. Relevant data are summarized within the description of the proposed remedy for
each SWMU.

AT BN Y™
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. 3.1 Objectives And Criteria
Objectivés:

To clean up (remove) industrial debris generated from historical activities at five disposal site
PRSs. Debris will be analyzed in the field for hazardous and radioactive constituents for waste
characterization purposes.. Waste will be separated into four categories: radioactive waste;

hazardous waste; mixed waste; and industrial waste.
Criteria for Collection of Debris:

Debris from lab operations found within the current PRS boundary will be removed. In addition,
debris outside the current boundary of the PRS will be removed if this debris is located in close

proximity. The PRS boundary may be expanded to include the entire removal area.
Debris that will not be removed includes:
* natural materials
'« debris from overlapping PRSs
. ~ » food and beverage containers
¢ nails, nuts, and bolts (unless above radiQacti‘ve background)
+ wood or concrete (unless above radioactive background)

« foam insulation smaller than approximately 3 inches in diameter (unless

above radioactive background)

debris associated with lab operations, containing no hazardous or radioactive

constituents, that could pose safety risks to workers during removal. (Note
if any of this type of debris has been found to be hazardous or radioactive
elsewhere, then this criterion will be re-visite‘d).

Following the above criteria will assure that clean-up (removal) is complete.

9
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Criteria for Waste Characterization Procedures:

Radioactive Waste Determinations: All industrial debris will be analyzed in place for
radioactivity for both waste characterization and health and saféty purposes. The
ESP-1 and E-600 instruments will be used in accordance with ESH-1 guidance.
Background determinations will be made each morning and/or afternoon for the
specific location and instrument. Debris which have greater than background
activity will be stored as potential radioactive waste until further determinations are

made. The waste will be stored in the Radioactive Material Holding Area adjacent
to building TA-33-2 at Area 6.

Hazardous Waste Determinations: Acceptable knowledge and best judgment: will be

used to determine the debris which will be analyzed for hazardous constituents.
Debris from éxperimental devices (such as initiators or unknown devices) and
industrial debris suspected to contain hazardous constituents (such as paint cans,
metal cuttings, etc.) will be analyzed for metal constituents. This material will be
brought to the CRZ and analyzed using the XRF in accordance to the appropriate
LANL-ER-SOP. Cans or bottles which contain unknown potentially hazardous
liquids will be stored as hazardous waste until further determinations are made.
Hazardous waste will be stored in the Satellite Storage Area at the fieid trailer.

Mixed Waste Determinations: Radioactive waste will be analyzed for hazardous metals

to determine the presence of mixed waste. (Note that the potential hazardous
waste will have been analyzed for radioactivity in place). Mixed waste is not

anticipated, however if it is present, it will be stored in the Satellite Storage Area
at the field trailer.

Industrial Waste: Using acceptable knowledge and best judgment, industrial debris
and household debris not associated with hazardous materials or processes will
not be analyzed for hazardous ckonstituents for waste characterization purposes.
The debris will be analyzed for radioactivity. Waste which is neither radioactive nor
hazardous will be stored in industrial grade bags and in piles (for the large debris)
at the PRS. The waste will be labeled as ‘Industrial Waste, Non Hazardous Non
Radioactive’.

SIAD LAV SN
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. 3.2 East Site VCAs

3.2.1 SWMU 33-010(a), Canyon-Side Disposal Area

SWMU '33-010(a) is a canyon-side disposal area located on a cliff ledge at East Site
(Fig. 2-2). Much of the debris resulted from the initial clearing of the site and consists of dead
tree trunks, rocks, and scraped earth. In addition, metal scrap, timbers, plastic foam, and other
man-made debris were thrown over the canyon rim at various times. Debris is scattered at the
rim and within 15-ft below the rim.

The canyon side just south of the East Site double berm slopes steeply approximately 20-ft into
White Rock Canyon, then levels to a more gentle grade to a bench. The steep area contains
broken rocks and soil. The eastern end of the site contains dead tree trunks. The remedy for
this site is the general remedy described above in section 3.0. Debris from site clearing, such
as tree trunks and rocks, will not be removed during the VCA operations.

Preliminary Phase | RFI sampling consisted of five samples collected on the face of the slope
and analyzed for metals, uranium, and cesium-137. Three separate samples for
SWMU 33-007(a), an overlapping SWMU, were collected within the boundary of SWMU
33-010(a) and analyzed for metals, uranium, cesium-137, semi-volatile organic compounds

. (SVOCs), and HE. Three samples had uranium well below the screening action level (SAL).
Traces of mercury were found in three samples. Lead was found in two samples, one sample
contained 989 mg/kg which is above the SAL for lead of 400 mg/kg, vet below the
1 000 mg/kg industrial cleanup level. No other contaminants were found.

SWMU 33-010(a) can be accessed from the top of the canyon by a paved road. The volume of
debris that will be removed from the site is estimated to be 10.5 cubic yards.

3.22 SWMU 33-010(b), Canyon-Side Disposal Area

SWMU 33-010(b) is a canyon-side disposal area on a narrow ledge located below a 30-ft sheer
cliff at the southern edge of East Site (Fig. 2-2). The ledge is on bedrock and approximately
10- to 15-ft wide. Below the ledge is a steep pumice slope descending approximately
1 000-ft into White Rock Canyon. Timbers are scattered along the ledge. One large ball,
approximately 10-ft in diameter and composed of metal turnings and strapping strips, is the
most prominent object in the SWMU. Asbestos boards are also present among the debris. The
time frame for deposition of this debris is not known but is presumed to be between the 1950s
and 1972.

OFfreanl. Use” ont/
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Preliminary Phase | RFl sampling consisted of three surface samples taken at the base of the
large metal ball and analyzed for metals, uranium, and gamma emitters. All samples contained
uranium above LANL background, with one sample containing 762 mg/kg which is above the
SAL of 230 mg/kg. All samples contained cadmium above the LANL background, with one

sample containing 182 mg/kg which is above the SAL of 38 mg/kg. Nickel, lead, and zinc were
detected below SALs.

The proposed remedy for this site follows the general remedy described in section 3.0. Four
samples of the metal ball will be removed and screened by LIBS or XRF for cadmium and RAD
screened for uranium. If the ball contains one of these metals and contamination could be
spread during removal, the surface of the metal ball will be stabilized with spray paint or plastic
before removal.

If the samples of the metal ball are found to be coniaminated with hazardous or radioactive

material, one surface soil sample will be collected near the footprint of the ball and analyzed .
for cadmium and uranium once the large ball of metal scrap has been removed. Cleanup levels

for uranium and cadmium are located in Section 6.0 of this plan.

SWMU 33-010(b) has very difficult access due to its very steep slope and distance (approximately
100-ft) from a maintained road. it also has a fence that may need to be cutand a large drainage
ditch which runs along the fence between the road and the SWMU. The volume of debris that
will be removed from the site is estimated to be 40 cubic yards. '

3.23 SWMU 33-010(d), Canyon-Side Disposal Area

SWMU 383-010(d) is a surface disposal area on the rim of Ancho canyon at East Site
(Fig. 2-2). Debris was dumped in a small drainage leading to the canyon and along the canyon
rim. Much of the debris is concrete blocks, including a part of the surface cable holder from the
underground TA-33-6 shot chamber. At the top of the drainage are approximately 30 empty
unbroken glass specimen vials, Garbage, such as foam chunks and metal cans, lies along the
edge of the canyon just below the rim. The proposed remedy for this site follows the general
remedy described in section 3.0.

Preliminary Phase | RFl sampling consisted of four surface samples taken on the mesa top
amid the debris and two samples taken in the drainage area near the specimen bottles. All six
samples were analyzed for metals, uranium, and gamma emitters. Lead was detected in one
sample at a level well below SAL. No other contamination was detected.

*
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SWMU 33-010(d) is accessible from a maintained dirt road located at the top of the sioping site.
The volume of debris that will be removed from the site is estimated to be 6.5 cubic yards.

3.3 South Site
SWMU 33-010(g), Canyon-Side Disposal Area

SWMU 33-010(g) is & canyon-side disposal area located on the mesa top and adjacent steep
slope at South Site (Fig. 2-3). Some of the debris at this site resulted from initial site clearing
and consists of dead tree trunks, rocks, and scraped earth. In addition, metal chunks and other
debris were thrown over the canyon rim at various times. Debris is scattered along the rim and
within 20-ft below the rim on the steep slope. Three small piles of debris are located on the
mesa top near the canyonrim. The proposed remedy for this site will follow the general remedy
described in section 3.0. Site clearing debris, such as tree trunks, will not be removed during
the VCA process. Before disposal, debris will be visually surveyed by an HE expert for chunks
of HE.

Preliminary Phase | RFl sampling consisted of four surface samples taken on the face of the
slope. Three additional samples for SWMU 33-006(a), an overlapping SWMU, were coliected
' within the SWMU 33-010(g) boundary. All samples were analyzed for metals, uranium, gamma
emitters, and HE. One sample was analyzed for herbicides. One of the samples contained
cesium-137 at a level well below the SAL. Trace levels of a propeliant were found in two
samples on the slope. No other contaminants were found above LANL béckground. '

SWMU 33-010(g) can be accessed by a dirt road located at the top of the cliff and a fence may
need to be cut for access to the site. The volume of debris that will be removed from the site
is estimated to be six cubic yards.

3.4 NRAO Site
SWMU 33-011(b), Storage Area

SWMU 33-011(b) is located just west of the NRAO fenced complex near the center of TA-33
(Fig. 2-4). The SWMU occupies a 300 x 600-ft area. From the 1950s to the early 1990s, the site
was used as material storage for equipment and metais such as tungsten, uranium, and
beryllium (Hoard 1990, 02-019). About three-quarters of the site have been scraped and
leveled to or near bedrock tuff. The site was cleaned in 1984; however, a few bits of scrap and
. debris still litter the area (Buh! 1988, 02-038). During a site visit a piece of metal was found with
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a Geiger counter and is expected to be uranium. A small (4-ft x 4-ft x 4-ft) wooden bunker with
a periscope exists on the site and will not be removed during this VCA. The proposed remedy
for this site follows the general remedy described in section 3.0,

Preliminary Phase | RFIl sampling consisted of ten surface samples. Three samples were
reanalyzed. The duplicate sample mentioned in the RFI Work Plan for OU 1122 was not
collected (LANL 1992, 0784). All samples were analyzed for metals, uranium, and cesium-137.
One sample was also analyzed for herbicides. Two samples had cesium-137 at levels well
below the SAL. No other contaminants were found.

SWMU 33-011(b) is accessible from a maintained gravel road. The volume of debris that will
be removed trom the site is estimated to be approximately 6.5 cubic yards.

4.0 JUSTIFICATION/RATIONALE

SWMUs 33-010(a,b,d,q) are listed in Table A of the Laboratory’'s Hazardous and Solid Wastes
Amendment (HSWA) permit. These SWMUs will be approached as a VCA for removal from the
permit list. SWMU 33-011(b) is not listed in the Laboratory's HSWA permit.

Soils and sediments at each of these PRSs were sampled during a Phase | RFI investigation
with the objective of determining if contaminants were present within the PRSs at levels of
potential concern. Only at PRS 33-010(b) were contaminants detected in soils at levels of
potential concern. Although the Phase | RFl investigation objective was met at each PRS
relative to the soils and sediments, debris is also present within each of these PRSs. It was
not determined if contaminants were present within the debris. To complete the objectives of
the Phase | RFI investigation, this question must be resolved. Therefore, the relevant data
quality objective (DQO) for the VCA work is to determine if contaminants on orin the debris are
present within the PRSs at levels of concern.

Due to the nature of the debris, this objective is most expeditiously met through removal of the
debris from the PRSs. By removal of the debris, any contaminants of potential concern on or
in the debris will no longer be present within the PRS.

Because contaminants of potential concern were detected in soils at PRS 33-010(b), an
additional DQO for this PRS is to determine if contaminants remain within the PRSs at levels
of concern following removal of the debris (including incidental soil removal).

e
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. While the waste materials associated with these sites are of relatively low volume and
restricted to well-defined areas, contamination couid be spread by wind, rainfall runoff, and -
possibly foot traffic. The preterred remedy for the cleanup of these sites is obvious and
straightforward to implement. Physical site access is not a problém at most of these sites.
Access at SWMU 33-010(b) will make cleanup difficult.

5.0 ESTIMATED WASTE VOLUMES BY TYPE

Table 5-1 displays each SWMU, the waste types, the waste descriptibn, an estimated bulk
volume, proposed disposal containers, and the anticipated disposal destination.

TABLE 5-1
ESTIMATED WASTE VOLUMES BY TYPE

SWMU WASTE WASTE ESTIMATED DISPOSAL ANTICIPATED
NUMBER TYPE® DESCRIPTION | BULKVOLUME [ CONTAINER DISPOSAL SITE
TYPE
33-010(a) Industrial Debris, wood, 10 yd3 Roll-off or | Industrial landfill
’ plastic dump truck _
33-010(a) Haz(b) Metal 0.5 yd3 55-galion Off-site
.. drum hazardous
waste facility
33-010(b) Industrial Debris, plastic 24 yd3 Roll-off or { Industrial landfill
dump truck
33-010(b) Haz(b) Metal, soil 14 yd3 Roli-off Off-site
hazardous
waste facility
33-010(b) | Radioactive Metal, soil 2yd3 55-galion TA-54
drum
33-010(d) Industrial Debris, foam 6yd3 Roll-off or | Industrial landfill
concrete, glass, dump truck
metal
33-010(d) Haz(b) Metal, soil 0.5 yd® ' 55-gallon Off-site
, drum hazardous
waste facility
33-010(g) Industrial | Debris, plastic, 6 yd® Roll-off or | Industrial landfil
metal dump truck
33-011(b) Industrial Debris, wood 6 yd® Roll-off or | Industrial landfill
dump truck
33-011(b) | Radioactive Metal 0.25 yd3 55-galion TA-54
drum

. * Waste Type: Haz{b) = RCRA Metals
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6.0 CLEANUP LEVELS

Identification of the chemicals of potential concern (COPCs) considered for this VCA Plan was
based on simple comparisons of Phase | RFI| analytical results to background and SAL
concentrations. As presented in Appendix D, analytical results from the Phase | RFl sampling
indicate that SWMU 33-010(b) is the only site failing a soil screening assessment requiring
further evaluation. Inspection of the data indicates that cadmium and uranium are the primary
COPCs for soil contamination at the site. Due to the location of this SWMU (close proximity to
Bandelier National Monument and on a cliff face), a recreational exposure scenario was
chosen as the most likely receptor model for future risk. Current security fencing and lack of

receptor activity at the site preciudes the estimation of current human exposure.

An exposure unit corresponding to a likely area of receptor activity is traditionally defined in
action level derivation calculations. In this case, however, it is more feasible to evaluate.
exposure within the actual bounds of the contaminated area rather than calculate a fraction
of a predefined exposure area corresponding to the contaminated zone. This decisionis based
on topography of the canyon wall, which inhibits free access to a large continuous area, and
- the sensitivity of a fadio|ogica| dose estimate (in the case of uranium) to the true shape and
area of the contaminated zone. Potential exposure pathways evaluated for the recreational
receptor for this site include ingestion of soil, inhalation of fugitive dust, inhalation of radon, and
exposure to external gamma radiation. Dermal exposure was not considered a viable pathway
because the only COPCs identified are inorganic metals with little ability to be absorbed
through the skin. A summary of the cleanup levels calculated, and the rationale for derivation

based on the recreational exposure scenario for each the COPCs identified is provided below.

CHEMICAL CLEANUP LEVEL HATIONALE
(mg/kg)
Cadmium 170

Carcinogen - 10'6 risk level.
Total uranium 4790 RESRAD code based on a 15 mrem/yr dose.

The soil cleanup level for cadmium was calculated based on its potential to act as a human
carcinogen at an acceptable level of risk of 1E-06. Based on this approach the cleanup level
for cadmium is 170 mg/kg. The equation and assumptions used to calculate the cleanup level
for cadmium are presented in Appendix E. |
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. The RESRAD computer code, Version 5.60, was used to calculate cleanup levels based on
committed effective dose equivalients for the natural uranium isotopes. Contribution of daughter -
products is included in the dose estimates for these primary radionuclides. The calculated
cleanup levelis basedona 15 'mrem/yr dose level, which is the annual dose limit proposed in
EPA’s Radiation Site Cleanup Regulation (40 CFR 196 Proposed Rule). A summary of the
RESRAD output file, including all input parameters used in the RESRAD calculations, are
provided in Appendix F.

The cleanup level of 4 790 mg/kg total uranium is based on isotopic abundance of natural
uranium. These relative abundances are 0.0058%, 0.72%, and 99.28%, by mass, for
uranium-234, uranium-235, and uranium-238 respectively. The specific aclivities of the uranium
isotopes are 6.24E+09 pCi/g, 6.24E+09 pCi/g, and 6.24E+08 pCi/g for uranium-234, uranium-
235, and uranium-238 respectively. A mass-based cleanup level for total uranium in soil, based

on a natural abundance of each isotope, can be calculated according to the foliowing equation:

1

C =—

R

C, = Cleanup level for mixed isotopes (ppm)

. Where:

C, = Cleanup level for isotope i (ppm)

F, = Fractional amount of isotope i

7.0 DESCRIPTION OF CONFIRMATORY SAMPLING

Confirmatory analyses willbe done by a fixed laboratory. Both contaminated and uncontaminated
materials will be handled and prepared for disposal, storage, or shipment as noted on the
completed characterization strategy forms in Appendix B. Confirmatory sampling will not be
required at SWMUs 33-010(a,d,g) and 33-011(b) because Phase | analytical results indicated
that the soil was not contaminated. Confirmatory soil samples will be collected under the metal
ball at SWMU 33-010(b) and analyzed for metals and radioactivity.
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. 8.0 ESTIMATED SCHEDULE AND COST TO COMPLETE EACH VCA

Table 8-1 lists each SWMU and details estimated scheduling and costs to be incurred in the
implementation of each VCA. Cost estimates include the cost of characterization, confirmatory

sampling, and analysis. Cost estimate summaries by SWMU have been included in

Appendix G.
TABLE 8-1
ESTIMATED SCHEDULE AND COSTS
SWMU NUMBER START DATE COMPLETION DATE ESTIMATED COST

33-010(a) 11/2/95 ' 11/17/95 | $ 11700
33-010(b) 11/20/95 11/30/95 $ 18 950
33-010(d) 11/15/95 11/21/95 $11700
33-010(g) 11/7/95 11/15/95 $11 700
33-011(b) 10/31/95 11/8/95 $ 11700

TOTAL $ 65 750

D
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. APPENDIX A FIELD SCREENING PROCEDURES

Field Screening Procedures

This plan outlines the steps to be taken during VCAs at the Laboratory for field screening of
debris. Field screening will determine the segregation of debris into waste categories. Details
not explicitly stated will be developed in the field and will be implemented as appropriate. All
screening will be done by field personnel assigned to the VCA task. Portable hand-held field
equipment will be used for radiation and heavy metal screening. Debris will be RAD screened
in place prior to removal. Based on knowledge of process and best judgment, select debris will
be screened with the XRF for hazardous constituents. The select debris will be screened with
the XRF in the contamination reduction zone (CRZ).

Field screening of debris will be used to detect alpha, beta, and gamma radiation; and heavy
metals. '

In the field screening process, the following steps will be followed, in order, where the chemical
of potential concern (COPC) is suspected:

. 1. Visual Survey

2. Radiation Screening
3. Heavy Metals Screening

The visual survey of each PRS involves a walk around of the site before and during debris
removal. The purpose of visually surveying the site before the start of work activities is to
identify the work area perimeter and tﬁ'e specific material(s) to be removed. Personnel
performing this visual survey will be looking for surface debris, evidence of mounds or piles,
flags or stakes from previous surveys or investigations, and any other evidence delineating the
site. Visual survey will also be used to select and segregate those pieces of debris that will be
screened with the XRF. Conditions that may hamper this activity include rain; regrading,
recontouring, or revegetation of the site; discovery of archaeological artifacts; active Laboratory
work; vegetation covering the site; and anything else that may inhibit the visual survey.

In addition to the visual survey, radiation screening will be done during the field work activities
at each site. Screening equipment to be used will be approved by the Laboratory Health

Physics Measurements Group (ESH-4) prior to their utilization. Each site will be surveyed for

gross radiation using radiation detectors. Alpha, beta, gamma, and gross radiation detectors

may be used. The frequency of debris or soil screening will be done at the discretion of the

Lahalh M e
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on-site radiation screening personnel (RSP). Personnel will be screened for radiation at the

end of the personal decontamination process prior to entering the support zone.

For sites where radioactive contamination is identiﬁed as being above background, additional ;
radiation screening will ensure that preliminary information is sufficient and that the waste is 1‘
consistent with anticipated radiation levels. Soil or debris samples will be collected to _
determine specific radioisotopes present in the waste. Swipes may also be used to determine |
radioactive contamination if the overseeing HPT determines this to be an appropriate means |
of field screening. Personnel will be screened when leaving the regulated area.

XRF or LIBS will be used to screen in the field where heavy metals are COPCs. The field test
will be performed during work activities to screen debris and underlying soil and at the end of
the removal. Confirmatory samples will be sent to an off-site laboratory, as applicable.

As field work progresses, decisions may be made by the Field Team Leader in conjunction with
the Field Team Manager to reduce or increase the frequency of field screening. Field testing
is for internal purposes only, and therefore, will not be validated. The field screening identified
herein is expected to provide adequate information for waste segregation"purposes. Other
screening measures may be imp!ementéd if additional information is obtained concerning

previously unidentified contaminants, or it more appropriate field screening measures are ‘
identified.

Samples will be collected for waste characterization by an on-site mobile radiation screening
laboratory and mobile chemical screening laboratory. These characterization analyses will
provide data for waste management and transportation. Because the mobile labs will have
limited capabilities, the samples may be shipped off-site for further analysis.

November 27, 1995 ’{‘3 1A SN & 3 5&:—‘.* o VCA Plan for TA-33
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. APPENDIX B CHARACTERIZATION STRATEGY FORMS

PENDING FINAL APPROVAL
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o APPENDIXC FRAMEWORK FOR RECONSIDERING OR STOPPING WORK ON

Expedited Cleanups and Voluntary Corrective Actions

FRAMEWORK FOR RECONSIDERING OR STOPPING WORK ON EXPEDITED CLEANUPS AND
VOLUNTARY CORRECTIVE ACTIONS

During the conduct of expedited cleanups (ECs) or voluntary corrective actions (VCAs), it is
important to preplan a framework for understanding when the potential release site ('PRS)
conceptual model is flawed to the extent that continuing an EC or VCA should bereconsidered.
This determination may not be straight forward and may be complicated by factors that are not
readily apparent. While pursuing the EC or VCA is important to the ER project success, we
must be careful to ensure that the pursuit of a “bean” does not tempt us to ignore emerging
problems during the field work. - The Field Project Leader (FPL) should reconsider any time
information becomes available that indicates the site conceptual model may be off target.
Furthermore, if the additional information warrants, work should be stopped, ' '

Several past examples demonstrate the need f‘or reconsideration and stopping criteria:
. ' Waste type was thought to be solely hazardous, but was in reality “mixed waste”.
Volume of waste was thought to be small , but was, in fact, much larger.

Spatial boundaries of the site were thought to be defined, but subsequently were
found to be much larger.

Waste was thoughtto be uncontaminated debris, but upon disposal was determined

to be contaminated with radionuclides.

Have we just been uniucky? Probably not. These are classic examples of the old maxim that
if something can go wrong, it will. We must, therefore, maximize the opportunity to reconsider
or stop work before it becomes a safety hazard, a professional embarrassment, or a bottomless

pit for scarce resources, such as budget dollars or site disposal capacity.

It one or more factors change the prevailing site conceptual model, then reconsider the
consequences of the change(s) and stop work if the change warrants it. Consider the
following as a framework, not as a prescriptive solution to this difficult problem. The examples
provided below are not intended to be an exhaustive listing of all possible bhanges, only an

. indication of changes frequently encountered.
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When stopping work is determined to be the appropriate action, itis crucial to have a plan that
describes ‘safe’ shutdown for the site EC or VCA operation. “Safe” in this context should
consider such things as worker and trespasser safety, safe storage of wastes generated to
date, and a shutdown cbnﬁguration that ensures conditions at the site do not further mobilize
contaminants or provide enhanced pathways tor off site migration (an appropriate shutdown

configuration will be determined in conjunction with appropriate interaction with the New
Mexico Environment Department.)

POSSIBLE CRITERIA FOR RECONSIDERING AND/OR STOPPING WORK ON ECs/VCAs -

1) WASTE - Changesintype, volume, disposal capacity, disposal location, etc. If the

composition of waste changes and there is limited capacity for the site waste, such
as mixed wastes,

If the volume of waste begins to grow by more than 50%1 of the initial estimate, or

If the disposal or treatment capacity for the site waste is not immediately available
and would require waste storage for more than 90 days.

Reconsider the consequences of the change(s) and Stop , if the change warrants
it.

2) COST - Changes in available budget, total cost of project, etc.
if the budget for site EC or VCA grows by more than.50%1 of the initial estimate,

It sites are prioritization similarly, those with increasing costs may go down in
project priority due to added costs, as the project would accomplish fewer

EC/VCAs, or

If continuation will affect the program’s ability to take action at sites of equal or
greater urgency. '

Reconsider the consequences of the change(s) and Stop , if the change warrants
it. '

3) LEVEL OF PROBLEM UNDERSTANDING - Changes in contamination type or
level, job difficuity, etc. ’

If the waste constituents change and impact the selected treatment/disposal
alternatives,

UONAS BN RIS
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If the extent of contaminant movement or the contaminant transport mechanism

affects the overall job difficulty, or

Initial estimates of engineering costs are typically only good within a range of + or
50%. The relationship of waste management volume to waste management cost

is usually linear, so that if volume increases 50% then so do costs.

If the impact of continuing the action creates a greater probiem (e.g., regulatory,
public relations, ecological, etc.) than stopping work. ‘

Reconsider the consequences of the change(s) and Stop, if the change warrants
it.

4) RESOURCES - Changes in knowledge, expertise, equipment, services, etc.

It new or additional site data causes the site problem to change from understood/

Documented historical site data,
If the remediation equipment needed for the changed site problem is unavailable,
If the expertise of availabie staff does not match the changed site problem, or

* I the sensitivity or analytical detection limits of available analytical methods for

the changed site problem does not meet the revised site cleanup requirements.

Reconsider the consequences of the change(s) and Stop, if the change warrants
it.

5) SAFETY - Changes in engineering plan or risk to remedial site worker, LANL
worker, or off -site citizen, etc.

if additional site findings suggest a new or greatly increased risk of an acute or

chronic nature to remedial site worker, LANL worker, or off-site citizen,

If a change to the remedial engineering plan, such as the depth of excavation,
differs from the site safety plan, or

If getting a “bean’ by end of the fiscal year appears to compromise safety.

Reconsider the consequences of the continued action(s) and Stop , if the finding
warrants it. '
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6) “LAUGH” TEST - Question the appropriateness of what is being done. %
it you doubt that your actions are consistent with common sense, or
If you think you are being asked to do something stupid, but in a smarter way. a

Reconsider the consequences of the continued action(s) and Stop , if the finding
warrants it.
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SAMPLE INFORMATION
SWMU 33-010(a): Canyonside Disposal

S
-8
o BEGIN | END ANALYSES PERFORMED
o NO.] SAMPLE ID SITE 1D ASSIGNED PRS TYPE MATRIX DEPTH | DEPTH ORGANICS
i' ' {in) (in) [inorganics] Rad | vocs' [svocs® | PcBs® | HE® |Pesticides|Herbicldes
° 1 [AAA9646 [33-1414 33-010(a) Surface Soll 19258 | 19957
-~ 2 |AAA9B47  |33-1415 33-010(a) Surface Soil \) 6 19258 | 19957
3 3 |AAA9648  [33-1416 33-010(a) Surface Soil [§] 6 19258 | 19957
xy 4 |AAA9649  [33-1417 33-010(a) Surface Sofl 0 6 19258 | 19957
5 |AAA9650 33-1418 33-010(a) Surface Soll 0 6 19258 | 19957
8 JAAA964] 33-1392 007(a) Surface Soll 0 6 19253 | 19358 17674 17676
7 [AAA9644 33-1393 007(a) Surface Soll 0 8 19253 | 19358 17674 17676
8 |AAADBAS 33-1394 007(a) Surface Solt 0 8 19253 | 19358 17674 17676
-
L. RESULTS OF ANALYSES
Lu’ SWMU 33-010(a): Canyonside Disposal
s" ' RADIONUCLIDES INORGANICS
! ‘? NO.|SAMPLE 1D Uranium Ceslum-137 | Cobolt-60 | Silver Arsenic Barium | Berlllium |Cadmium (Chromiumy Mercury | Nickel Lead |[Antimony|Selenium| Zine
o mg/kg pCly pClg mg/kg mgkg | mgkg | mgkg | mgkg | mgkg | mg/kg | mgkg | mgkg | mgkg | mgkg | mgikg
1 |AAA9646 2.75 0.093 0.012 <0.76 <1 441 <0.45 | <0.35 3.3 <0.02 3.2 7 <4.3 <0.57 19
AAA9646R NA! NA NA <0.76 0.8 45,5 0.43 <0.35 5.1 0.03 <41 7 <4.3 <0.51 20
2 |AAA9G47 2.87 0.101 . | -0.007 <0.8 <1.3 99.3 | <0.86 | <0.37 7 <0.02 | <5.9 6 <4.5 [ <0.54 30
AAA9647R 2.81 0.111 -0.008 NA NA NA NA NA NA NA NA NA NA NA NA
3 [AAA9648 5.46 0.175 -0.009 <0.78 <1.7 92.7 <0.88 1.4 12.8 0.42 <7.2 35 <4.4 <0.53 204
4 |AAA9649 8.34 0.093 -0.016 «<0.76 <0.83 50.5 <0.5 <0.35 4.1 0.13 <3.3 289 <4.3 <0.52 26
5 |AAA9650 2.8 0.071 -0.008 <0.76 <0.55 57.5 <0.48 | <0.35 6.1 <0.09 <2.8 84 <4.3 <0.51 40
28]AAA9643 0 - 0.396 -0.021 <0.77 <1.2 129 0.74 | <0.39 | 34.0 <0.02 <84 24 6.1 <0.52 32
AAA9643R NA NA NA <0.77 1.1 141 <0.77 0.64 32.4 <0.02 9.1 26 <4.4 <0.52 34
27 [AAADG44 0 1.019 -0.009 <0.81 <1.6 129 <0.81 | <0.69 | 22.7 <0.05 <7.5 18 <4.8 <0.55 44
2B |AAAGEAS 0.49 0.837 0.002 <0.79 <1.2 78 «<0.88 { <0.43 7.4 <0.02 <52 10 <4.5 <0.53 27
SALs ? 230 5.1 1.1 383 bkg 5 340 bkg 38 210 23 1534 400 31 383 |23 004
EaLs” 1.4 1 NA 2 2 40 1 1 2 0.1 8 1 12 1 4
LANL UTLs ! 5.45 1.4 NA NA 7.82 315 1.95 2.7 19.3 0.1 15.2 23.3 1 1.7 50.8
TA-33 UTLs 4,12 2.068 NA NA 3.77 139 1.22 NA 14.8 NA 11.4 25.2 0.17 0.92 57.3
- No organics detected

661 ‘L2 19quianop

2 VOCs = Volatile organic compounds.
b SVOCs = Semivolatile organic compounds.
¢ PCBs = Polychiorinated biphenyls.
4 HE = High explosive.
® R = Reanalyzed.

! NA = Not applicable.
9 SALs = Scraening action levels.

h EQLs = Estimated quantitation limits.
! UTLs = Upper tolerance limits.
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SWMU 33-010(b): Canyonside Disposal N
BEGIN| END ANALYSES PERFORMED
NOJSAMPLEID! SPEID ASSIGNED PRS TYPE MATRIX DEPTH | DEPTH ORGANICS
. (n) (in) [inorganics] Rad | vocs® | svoCs® | PcBs® | HE? |[Pesticldes|[Herbicides

1 [AAASS51 33-1418 33-010(b) Surface Soil 0 6 19258 | 19957

2 |AAA9652 133-1419 33-010(b) Surlace Soft 0 6 19258 | 19957

3 |AAA9853 |33-1420 33-010(b) Surface Sofl 0 6 19258 | 15957
RESULTS OF ANALYSES
SWMU 33-010(b): Canyonside Disposal

RADIONUCLIDES . INORGANICS
NO.[ SAMPLE ID Uranium Cesium-137 | Cobaht-80 | Siiver Arsenic | Barlum ] Berflium |Cadmium|Chromium{ Mercury | Nickel Lead |Antimony|Selenium| Zinc
mg/kg pClg pClg | mgkg | mgkg | mgkg | mgkg | mgkg | mgkg | mgkg | mogkg | mgkg | mgkg | mgkg | mykg

1 JAAA9651 13.26 0.77 -0.013 <0.76 <1.8 78 <0.7 182 43.2 0.13. <3.3 83.7 <4.3 <0.52 402

2 |AAA9652 761.62 1.52 -0,008 <0.81 <2.2 135 | <0.83 | 53.7 34.2 «<0.03 | .207 122 <4.3 <0.51 222

3 JAAA9653 5.19 0.68 ~0.008 <0.79 <1.9 107‘ <0.83 5.7 8.7 «<0.05 429 8.9 <4.6 <0.55 43.9

SALs' 230 5.1 1.1 383 bkg 5340 | bkg 38 210 23 1534 | 400 ar 383 {23 004
EQLs? 1.4 1 NA® 2 2 40 1 1 2 0.1 8 1 12 1 4
LANL UTLs ® 5.45 1.4 NA NA 7.82 315 1.95 2.7 19.3 0.1 152 | 23.3 1 1.7 50.8
TA-33 UTLs 4.12 2.068 NA NA 3.77 139 1.22 NA 14.6 NA 11.1 } 25.2 0.17 | 0.92 | 57.3

No organics analyzed

2 VOCs = Volatile organic compounds.
b SVOCs = Semivolatile organic compounds.
¢ PCBs = Polychlorinated biphenyls.
4 HE = High explosive.
¢ NA = Not applicable.
! SALs = Screening action Jevels.

? EQLs = Estimated quantitation limits.
" UTLs = Upper tolerance limits.
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SAMPLE INFORMATION
SWMU 33-010(d): Canyonside Disposal

BEGIN END ANALYSES PERFORMED
NO.| SAMPLE ID SIE 1D ASSIGNED PRS TYPE UATRIX DEPTH | DEPTH ORGANICS
(in} | (n) [inorgsnics] Red | vocs* | svocs® | pcee® HE®  [Pesticides|Herbicides
1 |AAA9852 33-1422 33-010(d) Surface Surface soil 0 6 17843 | 19352
2 |AAA9853 33-1423 33-010(d) Surface Surface soil 0 6 17843 | 19352
3 JAAA9854 33-1424 33-010(d) Surface Surface soll 0 6 17843 | 19352
4 {AAA9B55 33-1425 33-010(d) Surface Surface soil 0 8 17843 | 19352
5 |[AAA9856 [33-1426 33-010(d) Surface Surface soll 0 6 17843 { 19352
8 |AAA9857 33-1427 33-010(d) Surface Surface soll 0 8 17843 | 19352
RESULTS OF ANALYSES
SWMU 33-010{(d): Canyonside Disposal
RADIONUCLIDES . INORGANICS
NO.| SAMPLE ID Uranium Coslum-137 | Cobsit-60 | Silver Arsenle | Barfum | Berilium [CadmiumChromiumy Mercury | Nickel Lead |Antimony|Selenlum| Zinc
mg/kg pCly pCly mg/kg mghkg | mgkg | mgkg | mgkg | mgkg | mgkg | mgkg | mgkg | mgkg | mgkg | mgikg
1 |AAA9852 0.38 0.779 0.003 <1 1.4 110 0.4 0.4 9.2 NA® 4 59 <0.25 | <0.3 77
2 |AAA9853 0.55 0.191 0.01 <1 1.3 68 0.09 0.4 8.8. NA 7 28 <0.25 | <0.3 36
3 |AAA9854 1.62 0.841 <0.002 <1 0.9 83 0.3 <0.4 6.3 NA <2 7 <0.25 | <0.3 45
4 |AAA98B55 1.09 0.849 0.022 <1 1.1 95 0.8 0.4 6.8 NA 4 9 <0.25 | <0.3 29
5 |AAA9856 0.34 0.519 0.004 <1 1 88 0.3 <0.4 3.6 NA <2 4 <0.25 | <0.3 20
6 |AAA9857 0.54 0.754 0.013 <1 1 89 0.2 <0.4 4.2 "NA 2 7 «0.25.] <0.3 18
SALs 230 5.1 1.1 383 bkg 5340 | bkg 38 210 23 1534 | 400 31 383 |23 004
EQLs ? 1.4 1 NA 2 2 40 1 1 2 0.1 8 1 12 1 4
LANL UTLs " 5.45 1.4 NA NA 7.82 315 1.95 2.7 19.3 0.1 15.2 23.3 1 1.7 50.8
TA-33 UTLs 4.12 2,068 NA NA 3.77 139 1.22 NA 14.6 NA 11.1 25.2 0.17 0.92 57.3
No organics anatyzed

2 YOCs = Volatile organic compounds.

b SVOCs = Semivolatile organic compounds.
¢ PCBs = Polychlorinated biphenyls.

4 HE = High explosive.

¢ NA = Not applicable.

! SALs = Screening action lavels.

9 EQLs = Estimated quantiation limits.

h UTLs = Upper tolerance limits.
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SAMPLE INFORMATION

SWMU 33-010(g): Canyonside dispasal SE of MDA-K <<
BEGIN END ANALYSES PERFORMED @)
NO. SAMPLE 1D SITE ID ASSIGNED PRS TYPE MATRIX | DEPTH | DEPTH ORGANICS -
(in) (n) |inorganies] Rad | vocs® | svocs® | pcBs® HE?  [Pesticldes|Herbicides ;5.’
1 |AAA9814 33-1428 33-010(g) cahyonside | soil 0 6 19283 | 19471 17831 ~
2 |AAA9815 33-1429 33-010(g) _cahyonside 0 6 19283 | 19471 17831
J |[AAA9816 33-1431 33-010(g) rubble pile 0 6 19283 | 19471 17831
4 |AAA9817 33-1430 33-010(g) drainage 0 6 19283 | 19471 , 17831 17798
5 |AAA9804 33-1345 006A-31 canyonside 0 8 19396 | 19462 17732
6 JAAA9812 33-1352 006A-38 __cdnyonside 0 6 19283 | 194714 17831
7 [AAAG813 33-1353 00BA-39 canyonside 0 8 19283 | 19471 17831
RESULTS OF ANALYSES
SWMU 33—010(_g)f: Canyonslide disposal SE of MDA-K
RADIONUCLIDES INORGANICS .
NO.| SAMPLE ID Uranlum | Cesium-137 | Siiver | Arsenic | Barium | Berilium | Cadmium | Chromium] Mercury | Nickel Lead | Antimony| Selenium | Zinc
mg/kg pClg mgkg | mgkg | mgkg | mgkg { mghg | mgkg [mgkg mohg | mgkg | mgkg | mgkg | mgkg
1 JAAA9814 0.55 0.107 <.78 <1.1 85.6 1.5 <.36 4.8 <.02 <6.8 10.9 <4.4 <.53. 34.3
2 |AAAZ9815 0.18 0.058 <.84 <.61 53.7 <.62 <.39 2.8 <.02 <5 3.3 <4.8 <.57 19
3 |AAA9816 1.57 0.588 <.75 <55 | <248 | <62 <.34 2.3. 0.56 <1.3 8.4 <4.3 | - <.51 32.4
4 JAAA9817 1.16 0.244 <.76 <.61 78.8 1.1 <.35 4.2 <.02 <6.2 6 <4.3 <.52 30.4
AAA9B17R® 1.27 NA' NA | NA NA NA NA NA NA NA NA NA NA NA
5 |AAA9B04 2.33 1.12 <0.76 | <1.6 559 | <0.91 | <0.51 4.4 <0.02 | <4.5 14.7 <43 | <051 | 45.8
AAAGB04R . 212 NA NA NA NA NA NA NA "NA NA NA NA NA NA
6 |AAA9812 1.35 2,085 <77 <.95 54.8 1.6 <52 3.4 <,03 <4 . 21 <44 <52 54.2
7 |AAA9813 0.62 1.202 <.82 <92 74.1 <1.1 <.59 4.9 <,02 <5.7 13.7 <4.7 <.55 43.1
SALs ? 230 5.1 383 bkg 5 340 bkg 38 210 23 1 534 400 31 383 23 004
EaLs " 1.4 1 2 2 40 1 1 2 0.1 8 1 12 ! 4
LANL UTLs' 5.45 1.4 NA 7.82 315 1.95 2.7 19.3 0.1 15.2 23.3 1 1.7 50.8
TA-33 UTLs 4.12 2.068 NA 3.77 139 1.22 NA 14.6 NA 11.1 25.2 0.17 0.92 57.3
ORGANICS DETECTED - .
RO, SAMPLE 1D HE RESULT | 'sAL EQL UNITS
5 |AAA9804 Tetryl(methyl-2,4,6-trinitrophenyinRramine) 0.69 NC mg/kg
7 |AAA9813 Amino-4,6-dinitrotoluene [2-} 0.36 NC mg/kg
AAAD813 Amino-2,6-dinitrotoluene [4-] i 038 | ANC mg/kg
8 VOCs = Volatile organic compounds.
b SVOCs = Semivolatile organic compounds.
¢ PCBs = Polychlorinated biphenyls.
d HE = High explosive.
® R = Reanalyzed.
¢ NA = Not applicable.
9 SALS = Screening action levels.

h EQLs = Estimated quantitation limits,
! UTLs = Upper tolerance fimits.
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SAMPLE INFORMATION

SWMU 33-011(b): NRAO Storage Area

{ BEGIN END ‘ ANALYSES PERFORMED
NO. SAMPLE ID SITE ID ASSIGNED PRS TYPE MATRIX{ DEPTH DEPTH ORGANICS
. n) {in.) Inorganies |  Rad | vocs® |svocs PpcBs® HE® [Pesticides| Herbicides
.1 |AAA9830 33-1433 33-011(b) surface soll 0 6 19255 19417
2 JAAA9831 33-1434 33-011(b) surface solil [ 6 19255 19417
i3 |AAA9832 33-1435 33-011(b) surface soll 0 6. 19255 19417
i4 AAA9833 33-1436 33-011(by surface soft 0 <] 19255 19417
5 [AAAQ834 33-1471 33-011(b) collocated | soll 0 6 19255 19417
6 |AAA9835 33-1437 33-011(b) surface soil o} ] 19255 19417 17897
7 |AAA9836 33-1438 33-011(b) surface soll V] 6 19255 19417
‘8 1AAA9837 33-1439 33-011(b) surface soll 0 6 19255 19417
i9 |AAA9838 33-1440 33-011(b) surface soll 0 ] 19255 19417
10{AAAG839 33-1441 33-011(b) surface soll 0 8 19255 19417
RESULTS OF ANALYSES
SWMU 33-011(b): NRAO Storage Area
RADIONUCLIDES INORGANICS
NO.] SAMPLEID | Uranlum | Ceslum-137 | Sitver | Arsenic | Barlum | Bedlium | Cadmium | Chromium | Mercury | Nickel | Lead | Antimony {Selenlum| Zinc
| mg/kg pCig mgikg | mgkg | mgkg | mghkg mg/kg mgkg mgikg | mg/kg | mgkg| mgkg | mgikg | mgikg
11 |AAAS830 0.4 1.938 <0.86 1.8 110 0.68 <4 6.2 <0.02 <7 10.1 <4.9 <0.58 34.2
. [AAA9830R" NA! NA <0.86 <1.8 110: <71 0.48 5.6 <0.02 7.5 15.5 <4.9 <0.58 34.2
'2 AAA9831 0.22 1.651 <0.88 <1.8 193 <0.72 <0.4 4.7 <.04 <5.8 | 10.8 <5 <0.59 28.6
i |AAA9831R 0.32 NA NA NA NA NA | NA NA NA NA NA NA NA NA
i3 {AAAZ832 0.33 0.943 <0.8 <1.5 99.6 <0.68 <0.7 4.8 <0.02 <4.9 11 <4.5 <0.54 279
AAA9832R NA 1.019 NA NA NA NA NA NA NA NA NA NA " NA NA
4 |AAA9833 . 0.41 0.906 <0.78 <1.6 94.9 <0.68 <0.51 5.6 <0.02 <6.8 | 146 <4.4 '<0.52 27.8
5 [AAAO834 0.23 0.702 <0.79 <1.8 105 <0.76 <0.51 6.1 <0.02 | <7.1 | 14.4 <4.5 <0.54 30.1
6 |AAA9835 0.41 -1.271 <0.76 <1.3 81.1 <0.63 <0.45 4.5 <0,02 | «6.2 | 8.5 <4.3 <0.52 21.8
7 |AAA98B36 0.68 0.502 <0.79 <l 92.5 <0.86 <0.36 5.8 <0.02 | <7.1 8.9 <4.5 <0.53 25.4
'8 |AAA9837 0.49 0.04 <0.75 <l.4 103 <0.39 <0.34 5.4 . <0.02 | <49 | 4.6 <4.3 | <0.51 15.8
9 |AAA9838 0.53 1.262 <0.82 <i.1 84.7 <0.59 <0.38 4.6 <002 | <4.2 | 13.2 <47 <0.55 31.9
10JAAA9839 0.49 0.081 <0.76 <13 82.5 <0.9 <0.35 5.4 <0.02 | <46 | 9.5 <4.3 <0.52 25.7
SALs ? 230 5.1 383 bkg 5 340 bkg 38 210 23 1 534 | 400 31 383 | 23 004
eaLs” 1.4 1 2 2 40 1 1 2 0.1 8 1 12 1 4
LANL UTLs ' 5.45 1.4 NA 7.82 315 1.95 2.7 19.3 0.1 15.2 | 23.3 1 1.7 50.8
TA-33 UTLs 4.12 2.068 NA 3.77 139 1.22 NA 14.6 _NA 11.1 {25.2 0.17 0.92 57.3
*lo Organics Detected

j‘ VOCs = Volatile organic compounds.
® SVOCs = Semivolatile organic compounds.
¢ PCBs = Polychlorinated biphenyls.

- 8 HE = High explosive.

¢ R = Reanalyzed.

! NA = Not applicable.
9 SALs = Screening action levels.

* EQLs = Estimated quantitation fimits.
I UTLs = Uppar tolerance limits.
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VCA Plan

.APPENDIX E METHODOLOGIES FOR DEVELOPING SITE-SPECIFIC PRELIMINARY
REMEDIAL GOALS TO DEMONSTRATE CLEAN CLOSURE

The following equation was used to derive cleanup levels for carcinogenic compounds in soil
for the recreational scenario:

TRX AT x 365 days/year

C=
(SF, 107 kglmg x EF x IR,,,)+SF, x EF x IR, x (1))
Where:
PARAMETER DEFINITION UNITS VALUE
Cc Cleanup level - chemical concentration in soil mga/kg -
TR Target excess individual lifetime cancer risk unitless 1076
AT Carcinogenic averaging time yr 70
EF Exposure frequency days/yr 28
SFg = | Oral cancer slope factor (mg/kg-day)'1 chemical-specific
IRsoll Age adjusted soll ingestion factor mg-yr/kg-day 93
SFj inhalation cancer siope factor (mg/kg-day)" chemical-specific
IRair Age adjusted inhalation factor ms-yr/kg-day 9.5
o Y Particulate emission factor (PEF) for non- m3/kg 141 x 107
volatiles .
f
-
mfa:c'.m_ use ONL /
lan for TA-33 9, g %, November 27, 19 :
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.APPENDIX F PARAMETERS USED FOR RESRAD CALCULATION OF URANIUM CLEAN UP
LEVEL
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sose Conversion Factor (and Related! Parameter Summary

File: COSFAC.BIN

® Dose conversion factors for inhalatjion, mrem/pCi: . . * .
* Ac~2274D * §.720E+00 * 6.720E+00 * DCF2¢(
* Pa-231 ¢ 1.,280E+00 * 1.280E+00 * DCF2(
® Pb-210+D ¢ 2.320E-02 * 2.320E-02 * DCF2{
® Ra-226+D * 8.600E-03 * B.600E-03 * DCF2{(
¢ Th-230 * 3.260E-01 * 3.260E-01 * DCF2(
-U-234 ’ * 1.320E-01 * 1.320E-01 * DCF2(
* U-2354D * 1.230E-01 * 1.230E-01 ¢ DBCF2{
* U-238+D ' * 1.1BDE-01 * 1.180E-01 * DCF2({(
. . . . .
. Dose ccnversion factors for ingestion, mrem/pCi: * .. ¢
* Ac-227+D * 1.480E-02 * 1.480E-02 * DCF3(
* Pa-~231 . . * 1.060E-02 ® 1.060E-02 * DCF3{
* Pb-210+D ® 7.270E~C3 * ?7.270E-03 * DCF3(
' Ra~226+D * 1.330E-03 * 1.330E-03 * DCF3l{
* Th-230 - . 5.480E-Q4 * S.480E-04 ¢ DCF3(
' U-234 ¢ 2.830E-04 * 2.830E-04 * DCF3{
! U-235+D ® 2.670E~04 ® 2.670E-04 °* DCF3(
U-238+D ® 2.690E-04 * 2,.650E-04 * DCF3(
o . .
Food transfer factors: ’ . d *
Ac-227+D , plant/soil concentration ratio, dimensionless * 2.500E-03 ® 2.S00E-03 * RTF(
Ac-227+D , beef/livestock-intake ratio, {(pCi/kg)/(pCi/d} ®* 2.000E-0S * 2.000E-05 ® RTF(
Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ¢ 2.000E-05 * 2.000E-05 * RTF(
. . .
Pa~231 - , plant/soil concentration ratio, dimensionless * }.000E-02 ®* 1.000E-02 * RTF(
Pa-231 . beef/livestock-intake ratio, (pCi/kg}/ (pCi/d} * S.000E-03 ® S5.000E-03 " * RTF(
Paz231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * € :000E-06 * S.000E-06 * RTF{
. - .
Pb-210+4D , plant/soil concentration ratio, dimensionless * 1.000E-02 ®* 1.000E-02 * RTF(
Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} * §.000E-04 * 8,000E-04 ° RTF(
Pb-210+D , milk/livestock-intake ratio, (pCi/L)/{pCi/d) ® 3.000E-04 * 3.000E-04 * RTF(
) . . -
Ra-226+D ,.plant/soil concentration ratio, dimensionless * {.000E-02 * 4.000E-02 ® RTF{
Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1,000E-03 * 1.000E-03 * RTF(
Ra-226+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) * 1.000E-03 * 1,.000E-03 * RTF(
- - L
fh-230 , plant/soil concentration ratic, dimensionless ® 1,000E-03 * 1.000E-03 °® RTF(
rh-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} ® 1.000E-04 ® 1.000E-04 ®* RTF({
rh-230 , milk/livestock-~intake ratic, (pCi/L}/ (pCi/d) * 5 000E-06 * S_O00E-06 * RTF(
. . .
1-234 . plant/soil concentration ratioc, dimensionless * 2.500E-03 ®* 2.S00E-03 ® RTF(
1-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 31.400E-04 * 3.400E-04 * RTF(
-234 « milk/livestock-intake ratio, (pCi/L}/(pCi/d}’ * 6.000E-04 * 6.000E-04 * RTF!
i ' ] . L]
-235+D , plant/soil concentration ratio, dimensionless * 2.500E-03 * 2.S00E-03 * RTF(
~235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 3.400E-04 * 3.400E-04 * RTF(
:23500 , milk/livestock-intake ratie, {(pCi/L)/{(pCi/d) ®* 6.000E-04 * 6.000E-04 * RTF(
L[] - *

= »
(]
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¢ Current ° * Parameter
Parameter 2 Value * Default ° Name
ééééééééééééééééaééééééééééééé865&55556653é€ééééSéééééééé}éééééééééééééééé6é5éééééaééééé&é&éééééﬂﬁééﬂé
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. Dose Ccnversaon Factor (and Related) Parameter Summary (continued)

File: DOSFAC.3IN
° * Current ° * Parameter
. Parameter * Value * Default * Name )
A8 B 8884888888840 408488484888388888888084888848488848858854884486488584888484¢845858888884486845844485455844844
* U-238+D , plant/soil concentration ratio, dimensionless ¢ 2.500E-03 * 2.500E-03 * RTF(IB,J.)
* 1J-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.400E-04 °® 3.400E-04 ° RTF{ 8,2) -
* U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 6.000E-04 * 6.000E-04 * RTF( 8,3)
. . . .
* Bioaccumulation factors, fresh water, L/kg: . . .
* Ac-227+D , fish ' * 1.500E+01 * 1.500E+01 ® BIOFAC( 1,1)
* Ac-227+D , crustacea and mollusks * 1.000E+03 * 1.0COE+03 ° BIOFAC{ 1,2) -
. - .. .
* Pa-231 , fish ‘ : * 1.000E+01 * 1.000E+01 * BIOFAC( 2,1)
*..Pa-231 . crustacea and mollusks ® 1.100E+02 * 1.100E+02 * BIOFAC( 2,2)
. . . © e
* Pb-210+D , fish * 3.000E+02 * 3.000E+02 * BIOFAC( 3,1)
* Pb-2104+D , crustacea and mollusks ' * 1.000E+02 * 1.000E+02 * BIOFAC( 3,2)
. . . .
* Ra-226+D , fish ' * 5.000E+01 * 5.000E+01 * BIOFAC( 4,1)
* Ra-226+D , crustacea and mollusks ® 2.500E+Q2 ® 2.500E+02 ® BIOFAC( 4,2)
> - . -
' Th-230 , fish ’ * 1.000E+02 * 1.000E+02 °® BIOFAC( 5,1)
* Th-230 , crustacea and mollusks * S5.000E+02 * S.000E+02 . BIOFAC( 5,2)
. . . .
Qq , fish . * 1.000E+01 * 1.000E+01 * BIOFAC{ §,1)
' 4 , crustacea and mollusks ¢ 6.000E+01 * 6.000E+01 * BIOFAC( 6,2)
J L) . . .
' U-235+D , fish ' * 1.000E+01 * 1.000E+01 * BIOFAC( 7,1)
' U-235+D , crustacea and wollusks * 6.00DE+01 * 6.000E+01 * BIOFAC{ 7,2)
. - . .
' U-238+D , fish ® 1.000E+01 * 1,000E+01 * BIOFAC( 8,1) i

U-238+4D , crustacea and mollusks ® 6:000E+01 ® 6,000E+01 * BIOFAC( 8,2)
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Site-Specific

Parameter

. Area of ccntaminated zone (m**2)

Thickness of ccntaminated zone {(m)
Length parallel to aquifer flow (m)
Basic radiation dose limit (mrem/yr)
Time since placement of macerial (yr)
Times for calculations (yr)

Times for calculations (yr)

“Times for calculations (yr)

Times for calculations (yr)
Times for calculations (yr)

.Times fcr calculations (yr)

Times for calculations ({yr)
Times for calculations (yx)

Times £or calculations (yr)

Tnitial principal radionuclide (pCi/g): U-234
Initial principal radionuclide (pCi/g): U-235
rnictial principal radionuclidé (pCi/g): U-238
Concentration in groundwater (pCi/L): U-234
Cencencration in groundwater (pCi/L): U-235
Concentration in groundwater (pCi/L): U-238

Cover depth {(m)

Density of cover material (g/ca*+l)

Cover depth erosion rate {(m/yr)

Pensity of concamin;ced zone {(g/cm%+3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity

’.j;ntaminal‘.ed zone effective porosity’
Contaminated zone hydraulic conductivaty (wm/yr)
Contaminated zone b parameter

Humidity in air (g/cm<*3)

Evapotranspiration coefficient

Precipitacion (m/yr)

trrigation (m/yT)

[rrigation mode

wnoff coefficient

latershed area for nearby stream or pond (m+**2)
ccuracy for watexr/soil computations

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

aturated zone total porosity

aturated zone effective porosity

aturated zone hydraulic conductivity (h/yr)
aturated zone hydraulic gradient

iturated zone b’ parameter

iter table drop rate {(m/yr)

111 pump intake depth (m below water table)
ydel: Nondispersion (ND) or Mass- Balance (H[z,,
111 pumping rate (m**3/yr)

.

.

User

Input

2.500E+02
1.000E+00
1.800E+01
.S500E+01
.000E+00
.000E-01
1.000E+00
1.000E~01
5.000E+01
1.000E+02
S.000E+02
1.000E+03
5.000E+03
1.000E+04

o

4.100E+02
1.500E+02
3,.700E+02
not used
not used

not used

0.000E+00
not used
not used
1.600E+00
0.000E+00
4 .000E-01
2.000E-01
4 .400E+02
4 ,050E+00
not used
9.990E-01
4.800E-01
0.000E+00
overhead
$.000E-01
1.000E+06

1.000E-03 °

1.600E+00
3.000E-01
3.000E-01
1.000E+02
2.000E-02
4.0S0E+00
3.000E-01
1.000E+02

-

-+

.

-

Paramecer Summary

Default

1.000E+04
2.000E4+00
1.000E+02
3.000E+01
€ .000E+00
1.000E+C0
2.000E+00
1.000E401
3.000E.Q1
1.000E+02
3.000E+02
1.000E+023
0.000E+00
Z.000E+00

7.000E+00
97.000E+00
9.000E+00
9.000E+00
0.000E+00
0.000E+00

0.000E+00
1.500E+00
1.000E-03
1.500E+«00
1.000E-03
4.000E-01
2% 000E-01
+.000E+0Q1
£,300E+00
8_000E+Q0
S.000E-01
1.000E«+00
2.000E-01
overhead
2.000E-01
1,000E+06
1.000E-03

- 1.500E+00

4.000E-01
2.000E-01
1.000E+02
2.000E-02
£€.300E+00
1.000E-03
1.000E+01

-

{\g& 5°°€s&3:>t3 sogiggicla.::}

Used by RESRAD
* {If Qifferent f;‘om user input)
!ééééééééééééééééééééééAéééééééaééééééééééééAAéééééééééééééééééééééééééé66éééééééééaiéaéaéééééééééééaééééééééééﬂﬂééééaaééaii-

Parameter
Name

AREA
THICKO
LCZPAQ
BRDL
TI

T 2y
T{ 3)
Tt 4)
T{ S5)
T( 6)
™ 7
T( 8)
T( 8)
T(10)

81( 6)
s2(N
51( 8)
W1( 6)
H1i( 7)
W1l({ 8)

COVERO
DENSCV
vcv
DENSCZ
vez
TPCZ
EPCZ
HCCZ
BC2
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
HWAREA

‘EPS

DENSAQ
TPSZ
EPSZ
HCSZ
HGWT
BSZ

DWIBHWT
MODEL

e UM
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Site-Specific Parameter Summary (continued)
.

* 0.000E+00

OFErAL UsE
T e AR G S 1

onl

¢ User ’ * Used by RZSRAD * Parameter
Parameter * Input * Default °* (If different from user input) ¢ Name
aaaaa&saasaaaaéaaaaaaaaaaaaaaaaaaaaaaaaaaéassééaéaéaaaaaaaaAAAéaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaéaaéaaaaaaaaaaeaaaaaaaaaaaaaa
Number i unsaturated zone strata’ ¢ not used * 1 * - * NS .
Unsat. zone i, thickness (m) * * not used * 4.000E+00 ° --- * H)"
Unsat. zone 1, soil density {g/cm==3) ®* not used * 1.500E+00 * --- * DENSUZ(1)
Unsat. zone 1, .total porosity * not used * 4.000E-01 ° --- * TPUZ(1)
Unsat. zcne 1, effective porosity ®* not used * 2,000E-01 ° - * EPUZ(1)
Unsat. c-one 1, soii-specific b parameter * not used ¢ E.300E«00 ° --- * BUZ(1)
Unsat. cone 1, hydraulic copductivity (m/yr) * not used * 1.000E+01 ° --- ¢ HCUZ{1)
. . . -
Unsat. cone 2, thickness {(m) * not used * 0.000E+00 * .- . H(zi
Unsat. cone 2, soil density lg/cm»*3) * not used * 1.500E+00 ° e ® DENSUZ(2)
Unsat. cone 2, total porosity ° not used * 4,000E-01 * --- ® TPUZ(2)
Unsat. cone 2, effective porosity * not used * 2.000E-01 ° -=- ® EPUZ(2)
Unsat. :zone 2, soil-specific b parameter * nor used * £.300E+00 * --- * BUZ({2)
Unsac. zcne 2, hydraulic conductivity (m/yr} * not used * 2.D000E+D1 °* .- ¢ HCUZ(2)
B . . .
Distr:ucicn coefficients for U-234 . . * .
Contaminated zone (cm**3/g) * S.000E+01 ° S.000E+01 ° --- * DCNOCC{ 6)
Unsaturated zone.1 (cm**3/g) * 5.000E+01 * 5.000E+01 * --- . DCNUCU( 6, 1) :
Unsaturated zone 2 (cm**3/g) * S.000E+0Q01 * S.0GOE+O01 * --- * DCNUCO( 6,2) .
Saturated zone (cm**3/9) = §.000E+01 * S.0DOE+D1 * --- ¢ DOWOCS( 6)
Leach rate (/yr) * 0.000E+0G * 0.0DOE+00 * 2.996E-06 * ALEACH{ €) i
.1ubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 6) :
) - - - L]
Distr:rution coefficients for U-235 ° . * hd
Contaminated zone (cm**3/g) * S.000E+01 ® S.O000E+01 * - ‘* DCNTCC( 7) :
Unsaturated zone 1 (cm**3/g) ® 5.000E+01 ® 5.000E+01 * - * DONUCU( 7,1) i
Unsaturated zone 2 (cm**2/qg) ® S.000E+01 * 5.000E+01 °* - ®* DCNUCU( 7.,2)
Saturated zone (cm**3/g} ® S.000E+01 * 5.000E+01 ° --- * DCNUCS({ 7)
Leac:: rate (/yr) ® 0.000E+00 * 9.000E+0D0 * 2,.996E-38 ® ALEACH( 7)
Soluzility constant * 0.000E+00 ® Z.000E«00 * not used * SOLUBK({ 7)
. . N L] .
Distrizution coefficients for U-238 . . ° .
Contamninated zone (cm**3/g) ® 5.000E+0) * 5.000E+01 * --- ¢ DAavueC( 8)
Unsaturated zone 1 (cm**3/g) ® S.000E+01 * $.000E+01 * --- * DCNUCU( e,1)
Unsaturated zone 2 (cm**3/g) * 5.000E+01 ® S.000E+0Q1 * --- * DCNUCO( 8,21
Sfaturated zone {cm**d/g) * 5.000E+01 * 5.000E+01 * --- * DCNUCS( 8)
Leach rate {/yr) * 0.000E+00 * 0.00DE+00 * 2.996E-06 * ALEACH( 8)
Solubility constant * 0.00DE+00 * 0.DDOE+00 * not used ® SOLUBK( a)',._
. . . .
Mseritution coefficients for daughter Ac-227 . b . *
Contaminated zone (cm**3/g) ¢ 2.000E+01 * 2.000E+01 * .- * DONDOC( 1) ‘
Unsaturated zone 1 (cme*3/g) * 2.000E+01 * 2.00D0E+01 °* i * DONUCU({ 1,1)
Unsacturated zone 2 {(cm**3/g) ®* 2.000E+01 * 2.0002+01_' - * DCNOCU( 1,2)
Sacu:a.:ed zone (cm**3/g) * 2.000E+01 ®* 2.000E+01 * - * DCNOUCS( 1)
Leach rate (/yx) ° 0.000E+00 * 0.D0OE+DO * 7.474E-06 * ALEACH{ 1)
Solutility constant * 0.000E+00 ‘riot used * SOLUBK( 1)
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i ®* Distribution coeificients for daughter Pa-231

* Distributicn coefficients for daughter Pb-210

* pistribuction coefficients for caughter Ra-226

hillside 140 -

rme estimate

Parameter

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm*+*3/g)

Unsaturated zone 2 (cm**3/g)

Saturated zone {cm**3/g)

Leach race (/yr)

Solubility constant

Contaminated zone (cm**3/g)

‘Unsaturated zone 't (cm**3/g)

Unsaturated zone 2 lcm'%ﬁ/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constanc

Contaminaced zone (cm**3/g)

Unsaturaced zone 1 {cm**3/g)

Unsaturated zone 2 {cm**3d/g)

Saturaced zone {cm**3/g)

Leach rate {(/yr)

Solubility constant

Distribution coefficients for daughter Th-230

Contaminated zone {(cm**3/qg)

Unsaturated zone 1 {cm**3/g)}

. Unsaturaced zone 2 (cm**3/g)

Saturated zone (cm**3/q)

Leach race (/yr)

Solubility constant

Inhalation rate (m**3/yr]

T° Limit = 0.5

vear

Site-Specific Parameter Summary {ccntinued)

Mass loading for inhalation (g/me**3)

Dilution length for airborne dust, inhalation (m)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on sice)
Shape factor flag, external gamma

£8/29/95

iZ:48

Fage 2

File: HILL140 .RMT

* Usex

. Inpuc

5.000E+02
S.000E+01
5.000E+01
® 0.00CE«00
0.000E+00

® 1.000E+02
® 1.000E+02
¢ 1.000E«02
* 1.000E+02
* 0.000E+00
® 0.000E+00

® 7.000E+01
® 7.000E+01

* 7.500E.01

¢ 7.000E+01
* 0.000E+00
* 0.000E.00

® 6.000E+04
* 6.000E+04
¢ 6.000E+04
® 6.000E+04
* C.000E+D0
® 0.000E+00

® 1.840E+04
* 1.000E-04
® 3.000E+00
® 3.000E+0X
® 4.000E-01
* 7.000E-01
* 0.000E+00
* 6.650E-03
®-1.000E+00

S.000E+01"

»

Cefault

S.000E«01
$.000E+G1
£.000E+01
S.000E+01
9.000E+00
C.Q00E+00

1.000E+02
1.000E+02
1.000E+02
1.000E+C2
0.000E+00
2.000E+00Q

7.000E+01
7.000E+G1
7.000E+01
7.000E+01
2.000E+09
0.000E+00

5.000E+04
€.000E+04
£.000E+04
§.000E+04
".000E+02
0.000E+00

8.400E+03
2.000E-04
3.000E+00
3.000E+01
4.000E-01
7.000E-01
$.000E-01
2.S00E-01
1.000E«0Q0

e

Used by RESRAD
(1f different from user inpur) °©
AaasséaaééaasaasaaaAééaaaaaaagséeaaaaaaasaaaeaaaaaaaaaaa;aaaaaaaaaaaaaaaaaaaaeaasaaasaaaasaa

2.996E-06
not used

1.49%E~06
not used

2.141E-06

not used

2.500E-09%
not used

-1 shows non-circular AREA.

NG A DRSO
Nccrn od (1€

Parameter

Nawme

DeNuCe (
DCNUCT(
DCNUCU (
DCNUCS (
ALEACH(
SOLUBK(

DeNoee(
DONUCU (
DCNOCU(
DCNUCS (
ALERACH (
SOLUBK (

DCNUCC (

DCNOCU(
DCNUCS {
ALEACH {
SQLUBK (

DeNUCC(
DCNUCU(,
baNucu (
DCNUCS (
ALEACH(
SOLUBK(

SHP1L
FIND
FOTD
FS

2) i
2,1)
2,2)
2)
2)
2)

3)
3.1)
3,2)
3)
3)
3)

s

4)
4.1) o
4,2) L

5)
5,1)
5,2)
$)
S)
5)
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7 Zimit = 0.5

I=e estimace

Faramecey

year

Site-Specific Paramerer Summary (continued)

Radii of shape factcr array tused if FS = -1):

Tuter annular radius

Zuter annular radius

Juter annular radius

Zuter znnular radius

Zuter annular radius

Cuter annular radius

' Cuter annular radius

Cuter annular radius

Cuter annular radius

Cuter annular radius

Cuter annular radius

Zuter annular radivs

(m}, ring

tm), ring

tm), ring

(m), ring

{m), ring

{m), ring

{m}, ring

{m), ring
{m), ring

tm),
(m) ..

{m},

1:

"9:
ring 10:
ring 11:
ring 12:

"ractions of annular areas wichin AREA:

=ing 1
®ing
Ring 3
Ring 4
Ring &
Ring €
7
B
Ring .9
Ring 1
Ring 11
‘Ring 12

ruits, vegetables

and grain consumption {(kg/yr)

2afy vegetable ccnsuzption i(ka/yr)

ilk consumption (L/yx}

eat and poultry consumption (kg/yr}

ish consumption (kg/yT)

ther seafood consumption {(kg/yx)

2il ingestion rate (g/yr)

rinking water intake (L/yr)
fracticn of drinking watex

»ntamination
ntamination
>ntamination
ntamination
mtamination
ntamination
mtamination

ntaminacion

fraction
fraccion
fraccicn
fraccaon
fraccaon
fracricn
fracrion

of
of
of
of
of
of
of

household water

livestock water

irrigation water
aguatic food
plant food

meat
milk

vestock fodder intake for meat (kg/day)
vesrock fodder intake. .for milk (kg/day)
k water intake for meat (L/day)
ock water intake for milk (L/day)
vestock soil intake (kg/day)
ss loading for fcliar deposition (g/m**3)

58/29/35

15:48

File:

. User

. Input

¢ 1.000E+00
* 2.500E+00
¢ 5.000E+00
* 1.000E+02
® 2.000E+01
®* 0.000E+00
* 0.000E+00
® 0.000E+00
® 0.000E+00
® 0.000E+00
® 0.000E+00
* 0.GOO0E+00

®* 1.C00E+00

® 1.000E+00.

* 1.000E+00
¢ 7.400E-01
* 0.000E+00
* 0.DDDE+DO
* 0.000E+00
* 0.000E+00
* 0.000E+00
* 0.000E+00
* 0.000E+00
* 0.000E+00
.

* not used
* not used
¢ not used
* not used
* not used
* not used
® 3.650E+01
®* not used
® not used
® 0.000E+00
* not used
®* not used
* not used
®* not used
®* not used
* not used

®* not used
* not- used
* not used
* not used
®* not used

* not used

Page
HILL140.RME

* Dpefault

¢ S.000E+01
¢ 7.071E+01
* 0.000E+00
* 0.000E+0C
* 0.000E+00
® 0.000E+00
* 0.000E+00
* 0.000E+00
® 0.000E+00
® C.000E+00
* 0.000E+00
®* 0.C0QE+00

* 1.000E+00
* 2.732E-02
* 0.000E+00
* 0.000E+00
* 0.000E+00
* 0.00DE+00
* 0.000E+00
* 0.000E+00
* 0.000E+00
* 0.000E+00
* 0.000E+00
* 0.000E+00
.

* 1600E+02
* 1.400E+01
* 9.200E+01
* 6.300E+01
* S.400E+00
* 9.000E-01
* 3.650E+01
* 5.100E+02
* 1.000E+00
* 1.000E+00

'* 1.000E+00

* 1.000E+00
* 5.000E-01
.1

*-1

-1

.

* 6.800E+01
* S.500E+01
* 5.000E+01
* 1.600E+02
* 5.000E-01
* 1.000E-04

E]

USE

~03Y  Nrew v¥RTX0D

Used by RESRAD

* {1f different from user input)

onty

Parameter

Name

RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE (
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE
RAD_SEAPE(

1)
2)
3)
4)
s}
6)
7)
8)
9)

* RAD_SHAPE(10)
RAD_SHAPE (11)
RAD_SHAPE{(12)

FRACA( 1)
FRACA( 2)

FRACA( 3)

FRACA( 4)
FRACA({ S)
FRACA( 6)
FRACA( 7)
FRACA( 8)
FRACA( 9)
FRACA(10)
FRACA(11)
FRACA (12)

DIET(1)
DIET(2)
DIET(3)
DIET(4)
DIET(S)
DIET{6)
soIL

FPLANT
FMEAT

LFIS
‘LF16
IMIS
LMIe

pas e
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Summary : hillside 140 - rme estimate

Menu

SH A AE A A A8 AA888555858088485558558580548485854858555585846558855845

08/2%/95

15:45

File:

Page &

HILL140.RME

Site-Specific Paramecer Summary (continued)

Parameter

e User

* Input

x£4
CX-2-1

Used by RESRAD

®* Default ¢ {If different from user inpuc) ¢ Name
. .
A84888585884688555884888488888485848848848588858545648aa554544.

Parametes

R019 * Depth cf soil mixing layer (m} ¢ 1.500E-0: ®* 1.500E-01 * .—- Y
RC18 ° Zepth of roots tm) ° not used * 9.000E-01 °* -— * DROOT
R0O19 © DPrinking water fraction from ground water * 1.000E+DO ® 1.000E+00 * - * FGWDW ‘
RO19 ° Hcusehold water fraction from ground water ° not used * 1.000E+00 ¢ .- * PGWHH
R0{9 * Livestock water fracticn from ground water * 1.000E+0C * 1,000E+00 °® .- * PGWLHW
RO1® * Irrigation fraction from ground water ® not used * 1.000E+00 * -~ * FGWIR \
. . . . .
c14"~“7:-“‘-'~'c-12 cencentration in water (g/cme**3} * not used * 2.000E-05 * c—- * C12WTR
Ci4 * C-12 concentration in contaminated soil (g/g) * not used * 3.000E-02 * - * Cl2¢2 ,
Cl4 * Fraction of vegetation carben from soil * not used * 2.0D00E-02 * --- * CSOIL !
Ci4 _.* Fractien of vegetation carbon from air * not used * 9.800E-01 °* - * CAIR
Cl-l." ® C-14 evasion layer thickrness in soil (m} * not used * 13,000E-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 ° == * REVSW
14 ©° Fracticn of grain in beef cattle feed - * not used * 8.000QE-01 * --- * AVFG4
Cl4 * Fraction of grain in milk cow feed * rot used °* 2.000E-0 ° - * AVFGS
» . o . .
STOR * Storage times of contaminated foodstuffs (days): * M ) ° .
*STOR * Fruits, non-leafy vegetables, and grain ®* not used > 1.400E+01 ° - * STOR_T(1})
STOR * Leafy vegetables * not used °* 1.000E+00 ° - ° STOR_T (2
STOR *  Milk * not used * 1.000E+00 * .- * STOR_T(
STOR * Meat and poultry * not used * 2.000E+01 °* === ® STOR_T(4)
STOR * Fish * not used * 7.000E+00 ¢ R ® STOR_TI{S)
STOR * Crustacea and mollusks ®* not used * 7.000E+00 ° -—— * STOR_T{6)
STOR * WHell water * not used ¢ 1.000E+00 ¢ -——- *-STOR_T(7)
STOR * Surface water ®* not used * 1.000E+00 * - ¢ STOR_T (8}
STOR * Livestock fodder ®* not used * 3.5002+01 * -~ ® STOR_T(9)
. . . . .
2021 * Thickness of building foundation {(m) * not used * 2.S00E-0: * .- * FLOOR
K021 * Bulk density of building fcundation ig/cm®*3} ® not used * 2.400E+00 ° - ® DENSFL
"SR021 * 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
R021 * Volumecrric water content of the cover material * not used * 5.000E-02 ¢ .- * PH200V
R021 ¢ Volumetric vater content of the foundation ® not used ¥ 21.000E-02 ¢ - * PH20FL
RO21 * Diffusion coefficient for radon gas (m/sec): . . . .
Ro21 ° in cover material * not used * 2.000E-06 °* - * DIPCV
RO21 ¢ in foundation macterial ® not used * 3.000E-07 °* .- * DIFFL
R021 * in contaminated zone soil ® 2.000E-06 * 2.000E-06 * -——- ¢ DIFCZ
R023 * Radon. vertical dimension of mixing (m) * 2.000E+00 * 2.000E+00 * -——- * mMxx
R021 * Average annual wind speed (m/sec) * 3.DODE+00 * 2.000E+00 * - * WIND
R021 * Average building air exchange rate (1/hr) * not used *® S.000E-01 °* ~-- * REXG ’
R021 * Height of the building (room) (m) * not used * 2.500E+00 °® - * HRM .
R02)1 * Building interior area factor * not used * 0.000E+00 ° code computed (time dependent) * FAI
%021 * Building depth below ground surface {m) * not used °-1.000E+00 * code computed itime dependent) ¢ DMFL
R021 * Emanating power of Rn-222 gas ® 2.500E-01 * 2.S500E-01 * —— * EMANA(1)
R021 * Emanaving power of Rn-220 gas * not used * 1.S00E-01 ° .- . M(z)
i¢éeelebcedEcessceede EEgociiceciEcieiceataiotEciiistdliatatitedcenteeetcateaenedeeseedad 'cé‘éééééééééééééééééﬂéééééééééééé‘
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version 5.60 T Limit = 0.5 year 08/29/95 15:48 Page k4
¢ hillside 140 -~ rme estimate File: HILLi40.RME

Summaxy of Pathway Selections

Pathway . Usetr Selection
AA884888885884584484888888848548585888484848584584488484848585844848
1 -~ external gamma . . active
2 -~ inhalation {(w/o radon)* active
3 -- plant ingestion . suppressed
4 -- meat ingestion . suppressed
5 -~ milk ingestion . suppressed
6 -~ aquatic foods . suppressed
7 -~ drinking vater . suppressed
8 -- soil ingestion T. active
9 -- radon - b active

OFfremal use only
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RESRAD, Version §.60 T° Limit = 0.5 year 08/29/95 1$:48 Page 10
Summary : hillside 140 -~ rme estimate

Tile: HILL140.RME

Contaminated Zone Dimensions

Initial Soil Concentrations, zCi/g
488484548888455884855454485884844

88855884855453843558854458888848548448

Area: 250.00 square mecers C-234 4.100E+02 o4
Thickness: 1.00 meters U-235 1.900E+01 : 2
Cover Depth:

9.00 metexs . U-238 3.700E+02 !

Total Dose TDOSE(L), wrem/yr

Basic Radiation Dose Limit = 15 mrem/yr

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

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa_aaaaaAééaaaasaaaaauaaaaéaaaaaasasaaaaa
t lyears): 0.000E+00 1.000E-01 1.000E+00

1.000E+01 5.000E+01 1.000E+02 5.000E+02 1.00DOE+03
"TDOSE(tl: 1.409E+00

1.409E+00 1.410E+400 1.413E+00 1.443E+400 1.497E+00
9.391E-02 9.393E-02 9.402E-02 9.419E-02 9.617E-02 9.9B3E-02

2.000E+03 1.000E+04,
.297E+400 3.S21E+00
.331E-01 2.347E-01

laximum TDOSE(t): 3.S21E+00 mrem/yr at t = 1.000E+04 years . I

1.409E+00 1.409E+00
M(t): 9.391E-02 5,.391E-02

=N

FAYRVUIRTATA SOV ~
oferea. Use Only
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. nillside 140 - rme estimace File: HILL140.RME

Total Dose Contribu:ioné TCOSE(i,p,r) for Individual Radionuclides (i) and Pathways (p)
‘ As mrem/yr and Fraction of Total Dose At t » 0.000E+00 years
HWater Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
4558558888844 SAAAASAAASASS38A SASSAAAGSA5SASAA ASAASAAAAA5S55ASE SAASAAAASAAAASSA ASAAAAAAASA5AA4S | 8854444534444855
mrem/yr fract. oxem/yr fract. mrem/yr fract. mrem/yr fracr. mrem/yr fract. mrem/yr frace. nrem/yr ttacr,.'
(45844844 43888 AA355A5488 AA48888 S545844854 844488 555555884 854884 AAAAS5554 A44588 555544448 .ééﬂ_i&& 4422454484 sa4a4548
».650E-04 0.0007 =5.566E-01 0.3951 0.000E+00 0:0000 O.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 <7.041E-03 0.0050
' .254E-02 0.0586 2.404E-02 0.0171 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0D0 0.0000 3.078E-04 0.0002
.822E-01 0.2003 +.450E-01 .0.3188 0.000E+00 0.0000 ©0.00CE+O0 0.0000 0.000E+00 0.0000 O.OOOE+0D €.0000 6.040E-03 0.0043
DECECEEE EBRBRE (EiiR00E8E EREBRE CGEETERRARR EEERRE CEitERESE dpided ceceilEdd ECRABE CRRBXARAL RTRIBA 222222228 222222
| .€56E~-01 0.2596 :.030E+00 0.7309 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 O.O0O0E+00 0.0000 J:.3398-02 0.0095

Total Dose-Contributions TDCSE(i,p,t) for Individual Radionuclides {i) and Pathways p) B
As mrem/yr and Fraction of Total Dose At t = 0.000E+D0 years ,
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
S88888458844884844 L8884554558585888 &s548485485558848448 85544548858544848 2434485858585448 S854845545555488 4434855555555483
mrem/yr fract. srem/yr fractc. mrem/yr fract. arem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr .. fract. H
A888848484 2888448 5884484844 4484884 55348384848 858848 8344884548 sss8saa é;ééééé&é ‘848448 5454484444 s35848 4334335448 s44434
.000E+00 ¢.0000 C.COOE:OO 0.0000 ©.000E+00 0.0000 O.Q0O0E+00 0.0000 ©.COOE+00 0.0000 O0.C000CE+00 0.0000 S.646E-0) 0.4008 'F‘":

E+00 0.0000 <Z._000E+00°0.0000 ©0.000E+00 0.0000 0.000E+00 0D.0000 0.000E+00 0.0000 O.000E+00 0.0000 1.069E-02 0.0759 '

00 0.0000  2.J00E+00 0.0000 O0.O0DOE+00 ©.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 <%7.372E-0) 0.5233 :.
ecPCedEE eFeB8E& J228icd8E CEEEEE CEERLREE COEEER CRPCRREEL filedl cl2flipdld 222288 CRRJTBTER &AL 222222812 222882
.000E+00 0.0000 2.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.6000 0.000E+00 0.0000 1.409E+00 i

1.0000 i

pathways.

11l water independenc and dependent
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SN d0J ST Q’

s




RESRAD,

Summaxy

{adio~
luclide
434454
1-234
1-235
238
sEeeee

otal

vdio-
iclide
[EEEET
234
235
238
(31211
tal

um of

Jersion .20

nillside 140 -

Total Dose Contriburions. TDOSE{i,p.z! for Individual Radionuclides (i) and

".Ground
£8848558485558584448
mrem/yr
sass85848

fract.
EEL-EET
0.0007
0.0586

Total Dose Contributions TDCSE(i.p.t) for Individual Radionuclides (i) and

Water
£44444844584544a
mrem/yxr
555555554
5.000E+00 0.0000
%.000E+00 0.0000
9.000E+00 0.0000

fracet.
5348484

[
0.000E+00 0.0000

all water

-

rme estimace

T° Limit = 0.5 vear

08/28/%5

15:48
File:

n
ad

Page
HILL140.RME

As mrem/yr and Fracticz of Total Dose At t = 1.000E-D1 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

S458855555555544

mrem/yr fract.
4884554548 444444
5.566E-01 0.3951
2.404E-02 0.0171
4.490E-01 0.3188
éegéeé

€
1.030E+00 0.7309

Radon
S5848558888858844
mrem/yr
8855884848
6.580E-15
0.000E+00
0.000E+00

frace.
488444
0.0009
0.0000
(XX -1 1]

6.580E-15 0.0000

Plant
8A58888854585854544
mrem/yT
484855444
0.000E-00
0.00CE+00
0.000E+00

fract.
88548484
0.000C
0.0000
0.0000
éééedd

0.000E+00 0.0000

" Meat
£85455858854545844
fract.
EEEEET
0.0000
0.0000
0.0000

arem/yx
£55584844
0.0G0E+00
0.CO0E+00
0.000E+00

éééééd
0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 1.000E-01 years

Fish

§54888454558548444
mrem/yr fracc.
48585884484 485544
0.000E+00 0.0000
0.CO00E-00'0.0000
C.000E+00 0.0000
EEEeEdERE fiodééd
0.000E+00 0.0000

Water Dependent Pathways

Radon
85488454444584544
) mrem/yr fracc.
844848448 454444
0.000E+00 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
édeddeded
0.000E+00 ©0.0000

independent and dependent pathways.

Plant

£858488448455555444
mrem/yr fract.
558884448 as4448
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

eetadE
0.000E+00 0.0000

‘848345844548

Meat
885584558555484848
mrem/yr fract.
8484844
0.0000
0.0000
0.0000
L2132
0.0000

0.000E+00
0.CO0E+00
0.000E+00
serrezRed
0.000E+0Q

W A RN

el Use only

Fathways (pi

Milk
S885585885855548554
mxém/yr
84545554548
0.000E+00
0.000E+00
0.000E+00
ééedEecee

0.000E+00

fract.

0.0000
0.000¢
0.0000
gegdee
0.0000

Pathways (p)

Milk
&488588885848558448
mrem/yrc
84484484448
0.GO0E+00
0.000E+00
0.000E+00

frace.
As5444
0.0000
0.0000
0.0000

T-22-1-13

0.000E+00 ©0.0000

458488

=5
123
V.

Soil | I

aaaaasaaaasa:&-;
mrem/yr frac
458024488 388 I
7.041E-03 0.0(
3.079E-04 0.00
6.040E-03 o.uq_l
sazazaae axai
1.339E-02 0.0¢"

i
P

All Pathways®
aaaaaéaiiaaaaai-'
mrem/yx !racé,;
455535545 sd444
5.646E-01 0
1.069E-01 0.

7.372E~01 0.523 '
drapaesd idande
1.409E+00 1.000:

grpe et

e

g
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»

['1%

OE+00
CE-00

U-ysion 5.60

Rillside

Sround

i5884885854444848
mrem/yr . fract.
4888344448 485444
$.651Z-04 0.0007
28.254E-02 0.0586
2.821E-01
SEgEEEEEE Eéée

3.656E-01 0.2596

T” Limit = 0.5 year

140 - rme estimate

08/29/95

13:48

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

Fage 13
File: HILL140.RME

As mrem/y- and Fraction of Total Dose At t = 1.000E+00 years

Water _-Zependent Pathways

Inhalation’
8488884848885444
fracc.
EEEEL-FA
0.3951
0.0171
0.3188

mrem/yr
d44844454
5.566E-01
2.404E-02
4.450E-01
""""" EEEEE

€
1.030E+00 0.7309

Radon
444844588485848444
:::ﬁ/yr fract.
345845488 4544584
.E79E-13 0.0000
.S00E+00 0.0000
.S31E-15 0.0000

(= -0

m

6.37%E-13 0.0000

Total Dose Contributions TDOSE(i,p,t)

" Water
33838858884548884848
frace.
844844
0.0000
0.0000
0.0000

mrem/yr
4484484448
. .000E«00

SiEceceéee &éécdd
J2.000E+00 ©O.

21l water

Plant
5388454888848444
fract.
8444448
0.0000
0.0000
0.0000
EEEEdE
0.0000

mrem/yr
8584485844
0.000E+00
0.000E+00
0.000E+00

tEeceeeee

0.000E+00

{Iinhalation excludes radon)

Meat
388848554885484443
mrem/yxr fract. .
8884488544 4544488
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
eecdliEe ecddde

&
0.000E+00 ©.CDOO

for Individual Radionuclides (i) and

As mrem/yr snd Fraction of Total Dose At t = 1.000E+00 years

Fish
S48545455548548548
mrem/yr fractc.
£38444544 saaaaa
0.000E+00 0.0000
0.000E+00°0.0000
0.000E+00 0.0000
"""" ééégdd

0.000E+00 0.0000

independent and dependent

Water Dependent Pathways

Radon
8838445848445484844
fract.
444444
0.0000
0.0000
0.0000
(X111
©.0000

=rem/yr
4444254544
£.200E+00
.<J0E«00
.CDOE+00
eeiddeddd
0.COOE+00

[~ -]

pachways.

OFFItA( Use cwt}/
E"\‘.@ m} M\L ':\'}u

Plant .
8884445888488448454
fract.
448444
©0.0000
0.0000
0.0000
(31112
0.0000

mrem/yr
584588844
0.000E+00
0.000E+00
0.000E+00
FYITTIILYY
0.000E+00

Meat
885858558454884844
mrem/yr fract.
484858444 saa44a
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
ceddded 2RERRL
0.000E+00 0.0000

Fathways (p)

Milk
4483445458454548
nrem/yr fraect.
455354444 ssasas
0.000E+00 0.0000
0.000E+00 0.0000
C.000E+00 0.0000
Fzizzecis zesaas
0.000E+00 0.0000

Pathways (p)

Milk
A554444554584448
mrem/yr
535585846
0.000E+00
0.000E+00
0.000E+00
seeRaasas
0.000E+00

fracc.

453848
0.0000
0.0000
0.0000
(113333
0.0000

ey

Soil
a4a8445444458584;
mrem/f} fract.
A88444448 554448
7.041E-03 0.0080
3.081E-04 0.0002
6.040E-03 0.0043
e2RALReLE cieddd
1.339E-02 0.0085

All Pathways®
8445488855485484548
mrem/yr fract.
44454854858 538444
5.646E~01 0.4008
1.068E~-01 0.0759
7.372E-01 0.5233
e22222222 222222
1.409E+00 1.0000



RAD, Yersaon 5.60

T" Limit = 0.%

mary : nhillside 140 - rme estimate

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

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

Sround
io- $534444555453444
lide m-em/yr fract.
4848 554844844 s584a4
53 2.702E-04 0.0007
35 S4E-02 0.0586
3, 2.821E-01 0.2002
pdks cceciasee esedse
al 3.6SEE-01 0.2595

dater
lo- &548384555384844
lide mrem/vyr fract.
{448 543525348 334844
|4 0.00CE+00 2.0000
)5 ©.000E+00 0.0000
18 ©.000E+00 0.0000
2ed ceiicceés EeEskd
1  0.000EsQ0 0.0000

v of all water

year

08/29/95

15:48
File: HILL140.RME

Page 3

As mrem/yr and Fraction of Total Dose At t

dater Independent Pathways

Inhalation
84888588488888454848
mrem/yr . fract.
8843454844 4554848
S$.567E-01 0.3951
2.413E-02 0.0171
4.490E-01 0.3187

113211 ]

[
1.030E+00 0.7310

6.570E-11

Radon
£845445584458444
mrem/yx
885545444

fract.
834458
¢.0000
0.0000
0.0000

éeééeée
0.0000

0.000E+00
5.593E-16

6.570E-11

Plant
4388858445888448
frace.
458554
0.0000
0.0000
0.0000
éeeaded
0.000E+00 0.0000

mrem/yr
8548854844
C.000E+00
0.Q00E+Q0C
0.000E+00

= 1.000E+01 years

{Inhalation excludes radon)

Meat
8888845485548848448
mrem/yr
888588584
0.000E+00
G.000E+0Q0C
0.000E+00
eéééde

[
0.000E+00

fracc.
44848444
0.0000
0.0000
0.0000
éée éééd

0.0000

As wrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Fish
5544448455544445
mrem/yr
544554458 534348
0.000E+00 0.0000
0.000E+00° 0.0000
0.000E+00 0.0000

fract.

eéédeeeed

€ €
0.000E+00 0.0000

independent and dependent

4855544844

Water Dependent Pathways

. Radon
A88484358545458585848
fract.
4558448
©.0000

arem/yr

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

0.000E+00 0.0000

pathways.

J3‘

] q‘t ‘

Plant
S888858554854485558
mrem/yr
888444448
0.000E+00
0.000E+00
0.000E+00
écaédécéde
0.000E+00

fract.
4444848
0.0000
0.0000
0.0000
eEEEEL
0.0000

A"%‘

Meat
8858888555844544
mrem/yr
85388454848
0.000E+00
0.000E+00
0.000E+00 0.0000
E&céécded eiddeed
0.000E+00 0.0000

fracc.
4554488
0.0000
0.v000

AN

DFFImL Use ORIy

pathways (p)

Milk
5888858548555444
mrem/yr
8885554488
0.000E+00
0.000E+00

fracc.
4555844
0.0000
0.0000

0.000E+00 0.0000

0.0000

Pathwavs (p)

Milk
488848555454448448
mrem/yr fract.
£58448458 554548
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
eéEéeéédd

éeeddé
0.000E+00 O.

0000

Soil

s4444aa5a5555848)

mrem/yr
454484584
7.042E-03
3.109E-04
6.040E-03
(13233121
1.339E-02

&454a8

All pPathwayse®
s848584558845448
mrem/yr fract.
558845448 a34sa8
S.647E-01
1.070E-01
7.372E-01
(11T TTYLY)
1.405E+00

0.5232
atasde
1.0000

tract:.'.' l
0.0050

0.0002°
0.0043:
FTYPYTE
0.008s";

0.4
0.0
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As mrem/yr and Fracticn of

-ose Contrikutions TDCSZ!i,p,t)

t2/29/95

18:48
File:

fage 15
HILLiI40.RME

for Individual Radionuciides (i) and

Total Dose At t « 5.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

. Total

Ground Znhalation
1848858848448888 24438555444848444
nrem/yr fract. rem/yr <{ract.

184884888 858448
L 08SE-03 0.0008
266E-02
. 821E-01 0.2000
T TYETe

EEEE
658E~01 0.2594

Total Dose Contributrions TDOSE(i.p,t)} for Individual Radionuciides.(i) and

Rater
88554845444444
rem/yr
5455848 4asadd
00OE+00 0.0000

<00 0.0000
‘.uo 0.c000

fract.

O00E+00

1 water

-C.200E+00

C.200E+00

£25554544 555444
0.3950
0.0177
0.3184

0 0.7311

Radon
848884888a8885444
nrem/yxy
48858454884
1.633E-05
0.000E+00
6.960E-14

EECELERLCE

1.633E-08

fract.
EEEE-EY
0.0000
0.0000
(333113
0.0000

Plant
i5448448484844548
fract.
s45454
0.0000
0.0000
0.000E.00 0.0000

ececeeeee

0.D00E+00

mrem/yr
EELEEEEET
C.DO00E+00
0.000E+0D

0.0000

Meat
4548884488488848
fract.
844488
0.0000
0.0000
0.0000
(133323
0.0000

mrem/yr
355845844
0.000E+00
0.000E+00
0.000E+00

ceeeeiéad
0.000E+00

As mrem/yr and Fraction of Total Dose At t = 5.000E+01 years

Fish
£3484554888485844
~rem/yr fract.
&348855884 aassaé
Z.230E+00 0.0000
2.200E+0Q0 0.000QQ0
0.0000
egéeéd
0.0000

etceeeedd

Wdater Dependent Pathways

Radon
s8484848554848848
mrcm/yg
d88845844
0.000E+00
0.000E+00
0.000E+00
EEEEiteEee

€
0.000E+00 0.

fract.
&45444
0.0000
0.0000
©.0000
ggddd

0000

independenz and dependent pachways;

Plant
£5445484488588444
mrem/yr fract.
445443448 455444
0.000E.00 C.0000
0.000E+00 ©.0000

0.000E+0C ©.0000

0.000E+00 0.0000

Meat
&858844848454885484a
fract.
444444
0.0000
0.0000
0.0000
eddde
0.0000

mrem/yr
S48484444
0.000E+00Q
0.000E+00
0.00DE+00

[
0.000E+00

Pathways {p)

Milk
2888448848484854844
mrem/yr fracc.
88888848348 454448
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
EELREEEREL caddga
0.000E+00 ©0.0000

Pathways (p)

Milk
83888883445544448
mrem/yr fract.
8884588444 4584448
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
EEEEE LA 22edie
0.000E+00 0.0000

Soil
88444454554545448
mrem/yr
44448444548
7.045E-03
3.297E-04
6.040E-03
d2addgage
1.341E-02

frac:.
4444534
0.0050
0.0002
0.0043
[2323.1]
0.008S

All Pathwayse®

48838554858455448

mrem/yr fract.
448455554 555844
$.652E-01 0.4008
1.080E-01 0.0766
7.372E-01 0.5227
dadddaged giadss
1.410E+00 1.0000

perwe oo



REZSRAD, Version 5.%59 T° Limit = 9.5 year NB/29/73% 15:48 Page 13
Jumma ry hiliside 140 - rme estimate File: HILLI40.RME
Total Dose Contributions TDOSE{i,g,:; for Individual Radionuclides (i) and Pathways (p) d
As mrem/yr and Fracticn of Total Dose At t = 1.000E+02 years '
{
Water Independent Fathways (Inhalation excludes radon) ’
Ground Inhalation Radon Planc Meat Milk soil I
Radio- S8888888A88888488 LA58445555858888 5858558458548 888 44505845883 84488488 2555858558584858888 85545455448545848 A5585548554548
Suclide marem/yr fract. mrem/vr fract. mrem/yr -fract. mrem/yr fract. =rem/yr fract. mrem/yr fract. mrem/yxr fram:'
S4438848 S58543488 458888 £A55558444 555858 S858448858 483488 45588585448 5358488 1445848558 885848 558558555 555888 5555855348 2333
7-234  1.457E-03 €.0010 5.57SE-81 0.3946 6.482E-05 0.0GCO 0.000E-00 0.0000 {.000E+00 0.0000 0.000E+00 0.0000 7.0S2E-03-0.00
1-235  £.287E-02 0.0587 2.649E-02 0.0188 0.000E+00 0.0G00 0.000E+D0 0.0000 2.300E+00 0.0000 0.00CE+00 0.0000 3.S87E-04 0.00(
}-238 2.3820E-01 0.1996 4.490E-01 0.3178 S5,537E-13 0.0000 O0.00CE+-00 0.0000 2.D000E+00 0.0000 O.O0O0OE+00 0.0000 &.040E-03 0.00-
s ELCEEESEE G2EE3E GCARRAEERE SEGBAE CIREGEEEE EGEAEE GPEEEESEE £RGE22 CI23EC082 GECEAR CCREEEEEE fiEdEd  allasadd é!!é\'
‘otal 1.6G4E-01 0.2593 1.033E+03 0.7312 §&.482E-09 0.0000 G.00CE+00 0.0000 C.000E+Q0 0.0000 O.0Q0E+00 0.0000 1.3458-02 0.00.
t
Total Dose. Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = i.000E+02 years
Water Dependent Pathways
Water Tish Radon Plant Meat Milk All Pathways*
adio- £LSAAASAZASS8S88 S5A45882585548888 S855458558854888 LSA58845555854888 £s58558858888588 4s555885355555488 s834ss8dd4saas4
uclide mrem/yr fract. ' mrem/yr fract. mrem/yr fract. mrem/yr fract. arem/yr fract. mrem/yr fract. mrem/yr’ fract
445454 358845558 558888 488545448 AAASAS A55458848 A44448 453543588 548848 244385884 885484 885845448 354448 483352444 siaas
-234 2.000E+00 06,0000 ©.COO0E.00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 £.000E+00 0.0000 O©.OODE+00 0.0000 S.660E-031 ©
235 2.000E+00 0.0000 0©.000E+00 0.0000 ©.000E+00 0.0C00 0.0CO0E+00 ¢.C000 Q.CO0E+00 0.0000 O0.QOOE+00 0.0000 1.0S7E~03 ©
-238 2 .000E+00 0.0000 O©.000E+00 0.3000 0,000E+00 0.0000 0©.000E+00 0,.,0000 {.COOE+00 0.0000 0.000E+00 0.0000 <7.371E-01 0.521%
1EEREE CECEBBEEE CEEBE3 COEEECE8E (SEEBE CoEciid GEEE8E eCaBEEEEE G33E88 FEIRRIEAE GRLEZE EEEREEEEE cccedl  Z2iARiE 2iad!
tal 0.000E+00 0.0000 ©0.0C00E+00 0.0000 O0.000E+00 0.0000 0.0COE+00 0.0000 UT.000E+00 0.0000 O.000E+00 0.0000 1.413E+00 1.000‘
jum of all water independent and dependent pathways.

o
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Version 5.690
. nillside 1490 -

Ground
da88s888885885884844
mrem/yr fract.
5348885888 a54444
1.2581E-02 0.0087
8.475E-02 0.0587
2.817E-01

3.750E-01 0.2627

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

Water
884848545854848448484
fracet.
&£84448a
0.0000

mrem/yr
848445384844
0.000E+00
E+00

€eéeé
0.000E+00 ©0.0000

all water

T Limit = 0.5 yedr

rme estimate

08/29/95

Total Dcse Contributicns TDOSEfi,p,u)

1c.

File:

48 17

HILL340.RME

Fage

for individual Radionuclides

iL) and

As mrem/yr snd Fraction of Totai Dose At t = 5.000E+02 vears

Water Independent Pathways (Inhalation excludes radon)

Inhalation

84845484884584444
mrem/yr fract.
4444454848 484844
£$.612E-01 0.3850
3.954E-02 0.0274
4.491E-01 0.3113

eécéddad
1.050E+00 0.7277

é

Radon
S588844548484885854
fract.
4384844
0.0000
0.0000
0.0000

eeecee

0.0000

srem/yr
8584855844
1.5E28E-07
0.
6.

Plant
$8848858488554848
mrem/yr Zract.
88548444448 s54454
0.000E+00 ©0.0000
G.000E+00 0.0000
0.000E+00 0,0000

0.000E+00

Meat
A5485458554844448
fract.
45454588
0.0000
0.0000
0.0000

mrem/yxr
33854544848
0.000E+00
0.000E+00
0.000E+00
ééééééééé ééedde

0.000E+00 0.0000

As mrem/yr and Fracrion of Total Cose At t = 5.000E+02 years

Fish
84454554484848884844
fract.
444344
0.0000
0.0000
0.0000
éédddeé
0.0000

mrem/yxr
4544548844
0.000E+00
0.000E~+00
0.000E+00

gedeeéed

&E
0.000E+00

Water Dependent Pathways

Radon
A588484585485484844
fracc.
&8353544
0.0000
0.0000
0.0000
[L.1.1.1 1
0.0000

nrem/yr
43388484448
0.000E+00
0.C00E+00
C.000E+00
EEEdEcEER
0.000E+400

independent and depeﬁdenﬁ pacthwvays.

Plant
884854848345545444
mrem/yr fract.
543558588 A54844
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 6.0000

' éEcéédedd écéedé

0.000E+00 0.0000

Meat
£43555858555544
mrem/yr fvact.
4584445587 3585848
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
éeeceddée dEédde
0.000E+00 0.0000

Pathways (p)

Milk

S845444485454444

mxem/yr
454454548 554544
0.000E+00 0.0000
0.000E+00 -0.0000
0.000E+00 0.0000
ca2BeeL cadidd
0.000E+00 0.0000

fract.

Pathways (p)

Milk
5848585558545548
mrem/yr fract.
384844588 545858
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
EEEELLERE dEdded
0.000E+00 0.0000

‘€.040E-03

Soil
8884855555484444:
mrem/yx
8888458544
7.169E-03
€.035E-04

fract.
EEELTH
0.005C
0.00C3
0.0042
(12110
0.0096

daddizede
1.381E-02

All Pathways®
8484555455445444
mrem/yr fract.
8458848448 534443
$.809E~01 0.4027
1.249E-~01 0.0866
7.3685-91 0.5108
SREJRBEEE gEiiE
1.443E+00 1.0000



RESRAD,

Summary :

Radio-
iuclide
14545484
1-294
}-235
-238
asdidd

otal

dio-
clide
534484
234
238
238
tdEdd
tal

Versaon 5.350

h:iilside 140 -

Total Dose Contributions TDCSE(i.p,t! far Individuali ARadionuclides (i} and

Sround
d8888548585848484444
mrem/yr
8488844488
4.397E-02
8.707E-02
2.813g-02

fract.
484544
0.0294
0.0581
0.1879

EéEéé

éeécéeeee ¢
4.1Z4E-01 0.27%4

Total Dose Contributions TDOSEli,p.t) for Individual Padionuclides (i) and

Water
488455485848848484544
mreﬁiyr fracc.
8884458584848 554548
0.0095000 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
éééeddésd ceesed
0.000E+00 0.0000

all water

-

I

me estimate

Limit = 5.5 year

8/29/9¢

15:48

File:

Page 13
HILLI4O.RM4E

As mrem/yr and fraction oI Total Tose At

Water Independent Pathways

Inhalacicn
88884884485855545
mrem/yr
A8845844848
S.659E-01
$.870E-02
4.491E-~-01

EEEEEEEEE &
1.071E+00 0.7150

fract.

0.3779
0.0372

588844

Radon
8488854844854884448
fract.
EEEELE]

mrem/yx
45435485844
S.691E-07 0.0000
0.000E+00 0.0000
S.017E-10 0.0000

é
S.636E-07 0.0000

iZnhalaticn e

slanc

A8888888885555848

mreﬁiyr
884884848
0.000E~50
0.000E+C0
0.000E-00
£geée

.000E-0C

Iract.
584444
0.0000
0.C000
0.00090

12313

8¢ &¢
0.0000

<

As mrem/yr and Fraction cf Total Zose At ©

Fish

A85488885485848454
mrem/yr
8444548848 A44488
0.000E+00 0.0000
0.0Q0E«00" 0.0000
0.000E+00 0.0000
téeddeded éscedd
0.000E+00 0.0000

fract.

independent and dependent

Water Cependent Pathways

Radon
A8858548558484848448
fract.
348448

mrem/yr
8444854444
0.000E+00 0.02000
0.C00E+00 0.0000
0.000E+00 0.0000
dddededed &

0.000E+00 0.0000

pathways.

Flant
88484858855455548448
fract.
£488544
0.0000
0.0000
0.0000
(11111
0.0000

arem/yzr
8848484848448
$.000E~00
0.000E-CO
J.000E+30
[IX21 11313
0.000E+00

= 1.000E+03 years

xcludes radon)

Meat
S455888855884854a8
nrem/yr
258888844
0.000E+00 0.0000
0.000E+00 0.0000
"0.000E+00 0.0000
[ IX 2331
0.000E+00

fracc.
448544

(221212
0.0000

= 1.000E+03 years

Meat
555458858854854548
mrem/yr fracc.
4338454448 534484
0.00Q0E+00 00,0000
0.000E+00 0.6000
0.000E+00 0.0000
éEddisdee egedee
0.000E+00 0.0000

Pathwayvs (p)

Milk
885885888554544458
mrem/yr fraet.
544855558 244444
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00.0.0000
céded

é
0.000E+00 0.0000

Pathways (p)

Milk
S58888544585444448
mrem/yr fract.
5554848444
0.000E+00
0.000E+00
0.000E+00
E&dbdgead
0.000E+00

©0.0000
0.0000
0.0000

0.0000

Fryvere

11111 %

i

Soill ‘

4444445545a544"
‘mrem/yr :
445585544
7.465E-03
9.064E-04
€.040E-03
daazsaasd
1.441E-02

frac:
ssaa
0.00%
0. 004]
0.004
seeae
0.00¢

|

All Pathways®
s4848585458444488

_mrem/yr fract

843383544 3
6.173E-0)
1.437E-01
7:365E-01
cadadeédd
1.497E+00

0.09%5¢
0.9
dasasd
1.000¢



‘lll'i -

'

version

y

£.30

hillside 24C -

Ground
éééééééééééééééé
mrem/yr
t888484848548
£.586E-01
1.0452-01
2.812E-01

fract.
833444
0.2867
0.0458
0.1224

eLCSCECCEE €8

[ 11
2.044E+00 D.454¢€

Total Dose Contributions TDOSE{i,p,t) for Individual Radionucli@es (i) and

Water
S84454845848544448
Zract.

24444
0.0000
0.0000
0.0000

(21111

é
0.000E+00 0.0000

mrem/yx
584544585848
000E+00
OE+00
OE+00

all watcer

77 Limit = 0.5

rme estimate

tal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} ana

vear

08/29/95

15:48 Page 19

File: HILL140.RME

As mrem/yr and Fraction of Total Pose At t

= 5.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation
dsd488aa88885448
arem/yr fract.
258544454 548448
5.037E-01 0.26?8
1.773E-01 0.0772
4.497E-01 0.1958

zeceeceee

i.Z31E+00 0.5357

Radon
£584855845854484848
mrem/yr fract,
43854848488 as4a48
B.706E-06 0.0000
0.000E+00 0.0000
4.288E-08

0.0000

Plant’
4348848888858444
fract.
A4884844

mrem/yr
a48885544
0.000E+00 0.0000
0.000E«00 0.0000
0.000E+00 0.0000

€
0.000E+00 0.0000

Meat
25484855858455844
mrem/yT frace.
555584444 &44444
0.00DE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
ezzaas
0.0000

Eéddeecédd

0.000E+00

As mrem/yr and Fracrion of Total Dose At t = S.000E+03 years

Fish
A4854548884584848844
arem/yr
&344484544
¢.200E+00
£.000E+00
©.000E+00

&44444
0.0000
0.0000

©.000E+00 0.0000

fract. -

Water Dependent Pathways

Radon
84858884484844848444
mrem/yxr
45544584544
0.000E+00
0.000E+00
0.000E+00
€ééécEddd
0.000E+00

£ract.
444848
0.0000
0.0000
0.0000
éeeéde
€.0000

independent and dependent pathways.

‘843484444

Plant
84484848485554844
fract.
4455448
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr

[
0.000E+D0 ©0.0000

Meat
&3848848584585484484
mrem/yx fract.
48448458488 54545448
0.000E+00 00,0000
0.000E+00 0.0000
0.000E+00 0.0000
EEcEdddEd Eedddi
0.000E+00 0.0000

Pathways ip)

Milk
85855555545455544
mrem/yr
858455544
0.000E+00
0.0D0E+00
0.000E+00

‘fract.
844844
0.0000
0.0000
0.0000
(321111
0.000E+00 0.0000

Pathways (p)

Milk
S8485848545445544
mrem/yr <fract.
488554448 3454844
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
ceeddidze 2arese
0.000E+00

0.0000

_ Soil

6633554666653335
nrem/yr fract.
8444545488 454544
1.291E-02 0.00S6
3:1863-03 0.0014
6.068E-03 0.0026
CLL223232 Q82822
2.2168-02 0.0096

All Pathwayse
4848545455445444
&xem/yr fract.
444585544 434444
1.275E+00 0.5551
2.850E-01 0.1241
7.370E-01 0.3208
22222228 2288E2
2.297E+00 1.0000

S5 e



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

RAD, Yersion S.60
mary nillside 140 -

Ground
jo- SAAS8445548485584
lide - mrem/yr fract.
8544 AAA484444 554544
347 1.661E+00 0.4717
35  1.236E-01 0.0351
2.917E-01 0.0828
“zéezease saesas

Total Dose Ccontributions TDOSE(i,p,t}

1l 2.076E+00 0.5896
Hater
p- A8588548488484848544
ide mrem/yr fract.
$84 5838548844 ssssas
i ¢.000E«00 0.9000
H 0.000E+00 0.0000
y 0.000E+00 0.0000

(113313
0.000E+00 0.0000

of all water

T Limit = 0.5 year

rme estimare

08/29/95

15:48 20
file: KILL1SO.RME

Page

As mrem/yr and Fraction of Total Dose At t = 1.000E+04 years

Water Independent Pathways (Inhalacion excludes radon)

Inhalation

Radon

S85858854888854888 4548454584848545448

mrem/yr fract. mrem/yr fractc.
85888858488 888888 45558454888 5844488
6.487E-01 0.1842 2.1%7E-05 0.0000
3.116E-01 0.088%5 0.0D0E+00 0.0000
4.510E-01 0.1281 2.364E-07 0.0000
CEEECEEEE EEEdéé cocpdeddd éeedead
1.411E+00 2.221E-05 0.0000

0.4008

Plant
548485848584844444
mrem/yr
44855488448
0.000E+00 0.0000
0.000E+00 0.0G600
0.000E+00 ©.0000

frace.
EEE-EET

0.000E+00 0.0000

Meat
4458585445554448
fract.
454444
0.0000
0.0000
0.0000

mrem/yr
5888555484
0.000E+00
0.000E+00
0.000E+00

ceeeeeeee

0.000E+00

(13113
G.0000

for Individual Radionuclides (i} and

As mrem/yr and Fraction cf Total Dose At t = 1.000E+04 years

Hater Cependent Fathways

Fish Radon
88558438585858588 4545548488848588444
mrem/yr fract. mrem/yr fract.
888384444 3455888 4548884488 s884aa
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00°0.0300 0.CO00E+00 0.0000
0.000E+00 0 0000 0.C00E+00 0.0000
EEetBBEEL REEEE EoRERIELEE cliidéd
0.000E+02 0.0000 0.000E+00 0.0000

independent and dependent pathways.

Plant
48544485555843548
arem/yr
45558585488
0.C00E+00
0.000E+00
©0.000E+00

fract.
&348434
0.0000
0.0000
0.0000

egedae
0.000E+00 0.0000.

Meat
£5554888554584444
fract.
58444
0.0000
0.0000
0.0000
esddd
0.0000

mrem/yr
555585444
0.0005#60
0.000E+00
0.000E+00
caeazaded
0.000E+00

Pathways (p)

Milk
A5848545442845484
mrem/yx
554555484
0.000E+00
0.000E+00
0.000E+00

fract.
845544
0.0000
0.0000
¢.0000

[:21X-1-1 1
0.000E+00 0.0000

Pathways (p)

Milk

488884858555554548
mrem/yr

AR485588448
0.000E+CQ
0.000E+00
0.000E+00
édgedazae
0.000E~00

fract.
EEEEEE
0.0000
0.0000
0.0000
(112222
0.0006

moame o . PTIRRS
K

Soil ‘l
aas8asdss55a848]:

mrem/yr fract. ﬂ
444854844 ssaass
2.167E-02 0.0063
5.703E-03 0.001¢
6.197E-03 0.001¢
eeazaasee 2ezzad
3.357E-02 0.009¢

All Pathways*

s585885445854845 |
mrem/yxr tract.é
daaasssds

2.331E.00
4.410E-01
7.488E-01
saamzzest
3.521E+00

4338448,

0.6
0.12
0.2127
(111118
1.0000



u) VerSlOn $.60

T® Limit = 0.5 year

:ry : hillside 140 - rme estimate

it  Product Branch

(3) Fraction
148 84848848 As4888444
[} U-234 1.000E+00
| Th-230 1.000E+00
' Ra-22§ 1.00CE+00
Pb-210 1.000E+00
t ODSR{3)

5% “U-235  1.000E+00
5 Pa-231 1.000E+00
5 Ac-227 1.000E+00
.. ODSR(J)

U-238  1.000E+00

- YJ-234  1.000E4+00
Th-230 1.000E+00
Ra-226 1.000E+00
Fb-210 1.000E+00
ADSR(3)

Lée CEEEERE EEéécecee

08/29/95

15:48

File: H

Page 21
ILL140.RME

Dose/Source Ratios Summed Over All Pathways.

Parent and Progeny Principal Radionuclide Contributions Indicated

t= 0.000E+00 1.000E-01
888843888 s45484848444
1.377E-03 1.377E-03
0.000E+00 3,054E-09
0.000E+00 1.215E-12
0.000E+00 1.45%E-17
1.377E-03 1.377E-03

5.625E-03 5.625E-03
0.000E+00 3.148E~08
0.000E+00 2.739%E-10
5.625E-03 5.625E~-03

1.992E-03 1.992E-03
0.D00E+D0 3.BSSE-10
0.000E+00 4.320E-16
0.000E+00 0.000E+00
©0.000E+00 0.000E+00

1.992E-03 1.992E-03

ceeeddede ecéEeEdiE

r8848858444

1.377E-03
3.054E-08
1.214E-10
1.433E-14
1.377E-03

£.625E-03
3.148E-07
2.713E-08
5.626E~03

1.992E-03
3.BS6E~-09
4.321E-14
1.131E-16
7.188E~-21
1.992E-03

H

1.

3

1.
1.

MmN W on

1.
3.

4

1.
2.

1

DSR {3

18845444
377E-03
.054E-07
213E-08
337E-11
.377E-03

.625E-03
.148E-06
.472E-08
.631E-03

$92E-03
BS6E-08
.320E-12
144E-13
60SE-17
.992E-03

.t} {mrem/yr}/{pCi/g)
1.000E+00 1.000E+01 S.000E+01 1,000E+02 5.000E+02
4888488844

4384484484
1.377E-03
1.527E-0€
3.014E-07
1.269E-09
1.379E-03

5.624E-023
1.573E-0S
4.297E-05
S.683E~-03

1.992E-03
1.548E-07
1.080E-10
1.424E-11
4.797E-14
1.592E-03

1.
3.052E-06:
1.
7
1

5.
3.
-201E-04
S.

1

1.
.894E-07
.318E-10
1.
.0S4E-13

3
4

[3

376E-03 1

157E-06

.632E-09
.3B1E-03

624E-03
144E-05

775E-03

992E-03

133E-10

1.9292E-03

ch Fraction is the cumulative factor for the j‘th principal radionuclide daughter:

DSR_includes contributions from associated (half-life p 0.5 yr) daughters.

Lde

] 1.089E+04 1.
5 2.667E+03 2.
1 7.529E+03 7.

} t= 0.000E+00 1.

248258858
.373E-03
1.522E-08
2.821E-08
2.858E-07
1.417E-03

5.617E-03
1.563E-04
8.004E~04
6.574E~03

1.989E-03
1.944E-06
1.077E-08
3.354E~-08
1.28%4E-10
1.991E~03
EEELEBRER

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

Basic Radiation Dose Limit =

000E-01  1.000E+00  1.000E+01
144~ &44445848 448344888 £58854348  sasssasas
089E+04 1.069E+04  1.089E+04
667E+03 2.666E+03  2.664E+03
S29E+03  7.529E+03 7.529E+03
113 L éddacaedd  gaiiidase

5.000E+01
443344844
1.088E+04
2,.639E+02
7.529E«03

eeceLeecee

Summed Dose/Source Ratios DSR{i,t) in (mrem/yx)/(pCi/g)
and Single Radiocnuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 1.000E+04 years

de Initial tmin DSR{i,tmin) G(i,tmin) DSR{{,tmax)
pCi/g {years) (pci/g)

48 48888884848 &84888545448884888 488488888 4s45584888 sssssdaas

-~ 4.100E+02 1.000E+04 S5.686E-03 2.63BE+03 §S5.686E-03

L 1.500E+01 1.000E+04 2.321E-02 §6.463E+02 2.321E-02

3.700E+02 i D00E+04 i 2.024E-03 7.412E+03 2.024E-03

Ph FECEEEBRE CREEECREEeEeEddE CREEERIBE EelliedliE  Ealiddied

OFF.mzzM use aA/L;/

AN e

1.000E+02
. 434444543
2.0B7E+04
2.597E+03
7.529E+03

G(i,tmax)
{(pCi/g)

444445448
2.638E+03

€.463E+02

7.412E+03
(121111 1Y ]

15 mrem/yr

S..000E+02
dadss4aaa
1.059E+04
2.2B2E+03
7.532E+03
22312111

éé

1.000E+03
4843555844
1.369E-03
3.032E-05
1.051E-04
1.136E-06
1.506E-03

5.€60BE~-03
3.106E-04
1.643E-03
7.562E-03

1.986E-03
3.879E-06
4.295E-08
1.026E-07
1.075E-09
1.9590E-03
zaeazeeas

1.000E+03
ss4584884
9.963E+03
1.984E+03
7.536E+03
zeeezad

5.000E+03
a4asss4a84
1.338E-03
1.472E-04
1.607E-03
1.827E-05
3.110E-03

5.542E-03
1.472E-03
7.987E-03
1.500E-02

1.963E-03
1.906E-05

1.049E-06.

8.772E-06
9'9033708
1.992E-02
[2-X 1.1 Y213

CUMBRF(j) = BRF(1)*BRF(2)+% ...

5.000E+03
4845445444
4.823E+03
1.000E+03
7.531E+03
céédeddde

1.000E+04
aada54544
1.259E-03
2.836E~04
4.057E~-03
4.638E-05
S5.686E-03

5.459E-03
2.754E-03
1.500E-02
2.321E-02

1.934E-03
3.728E-05
4 .072E-06
4 .836E-05
5.509E-07
2.024E-03

BRF({j).

1.000E+04
833545448
2.63BE+0)
€.463E+02
7.412E+03



RAD, Versicn S5.60
mary : hillside 140 -
lide Parent BRF{i)
ih] (i)
1885 5558454 538553444
14 U-234  1.000E+00
j4 U-238 1.000E+00
4  BDOSE(j):
30 U-234 1.000E~00
30 U-238  1.000E+00
307 ODOSE15) :
26 U-234  1.000E+00
26...U-238  1.000E+Q0 -
6 ADOSE(j):
10 U-234 1.000E+00
0 U-238  1.000E+00
0 @DOSE(3):
U-235  1.000E+00
1 U-235 1.000E+00
7 U-235 1.000E+00
U-238  1.000E+00

T" Limit = 0.5

rme estimate

t=" 0.000E+00
&4888544484
5.64€E-01
0.000E+0Q0

5.646E-01-

0.000E+00
‘0.C00E+00
0.C00E+00

0.000E+00
0.C00E+Q0
0.000E+0Q0
0.000E+00
0.000E+0D
0.000E+00
1.069E-01
0.000E+00

0.00CE+0Q

7.372E-01

12311111

year

08/29/95 15:48

Page 2

2

file: HILL140.RME

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

1.000E-01
2584545448
5.646E-01
1.442E-07
5.646E-01

1.252E-06
1.538E-13
1.252E-06

4.980E-10
0.000E+00
4.980E-10

.5.982E-15

0.000E+00
$.982E-15

1.06%E-01

5.981E-07

5.204E-09

7.372E-01
é&gadecded

3.000E+00 1.000E+D1
4588888488 555455544
$.64EE-01 5.646E-01
1.442E-06 1.441E-05
5.646E-0) S5.646E-01

1.252E-0S
1.598E-11
1.252E-05

1.252E-04
1.59%E-0Y9
1.252E-04

4.979E-08
4.1B6E-14
4.979E-08

4.9732-06
4.234E-11
4.973E-06

5.876E-12
2.659E-18
5.876E~12

S.483E-09
3,554E-14
5.483E-09

1.069E~01 1.065E~01

$.981E-06 5.980E-0S
5.154E~07 4 _.696E-0S

7.372E-01

ééededéee

7.372E-01

éetéeeede

is the branch fraction of the parent nuclide.

| 53\4\%

COSE(§,t)
2.000E+02
£485558844
£.644E-01
7.206E-0S
€.645E-01

€.259E-04
3.995E-08
€.260E-04
1.236E-04
5.268E-09
1.236E-04
£.201E-07
i.775E-11
£.201E-07
1.063E-01

2.989E-04

€.165E-04

, mrem/yr
1.000E+02
8488488448
$.643E-01
1.441E-04
5.644E-01

1.251E-03
' 1.588E-07
1.252E-03
4.906E-04
4.191E-08
4 .907E-04
3.129E-06
2.240E-10
3.129E~06
1.068E-01

$.973E-04

2.2B2E-03

5.000E+02
§55458448
S.630E-01
7.192E-04
5.637E-01

6.238E-03
3.985E-06
6.242E-03
1.156E-02
S.010E~06
1.157E-02
1.172E-04
4.788E-08
1.173E-04
1.067E-01
2.970E-03

1.521E-02

7.361E-0)
[33-22-7.1.1-2 ]

Ol . s NG/

1.000E+03
888585554
5.613E-01
1.435E-03
5.628E-01

1.243E-02
1.589E-0S
1.245E-02
4 .308E-02
3.797E-05
4.311E-02
4.656E-04
3.976E-07
4.660E-04
1.066E-01
5.901E-03

3.122E-02

7.350E-01
(222X X-1-F X

EVNIR LG S

5.000E+03
455342444
5.484E-01
7.051E-03
5.S55E-01

6.034E-02
3.880E-04
6.073E-02
€.5950E-01
3.246E-03
§.622E-01
7.493E-03
3.664E-0S
7.529E-03
1.053E-01
2.796E-02

1.518E-01

7.262E-01

[-2.13-1.32.1 1]

1.000E+04
d538455a48
5.327E-01
1.379E-02
5.46SE-01

1.163E-01
1.507E-03
1.178E-01
1.663E+00
1.789E-02
1.681E+0D
1.902E-02
2.038E-04
1.922E-02
1.037E-61
§.232E-02

2.849E-01

7.154E-01
(11231131
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Individual Nuclide Soil Concentration

. Parent Nuclide and Branch Fractiocn Indicated
ide Parent  BRF(i) S(j.t). pCi/g
] (i) t» 0.000E+00 1.000E-01 1.000E+D0 1.000E+01 5.000E+01 1.000E+02 5.000E+02 1.000E+03 5.000B+03 1.000E+04

448 5433448 543353444 388484888 525454448 5344545484 445845484 828485448 543588344 843345548 854584844 445825545 sA5a54444
{  U-234  1.000E+00 4.100E+02 4.100E+02 4.100E+02 4.100E+02 4.099E+02 4.098E+02 4.088E+02 4.076E+02 3.9B2B+02 3.B68E+02
{ U-238 1.000E+00 0.000E+00 1.047E-04 1.047E~03 1.047E-D2 5.233E-02 1.046E-01 5.222E-01 1.042E+00 5.120E+00 1.002E+01
« 35(§): 4.100E+02 4.100E+02 4.100E+02 4.100E+02 4.099E+02 4.099E+02 4.093E+02 4.087E+02 4.034B+02 3.5968E+02

30 U-234 1.000E+00 0.00DE+00 3.691E-04 3.691E-03 3.691E-02 1.B45E-01 3.688E-01 1.839E+00 3.664E+00 1.778R+01 3.427E+01
10 U-238  1.000E+00 0.000E+00 4.711E-11 4.712E-05 4.711E-07 1.178E-05 4.709E-05 1.174E-03 4.684E-03 1.143E-01 4.440E-01
G738 (51 0.Q00E+00 3.691E-04 3.691E-03 3.691E-02 1.845E-01 3.685E-01 1.840E+00 3.66BE+D0 1.79CR+01 3.472E+01
6§ DU-234  1.000E+00 0.000E+00 7.995E-09 7.993E-07 7.983E-05 1.984E-03 7,876E-03 1.857E-01 6.915E-01 1.0585+01 2.670E+01
6. U-238  1.000E+00 .. 0.000E+00 0.00CE+0D 6.720E-13 6.796E-10 8.457E-08 6.727E-07 8.043E-05 6.096E-04 5.210B-02 2.872E-01
6 &S(3): _ 0.000E+00 7.995E-09 7.993E-07 7.983E-05 1.984E-03 7.877E-03 1.857E-01 6.921E-01 1.063E+01 2.699E+01
¢ U-234  1.000E+00 0.000E+00 €.366E~12 B.218E-09 7.669E-06 7.274E-04 4.376E-03 1.640E~0) 6.512E-01 1.048B+01 2.6S5E+01
0 U-238 1.000E+00 0.000E+00 0.000E+00 3,719E-15 4.970E-11 2.482E-08 3.133E-07 6.697E-05 5.561E-04 5.124E-02 2.851E-01
9 8sij): 0.000E+00 8.366E-12 6.218E-09 7.669E-06 7.274E-04 4.376E-03 1.640E~01 6.517E-01 1.053E+01 2.68BE+01

‘ U-238 1.000E+00 1.900E+01 1.500E+01 1.900E+01 ).S00E+01 1.900E+01 1.899E+01 1.897E+01 1.894E+01 1.872E+01 1.844E+01
1 uy-235 1.000E+00 0.000E+00 4.01SE-0S 4.015E-D4 4.015E-03 2.006E-02 4.010E-02 1.994E-01 3.961E-01 1.877R+00 3.S512E+00

'—235 1.000E+00 0.000E+00 6.396E-08 €.33SE-06 S.773E-04 1.004E-02 2.805E-02 1.869E-01 3.83BE-01 1.865E+00 3.S02E+00

1.000E+00  3.700E+02 3.700E+02 3.700E+02 3.700E+02 3.699E+02 3.699E+02 3.694E+02 3.689E+02 3.645B+02 3.591E+02
CEEieiede  Co3CEEAR FACEELEEE GLEICEEEE EECEiCEAE ERAEEGEEE GECAEREAE 228328 FARCIEdE AA322223R 22adazddd
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ranch fraction of the parent nuclide. . S

OFfrezzd Use ONY/

B et w0 0 F Binaane.



VCA Plan

. APPENDIX G COST ESTIMATE DETAILED SUMMARY

VCA | LABOR COST | SUPPLIES | EQUIPMENT | SAMPLE TOTAL | DISPOSAL | TOTAL
. COST | ESTIMATED [ cosT
WASTE
VOLUMES

33.010(a) | $8 400 $ 100 $ 1200 NA 10.5 yd3 $1921 | $118621
33-010(b)| $ 8400 $ 50 $ 8 500 $ 270 40 yd3 $30500 | $47720
33.010(d)| $8400 | $100 $ 1200 NA 65yd® | $1490 | $11190
33-010(g)| $8 400 $ 100 $ 1200 NA 6yd® | $570 | $10270
33-011(b)| $8400 $ 100 $ 1200 NA 6.25 yd3 $875 | $10575

TOTAL | $ 42000 $ 450 $ 13 300 $270 | e9.25yd3 | $35356 | $91376

,  Orrm s ouy

VCA Plan for TA-33 G-1 November 27, 1995





