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FIELD WORK APPROVAL FORM 

This form must be completed prior to starting remediation field work for Voluntary Corrective Action 
(VCA) for SWMUs 33-01 O(a,b,d,g) and 33-011 (b). 

I, , DOE-LAAO, APPROVE the field work as proposed in the accompanying 
Voluntary Corrective Action Plan for SWMUs 33-01 O(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 Plan tor SWMUs 33-01 O(a,b,d,g) and 33-011 (b). 

The following reasons reflect the decision for disapproval: 

Signed:--------------- Date:. _____ _ 

VCA Plsn for TA-33 November 27, 1995 
ll)V tl )o"j]:, i~ ;;, , ' . ', 
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1.0 INTRODUCTION 

Solid Waste Management Units (SWMUs) 33·01 O(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 1947 to 1972 TA-33 was used for 

weapons' experiments employing conventional high explosives (HE), uranium, beryllium, and 

polonium. The site contains gun-firing areas, firing sites, an office, and a laboratory and shop 

complex. A tritium facility operated at T A-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 

similar in 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 16-01 O(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 

SWMU 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 Chaquehul 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 33-01 O(a,b,d,g) and 33-011 (b) and 

include RFI Phase I sample locations'OFF.&'l:.ZJI!'Il. t4tf' ~ y 
VCA Plan for TA-33 \ 1 \'. _rr.. ·-..... -.t t 1 ~ _., _ __....,_-.'l ,~~. November,2,7,,1_995 
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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 

I 
I 
~ 

of metals or radioactivity: hazardous, radioactive, nonhazardous, and nonradioactive. A I 
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 I 
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, I 
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). All 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 arid transporting (mechanically and/or manually) the debris to a 

controlled 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. 

~J.l~c:~ --~t\~ ~)~y--. 
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• 3.1 Objectives And Criteria 

• 

• 

Objectives: 

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 radioactive 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-visited). 

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

VCA Plan for TA-33 November 27, 1995 
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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 safety 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 experimental 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 field 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 constituents 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'. 

November 27, 7995 
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.3.2 East Site VCAs 

3.2.1 SWMU 33-01 O{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 d.ebris 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 I 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 

33-01 O(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, yet below the 

1 000 mg/kg industrial cleanup level. No other contaminants were found. 

SWMU 33-01 O(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. 

3.2.2 SWMU 33·01 O(b), Canyon-Side Disposal Area 

SWMU 33-01 O(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 

1 0· 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 1O-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 . 

VCA Plsn for TA-33 
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Preliminary Phase I RFI 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 contaminated 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 33-01 O(b} has very difficult access due to its very steep slope and distance (approximately 

u 

II 
~ 

I 
I 

100-ft) from a maintained road. It also has a fence that may need to be cut and 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. 

3.2.3 SWMU 33-01 O(d), Canyon-Side Disposal Area 

SWMU 33-01 O(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 I RFI 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. 

November 27, 1995 VCA Plan for TA-33 
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• SWMU 33-01 O(d) is accessible from a maintained dirt road located at the top of the sloping 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 33-01 O(g), Canyon-Side Disposal Area 

SWMU 33-01 O(g) is a 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 canyon rim. 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 I RFI sampling consisted of four surface samples taken on the face of the 

slope. Three additional samples for SWMU 33-00S(a), an overlapping SWMU, were collected 

within the SWMU 33-01 O(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 propellant were found in two 

samples on the slope. No other contaminants were found above LANL background. 

SWMU 33-01 O(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 s1orage for equipment and metals such as tungsten, uranium, and 

beryllium (Hoard 1990, 02-019). About three-quarter$ 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 (Buhl1988, 02-038). Du.ring a site visit a piece of metal was found with 

VCA Plsn for T A-33 November 27, 1995 
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a Geiger counter and is expected to be uranium. A small (4-ft~ 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 I RFI 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 from the site is estimated to be approximately 6.5 cubic yards. 

4.0 JUSTIFICATION/RATIONALE 

SWMUs 33-010(a,b,d,g) 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 I AFI investigation 

with the objective of determining if contaminants were present within the PASs at levels of 

potential concern. Only at PRS 33-01 O(b) were contaminants detected in soils at levels of 

potential concern. Although the Phase I AFI investigation objective was met at each PAS 

relative to the soils and sediments, clebris 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 I RFI investigation, this question must be resolved. Therefore, the relevant data 

quality objective (DQO) for the VCA work is to determine if contaminants on or in 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 PASs. By removal of the debris, any contaminants of potential concern on or 

in the debris will no longer be present within the PAS. 

Because contaminants of potential concern were detected in soils at PAS 33-01 O(b), an 

additional 000 for this PAS is to determine if contaminants remain within the PASs at levels 

of concern following removal of the debris (including incidental soil removal). 
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• While the waste materials associated with these sites are of relatively low volume and 

restricted to well-defined areas, contamination could be spread by wind, rainfall runoff, and 

possibly foot traffic. The preferred remedy for the cleanup of these sites is obvious and 

straightforward to implement. Physical site access is not a problem at most of these sites. 

Access at SWMU 33-01 O(b) will make cleanup difficult. 

• 

5.0 ESTIMATED WASTE VOLUMES BY TYPE 

Table 5-1 displays each SWMU, the waste types, the waste description, 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 TYPE8 DESCRIPTION BULK VOLUME 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 0.5yd3 55-gallon Off-site 
drum hazardous 

waste facility 

33-01 O(b) Industrial Debris, plastic 24yd3 Roll-off or Industrial landfill 
dump truck 

33-010(b) Haz(b) Metal, soil 14yd3 Roll-off Off-site 
hazardous 

waste facility 

33-010{b) Radioactive Metal, soil 2yd3 55-gallon 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 yd3 55-gallon Off-site 
drum hazardous 

waste facility 

33-01 O(g) Industrial Debris, plastic, 6yd3 Roll-off or Industrial landfill 
metal dump truck 

33-011 (b) Industrial Debris, wood 6 yd3 Roll-off or Industrial landfill 
dump truck 

33-011 (b) Radioactive Metal 0.25 yd3 55-gallon 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 I RFI analytical results to background and SAL 

concentrations. As presented in Appendix D, analytical results from the Phase I RFI sampling 

indicate that SWMU 33-01 O(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 precludes 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 decision is based 

on topography of the canyon wall, which inhibits free access to a large continuous area, and 

the sensitivity of a radiological dose estimate (in the case of uranium) to the true shape and 

1 

~ 
1 

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 

t~rough 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 RATIONALE 
(mglkg) 

Cadmium 170 Carcinogen -10-6 risk level. 

Total uranium 4 790 RESRAD code based on a 15 mremlyr 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 1 E-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 equivalents for the natural uranium isotopes. Contribution of daughter 

products is included in the dose estimates for these primary radionuclides. The calculated 

cleanup level is based on a 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 activities of the uranium 

isotopes are 6.24E+09 pCi/g, 6.24E+09 pCi/g, and 6.24E+09 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 following equation: 

c = 1 

t ~:{%J 
• Where: 

• 

c, = Cleanup level for mixed isotopes (ppm) 

C1 = Cleanup level for isotope i (ppm) 

F
1 
= Fractional amount of isotope i 

7.0 DESCRIPTION OF CONFIRMATORY SAMPLING 

Confirmatory analyses will be 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 33-01 O(a,d,g) and 33-011 (b) because Phase I analytical results indicated 

that the soil was not contaminated. Confirmatory soil samples will be collected under the metal 

ball at SWMU 33-01 O(b) and analyzed for metals and radioactivity. 

- ··-- ··---- ------'---
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~ Underground structure 

---Paved road 

---Unimproved road/trail 

-----PAS boundary 

e Sample location 

0 50 100ft 
l!!!!l!!!!l 
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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 

33-01 O(a) 11/2/95 11/17/95 $11 700 

33-010(b) 11/20/95 11/30/95 $18 950 

33-010(d) 11/15/95 11/21/95 $11 700 

33-010(g) 11/7/95 11/15/95 $11 700 

33-011(b) 10/31/95 11/8/95 $11 700 

TOTAL $65 750 
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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 the 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) prio_r __ ~o their utiliz_atiol!:__~ach~!!S. ~!.11. b~ 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 
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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 

consistent with anticipated radiation levels. Soil or debris samples wiU 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 implemented if additional information is obtained concerning 

previously unidentified contaminants, or if 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. 
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• APPENDIX B CHARACTERIZATION STRATEGY FORMS 

PENDING FINAL APPROVAL 

• 

• ~uuoN/f 
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• APPENDIX C 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 orVCA should be reconsidered. 

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 for 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 b~ defined, but subsequently were 

found to be much larger. 

Waste was thought to be uncontaminated debris, but upon disposal was determined 

to be contaminated with radionuclides. 

Have we just been unlucky? 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. 

If 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 changes, only an 

• indication of changes frequently encountered. 

VCA Plan for TA-33 November 27, 1995 
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When stopping work is determined to be the appropriate action, it is crucial to have a plan that 

describes 'safe' shutdown for the site EC or VCA operation. MSafe" in this context should 

consider such things as worker and trespasser safety, safe storage of wastes generated to 

date, and a shutdown configuration that ensures conditions at the site do not further mobilize 

contaminants or provide enhanced pathways for 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 ECsNCAs 

1) WASTE· Changes in type, 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, 

If sites are prioritization similarly, those with increasing costs may go down in 

project priority due to added costs, as the project would accomplish fewer 

ECNCAs, 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 difficulty, etc. 

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

alternatives, 

. J ~''1\Cj ., .• ~t\.) J~~~() 
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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 problem (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. 

If 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 e?<pertise of available staff does not match the changed site problem,· or 

.. If 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. 

VCA Plan for TA-33 November 27, 1995 
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6) "LAUGH" TEST • Question the appropriateness of what is being done. 

If 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. 

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): Canyonslde Disposal 

NO. SAMPLEID SITE ID ASSIGNED PRS 

1 AAA9646 33-1414 33-010(8) 

2 AAA9647 33-1415 33-Q10(a) 

3 AAA9648 33-1416 33-Q10(a) 
4 AAA9649 33-1417 33-Q10(a) 

5 AAA9650 33-1418 33-Q10(a) 

8 AAA9643 33-1392 007(a) 

7 AAA9644 33-1393 007(a) 

8 AAA9645 33-1394 007(a) 

RESULTS OF ANALYSES 
•. -If-' ... 
'-. .. .., .,.. r SWMU 33-010(a): C.nyon&lde Dl&posal 

~) 
"t":P 

~ 
fj'i' ... 
(" .... 
~ 

~ 
f1 

~ 
"n ~ 

..... .,_II 

~ J NO. SAMPLE ID 
RADIONUCUDES 

Uranium Ceslum-137 

~~ 1 AAA9646 

mgllcg pCVg 

2.75 0.093 

AAA9646R NA NA 

' 2 AAA9647 2.87 0.101 . 

~~ 
AAA9647R 2.81 0.111 

3 AAA9648 5.46 0.175 

4 AAA9649 8.34 0.093 

5 AAA9650 2.8 0.071 

26 AAA9643 0 0.396 

~ 
AAA9643A NA NA 

27 AAA9644 0 1.019 

28 AAA9645 0.49 0.837 

SALs 11 230 5.1 

EQLsh 1.4 1 

LANL UTLs 5.45 1.4 

TA-33 UTLs 4.12 2.068 

· No organic• dfltflt:ted 

• VOCs =Volatile organic compounds. 

Cobolt-60 

pCUg 

0.012 

NA 

-0.007 

-o.006 

-o.009 

-o.016 

-0.008 

-0.021 

NA 

-0.009 

0.002 

1.1 

NA 

NA 

NA 

~ 
m 

b SVOCs .. Semlvolatile organic compounds. 
c PCBs "" Polychlorinated biphenyls. 

!J" 
~ .._, 

,:... 
.... 
10 

~ 

r~~,~:~-

d HE"' High explosive. 
• R ,.. Reanalyz8d • 
I NA,. Not applicable. 
11 SALs :a Screening action levels . 
" EQLs • EsUmatf)d quantltatlon limits. 
1 UTls .. Upper tolerance limits. 

TYPE MATRIX 

Surface Soil 

Surface Soil 

Surface Soil 

Surface Soil 

Surface Soil 

Surface Soil 

Surface Soil 

SlirfBCIJ Soli 

Sliver Arsenic Barium Berllllum 

mgllcg mgllcg mgllcg mgllcg 

<0.76 <1.1 44.1 <0.45 

<0.76 0.8 45.5 0.43 

<0.8 <1.3 99.3 <0.86 

NA NA NA NA 

<0.78 <1.7 92.7 <0.88 

<0.76 <0.83 50.5 <0.5 

<0.78 <0.55 57.5 <0.48 

<0.77 <1.2 129 0.74 

<0.77 1.1 141 <0.77 

<0.81 <1.6 129 <0.81 

<0.79 <1.2 78 <0.88 

383 bkg 5 340 bkg 
2 2 40 1 

NA 7.82 315 1.95 

NA 3.77 139 1.22 

-
BEGIN END 

DEPTH DEPTH 

(ln.) Pn.) lnorganlcs Rad 

19258 19957 

0 6 19258 19957 

0 6 19258 19957 

0 6 19258 19957 

0 6 19258 19957 

0 6 19253 19358 

0 8 19253 19358 

0 6 19253 19358 

INORGANICS 

Cadmium Chromlun Mercury Nickel 

mgllcg mgllcg mgllcg mgllcg 

<0.35 3.3 <0.02 3.2 

<0.35 5.1 0.03 <4.1 

<0.37 7 <0.02 <5.9 

NA NA NA NA 

1,4 12.8 0.42 <7.2 

<0.35 4.1 0.13 <3.3 

<0.35 6.1 <0.09 <2.8 

<0.39 34.0 <0.02 <8.4 

0.64 32.4 <0.02 9.1 

<0.69 22.7 <0.05 <7.5 

<0.43 7.4 <0.02 <6.2 

38 210 23 1534 

1 2 0.1 8 

2.7 19.3 0.1 15.2 

NA 14.8 NA 11.1 

,----··:{ 
I 

voca• 

Lead 

mgllcg 

7 

7 

6 

NA 

35 

9Bfl 

84 

24 

26 

18 

10 

400 
1 

23.3 
25.2 

ANALYSES PERFORMED 

ORGANICS 

svoca• PCB1" HE" Pesticides 

17674 17676 

17674 17676 

17674 17676 

Antimony Selenium Zinc 

mgllcg mgllcg mglkg 

<4.3 <0.57 19 

<4.3 <0.51 20 

<4.5 <0.54 30 

NA NA NA 

<4.4 <0.53 204 

<4.3 <0.52 26 

<4.3 <0.51 40 

6.1 <0.52 32 I 

<4.4 <0.52 34 

<4.6 <0.55 44 

<4.5 <0.53 27 : 

31 383 23 004 i 

12 1 4 l 
1 1.7 50.8 I 

0.17 0.92 57.3 

-
Herbicides 

~: ~-~~. -~-·1 

,. 
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~ SAMPLE INFORMATION 

SWMU 33-010(b}: Canyonalde Disposal 
-

NO SAMPLE ID SITE ID ASSIGNED PRS 

1 AAA9651 33-1418 33-010(b) 
2 AAA9652 33-1419 33-010(b) 
3 AAA9653 33-1420 33-0tO(b) 

RESULTS OF ANALYSES 

.. ·-"' SWMU 33-010(b}: C8nyonslde Disposal 
.,. .. ,""' 

\..-."!" 

~ ·J 
~ . 
iP 

RADIONUCUDES 

NO. SAMPLE ID Uranium Cealum-137 Cobalt-tO 
mg/kg pCllg pCifg 

1 AAA9651 13.26 0.77 .0.013 

2 AAA9652 761.62 1.52 .0,006 
3 AAA9653 5.19 0.68 -o.ooe 

SALs' 230 5.1 1.1 

EQLs' 1.4 1 NA' 
LANL unsh 5.45 1.4 NA 
TA-33U11.s 4.12 2.068 NA 

~ itJ b SVOCs • Semlvolatlle organic compounds. 
-r""l c PCBs .. Polychlorinated biphenyls. 
~ d HE ... High explosive. 
\...""' • NA • Not applicable. 

~ 
::2 
Ill 
:l! 

0' ... 
~ 
I 

~ 

' SAl.s • Screening action levels. 
D EQL.s • Estimated quantltatlon llmi1S. 
h UTLs • Upper tolerance llmHs. 

~ 

T'VPE MATRIX 

Surface Soli 

Surface Soli 

Surface SoB 

Sliver Arsenic Barium Berlllum 
mglkg lllf'kg mg/kg mg/kg 
<0.76 <1.6 78 <0.7 

<0.81 <2.2 135 <0.83 

<0.79 <1.9 107 <0.83 

383 bkg 5340 bkg 

2 2 40 1 

NA 7.82 315 1.95 
NA a.n 139 1.22 

"< 
~ 
"'1::1 

§ 

BEGIN END ANALYSES PERFORMED 

DEPTH DEPllt ORGANICS 

(ln.) (ln.) lnorganles Rad voca• svoc.~ PCBs' HE" Peatlcld11 Herbicides 

0 6 19258 19957 

0 6 19258 19957 

0 6 19258 19957 

IN ORGANICS 

Cadmium Chromium Mercury Nickel Lead Antimony Selenium Zinc 

mglkg mglkg mg/kg mg/kg mglkg mglkg mg/kg mglkg 
162 43.2 0.13. <3.3 83.7 <4.3 <0.52 402 

53.1 34.2 <0.03 .207 122 <4.3 <0.51 222 
5.7 6.7 <0.05 429 6.9 <-4.6 <0.55 48.9 

38 210 23 1534 400 31 383 23 004 

1 2 0.1 8 1 12 1 4 

2.7 19.3 0.1 15.2 23.3 1 1.7 50.8 

NA 14.6 NA 11.1 25.2 0.17 0.92 57.3 

- _._ --
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0 SWMU 33-G10(d): Canyonalda Disposal 
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NO. SAIIPLEID SITE ID ASSIGNED PRS 

1 AAA9852 33-1422 33-010(d) 

2 AAA9853 33-1423 33-010(d) 

3 AAA9854 33-1424 33-010(d) 
4 AAA9855 33-1425 33-010(d) 
5 AAA9856 33-1426 33-010(d) 

6 AAA9857 33-1427 33-010(d) 

RESULTS OF ANALYSES 

SWMU 33~1D(d): Canyonalde Dlspoaal 

RADIONUCl/DES 

NO. SAUPLEID Uranium Ctalum-137 Coball-60 

mglkg pCUg pClfg 

1 AAA9852 0.36 0.779 0.003 

2 AAA9853 0.55 0.191 0.01 

3 AAA9854 1.62 0.841 <0.002 

4 AAA9855 1.09 0.849 0.022 

5 AAA9856 0.34 0.519 0.004 

6 AAA9857 0.54 0.754 0.013 

SALs, 230 5.1 1.1 

EQLs 11 1.4 1 NA 
LANL UTls h 5.45 1.4 NA 
TA-33UTls 4.12 2.068 NA 

No organics analyzed 

• VOCs"' Volatile organic compounds. 
b SVOCs • Semlvolatila organic compounds. 
c PCBs - Polychlorinated biphenyls. 
d HE • High explosive. 
• NA • Not applicable. 
1 SAls • Screening action levels. 
o EQL.s • Estimated quantltatlon limits. 
h UTLs .. Upper tolerance limits. 

TYPE 

Surface 

Surface 

Surface 

Surface 
Surface 

Surface 

Sliver Arnnlc 

mglkg mglkg 

<1 1.4 
<1 1.3 

<1 0.9 

<1 1.1 

<1 1 

<1 1 

383 bkg 

2 2 

NA 7.82 
NA 3.77 

• • 
BEGIN END ANALYSES PERFORMED 

UATRIX DEPTH DEPTH ORGANICS 

pn.) On.) lnorgsnlcs Rad voca• svocs• PCB a" He" PesUeldea Herbicides 

Surtace soil 0 6 17843 19352 

Surtace soil 0 6 17843 19352 

Surface soli 0 6 17843 19352 

Surtace soil 0 6 17843 19352 
Surface soli 0 6 17843 19352 

Surface son 0 -~ 178~ ~~52 -- ~~- - -- --------

INORGANICS 

Barium Berlllum Cadmium Chromlu11 llercury Nickel lead Antimony Selenium Zinc 

mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg m9flcg 
110 0.4 0.4 9.2 NA' 4 59 <0.25 <0.3 77 

68 0.09 0.4 6.8. NA 7 28 <0.25 <0.3 36 

63 0.3 <0.4 6.3 NA <2 7 <0.25 <0.3 45 

95 0.6 0.4 6.8 NA 4 9 <0.25 <0.3 29 I 

68 0.3 <0.4 3.6 NA <2 4 <0.25 <0.3 20 

89 0.2 <0.4 4.2 'NA 2 7 <0.25 <0.3 18 

5 340' bkg 38 210 23 1 534 400 31 383 23 004 

40 1 1 2 0.1 8 1 12 1 4 

315 1.95 2.7 19.3 0.1 15.2 23.3 1 1.7 50.8 

139 1.22 NA 14.6 NA 11.1 25.2 0.17 0.92 57.3 
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SAMPLE INFORMATION 

SWMU 33-010(g): Canyonslde disposal SE of MDA-K 

BEGIN END. 
NO. SAMPLE ID SITE ID ASSIGNED PRS TYPE IIATRIX DEPTH DEPTH 

pn.) pn.) Inorganic• 
1 AAA9814 33-1428 33..()10(g) cahyonslde 5011 0 6 19283 
2 AAA9815 33-1429 33..()10(g) cahyonslde 0 6 19283 
3 AAA9816 33-1431 33..()10(g) robble pile 0 6 19283 
4 AAA9817 33-1430 33..()10(g) d/'slnage 0 6 19283 
5 AAA9804 33-1345 006A-31 cshyonslde 0 6 19396 
6 AAA9812 33-1352 006A-38 csnyonslde 0 6 19283 
7 AAA9813 33-1353 OOSA-39 cstryonslde -L----~ 6 19283 

··- - -----

RESULTS OF ANALYSES 

SWMU 33-010(g): canyonslde disposal SE of MDA-K 

RADIONUCLIDES 

NO. SAMPLE 10 U111nlum Ctalum-137 Sliver A111enlc 
mgllcg pCL'g mgllcg mgllcg 

1 AAA9814 0.55 0.107 <.78· <1.1 
2 AAA9815 0.18 0.056 <.84 <.61 
3 AAA9816 1.57 0.588 <.75 <.55 .. AAA9817 1.16 0.244 <.76 <.61 

AAA9817R• 1.27 NA1 NA NA 
5 AAA9804 2.33 1.12 <0.76 <1.6 

AAA9804R 2.12 NA NA NA 
6 AAA9812 1.35 2.085 <.77 <.95 
7 AAA9813 0.62 1.202 <.82 <.92 

; SALs 11 230 5.1 383 bkg 
EQLsn 1.4 1 2 2 

LANL UTLs 1 5.45 1.4 NA 7.82 
TA-33UTLs 4.12 2.068 NA 3.77 

ORGANICS DETECTED 
NO, SAIAPLEID HE 

5 AAA9804 T etryl(methyl-2,4,6-trlnltrophenylnllnlmfne) 

7 AAA9813 Amlno-4,6-dlnltrotoluene [2-} 

AAA9813 Amlno-2,6-dlnltJOtDfuene [4-J 

• VOCs • Volatile organic c:Ompounds. 
II SVOCs • Semlvolame organic COfl'lpCUids. 
c PCBs • Polychlorlnattid biphenyls. 
d HE os High explosive. 
• A = Reanalyzed • 
' NA .. Not applicable. 
o SALs • Screening action levels. 
h EQLs = EsUmated quantltaUon limits. 
t UTLs = Upper tolerance RmHs. 

e: 

INORGANICS 

Barium Serlllum Cadmium Chromium Mercury 

mglkg mglkg mgllcg mglkg mgllcg 

85.6 1.5 <.36 4.8 <.02 

53.7 <.62 <.39 2.8 <.02 

<24.8 <.62 <.34 2.3 0.56 

78.8 1.1 <.35 4.2 <.02 
NA NA NA NA NA 

55.9 <0.91 <0.51 4.4 <0.02 

NA NA NA NA NA 

54.8 1,6 <.52 3.4 <.03 

74.1 <1.1 <.59 4.9 <.02 

5 340 bkg 38 210 23 

40 1 1 2 0;1 

315 1.95 2.7 19.3 o. 1 

139 1.22 NA 14.6 NA 

RESULT SAL EQL UNITS 

0.69 NC mg/kg 

0.36 NC mglkg 

0.36 NC mglkg 
-

___ ._ -

ANALYSES PERFORMED 
ORGANICS 

Rad \'OCa" svoca• PCBa1 HE" P11tlelde1 Hlftlleldea 

19471 17831 

~ 

~ 

~ 
19471 17831 

19471 17831 

19471 17831 17798 

19462 17732 

19471 17831 

19471 17831 
---- - -- - - -

Nickel Lead Antimony Selenium Zinc 

mgllcg mg/l<g mgllcg mglkg mg/l<g 

<6.8 10.9 <4.4 <.53. 34.3 

<5 3.3 <4.8 <.57 19 

<1.3 6.4 <4.3 . <.51 32.4 

<6.2 6 <4.3 <.52 30.4 

NA NA NA NA NA' 

<4.5 14.7 <4.3 <0.51 4~.8 

NA NA NA NA NA 

<4 . 21 <4.4 <.52 54.2 

<5.7 13.7 <4.7 <.55 43.1 

1534 400 31 383 23 004 

8 1 12 1 4 . 

15.2 23.3 1 1.7 50.8 _I 

11.1 25.2 0.17 0.92 57.3 I 
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RESULTS OF ANALYSES 

SWMU 33-G11(b): NRAO Storage Area 

RADIONUCllDES 
NO. SAMPLEID Uranium 

I mgllcg 

11 AAA9830 0.4 

I AAA9830A" NA 
!2 AAA9831 0.22 
; AAA9831A 0.32 

;a AAA9832 0.33 
I AAA9832A NA 

i4 AAA9833 0.41 

!5 AAA9834 0.23 

iS AAA9835 0.41 

i7 AAA9836 0.68 

'8 AAA9837 0.49 

9 AAA9838 0.53 

10 AAA9839 0.49 

SALs 11 230 

EQLs h 1.4 

' LANL UTLs 1 5.45 

TA-33UTLs 4.12 

ko Org•nlr:• o.ter:ted 
I 

C.alum-137 

pCVg 

1.938 

NA 

1.651 

NA 

0.943 

1.019 

0.906 

0.702 

·1.271 

0.502 

0.04 

1.262 

0.081 

5.1 

1 

1.4 

2.088 

~ VOCs"" Volatile organic compounds. 

Silver 
mgllcg 

<0.86 

<0.86 

<0.88 

NA 

<0.8 

NA 

<0.78 

<0.79 

<0.76 

<0.79 

<0.75 

<0.82 

<0.76 

383 

2 

NA 

NA 

!» SVOCs = SemlvolaHie organic compounds. 
c PCBs = Polychlorinated biphenyls. 

· d HE "' High explosive • 
• R :o: Reanalyzed. 
f NA • Not applicable. 
o SALs .. Screening action levels. 
h EQLs = Estimated quantltatlon Rmlts. 
• UTLs = Upper tolerance limits. 

Arnnlc 

mgllcg 

1.8 

<1.8 

<1.8 

NA 

<1.5 

NA 

<1.6 

<1.6 

<1.3 
. <1 

<1.4 

<1.1 

<1.3 
bk(l 

2 

7.82 

3.77 

!":~ '·':-,' ::
~ :::.· . 

. : ~:: . :. :}~:-~_?: 

Barium llerlllum 

mgllcg mgllcg 

110 0.68 

110· <.71 

193 <0.72 
NA NA 

99.6 <0.68 

NA NA 

94.9 <0.66 

105 <0.76 

81.1 <0.63 

92.5 <0.86 

103 <0.39 

84.7 <0.59 

82.5 <0.9 

5 340 bkg 

40 1 

315 1.95 

139 1.22 

[~-:~~~~;~ 

INORGANICS 
Cadmium Chromium ~reury Nickel 

mgllcg mgllcg mgllcg mgllcg 

<.4 6.2 <0.02 <7 

0.48 5.6 <0.02 7.5 

<0.4 4.7 <.04 <5.8 

NA NA NA NA 

<0.7 4.8 <0.02 <4.9 

NA NA NA NA 

<0.51 5.6 <0.02 <6.8 

<0.51 6.1 <0.02 <7.1 

<0.45 4.5 <0.02 <6.2 

<0.36 5.8 <0.02 <7.1 

<0.34 5.4 <0.02 <4.9 

<0.38 4.6 <0.02 <4.2 

<0.35 5.4 <0.02 <4.6 

38 210 23 1 534 

1 2 0.1 8 

2.7 19.3 0.1 15.2 

NA 14.8 NA 11.1 

~~-·=·-~~}:~~ :~.-:-~~~·.:~ f~~;~~~~--~ 

Lead Antimony 

mgllcg mgllcg 

10.1 <4.9 

15.5 <4.9 

10.8 <5 
NA NA 

11 <4.5 

NA NA 

14.6 <4.4 

14.4 <4.5 

8.5 <4.3 

8.9 <4.5 

4.6 <4.3 

13.2 <4.7 

9.5 <4.3 
400 31 

1 12 

23.3 1 

25.2 0.17 

Selenium 

mgllcg 

<0.58 

<0.58 

<0.59 
NA 

<0.54 
NA 

'<0.52 

<0.54 

<0.52 

<0.53 

<0.51 

<0.55 

<0.52 
383 

1 

1.7 

0.92 

Zlnc 

mgllcg 

34.2 

34.2 

28.6 
NA 

27.9 
NA 

27.8 

30.1 

21.8 

25.4 

15.8 
31.9 

25.7 
23 004 

4 

50.8 

57.3 
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VCA Plan 

.PPENDIX 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: 

C _ · TR x AT x 365 days/year 

- (S~ X 10-6 kg/mg X EF x lRsou) +(sF; X EF X !Rair X (Yr)) 
Where: 

PARAMETER DEFINITION UNITS VALUE 

c Cleanup level - chemical concentration in soil mg/kg -
TR Target excess individual lifetime cancer risk unitless 10-6 

AT Carcinogenic averaging time yr 70 

EF Exposure frequency days/yr 28 

SF0 Oral cancer slope factor (mglkg-day) 
-1 chemical-specific 

IRsoil Age adjusted soil ingestion factor mg-yrlkg-day 93 

SF1 Inhalation cancer slope factor (mglkg-day) 
-1 chemical-specific 

• IRaJr Age adjusted inhalation factor m 3 -yrlkg-day 9.5 

y Particulate emission factor (PEF) for non- m
3
/kg 1.11x107 

volatiles 

• 
VCA Plan for TA-33 November 27, 1995 
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VCA Plan 

.APPENDIX F PARAMETERS USED FOR RESRAD CALCULATION OF URANIUM CLEAN UP 

LEVEL 

• 

VCA Plsn for TA-33 November 27, 1995 
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~se Conversion Factor land Related! ?ara~eter Summary 

File: COSFAC.EI~ 

Current Parameter 

Parameter Value Default Name 

~e~~~~~~44~~444~4444~~~4~444~4~~44A~4444~a~4~a~~~~~~4~aa~1~a~aaE~~aa4444444e~A~A44~44A~ea4a44Aa44aa~a~ 

• Dose conve~sion factors for inhalation, mrem/pCi: 

• Ac-227+0 

• Pa-231 

• Pb-210+0 

• Ra-226+0 

• Th-230 

:•-.U-234 

• U-235+0 

• 0-238+0 

• 6.720£+00 • 6.720£+00 • DCF2C 11 

• 1.280£+00 • 1.280£+00 • OCF2( 2) 

• 2.320£-02 • 2.32DE-D2 • OCF2( 31 

• 8.600E-03 • 8.600£-03 • DCF2( 4) 

• J.260E-01 • 3.260E-D1 • ticF2! 5) 

• l.320E-01 • 1.320E-01 • DCF2! 6) 

• l.23DE-01 • 1.230£-01 • DCF2! 71 

• l.lBOE-01 • 1.180E-01 • DCF2! Bl 

Dose ccnversion !actors fo~ ingestion, mrem/pCi: 
• Ac-227+0 

• Pa-231 

• Pb-210+0 

• Ra-226+0 

• Th-230 

' 0-234 

U-235•0 

0-238+0 

• 1.480E-02 • l.480E-02 • DCF3! 11 

• l.060E-02 • 1.060E-02 • DCFJ! i) 

• 7.27DE-C3 • 7.270E-OJ • DCF3! 3) 

• l.JJOE-03 • 1.330E-03 • DCF3( 4) 

• 5.480E-04 • 5.480E-04 • DCF3( 5) 

• 2. 830E-04 • 2. 830£-04 • DCF3 ( 6) 

~ 2.670£-04 • 2.670£·04 • DCF3! 7) 

• 2.690£-04 • 2.690E·04 • DCF3( 8) 

Food transfer factors: 

Ac-227+0 

Ac-227+0 

Ac-227+0 

Pa-231 · 

Pa-231 

P"a-:.231 

Pb-210+0 

Pb-210+0 

Pb-210+0 

Ra-226+0 

Ra-226+0 

Ra-226+0 

l.'h-230 

l'h-230 

l'h-230 

1-234 

'-234 

'-234 

-235+0 

-235+0 

·235+0 

plant/soil concentration ratio, dimensionless 

beef/livestock-intake ratio, !pCi/kgl/lpCi/dl 

milk/livestock-intake ratio, !pCi/LI/(pCi/dl 

plant/soil concentration ratio, dimensionless 

beef/livestock-intake ratio, !pCi/kgl/!pCi/dl 

milk/livestock-intake ratio, !pCi/LI/!pCi/dl 

plant/soil concentration ratio, dimensionless 

beef/livestock-intake ratio, !p_Ci/kgl I (pCi/dl 

milk/livestock-intake ratio, !pCi/L)/(pCi/dl 

plant/soil concentration ratio, dimensionless 

beef/livestock-intake ratio, (pCi/kgl/(pCi/d) 

milk/livestock-intake ratio, (pCi/L)/(pCi/dl 

plant/soil concent~ation ratio; dimensionless 

beef/livestock-intake ratio, lpCi/kg)/(pCi/dl 

milk/livestock-intake ratio, (pCi/Ll/lpCi/dl 

plant/soil concentration ratio, dimensionless 

beef/livestock-intake ratio, (pCi/kg)/(pCi/dl 

milk/livestock-intake ratio, (pCi/LI/IpCi/dl · 

plant/soil concentration ratio, dimensionless 

beef/livestock-intake ratio, (pCi/kgl/!pCi/d) 

milk/livestock-intake ratio, (pCi/LI/(pCi/dl 

• 2.50DE-03 • 2.500£•03 • RTF( 1,1) 

• 2.DOOE-05 • 2.000£·05 • RTF( 1,2) 

• 2.000£-05 • 2.DOOE·05 • RTF( 1,3) 

• l.DDOE-02 • 1.000£-02 • RTF( 2,11 

• S.OOOE-03 • 5.000E·03' • RTF( 2,2) 

• S.•ODOE-06 • 5.000£-06 • RTF( 2,3) 

• l.OOOE-02 • 1.000£-02 • RTF( 3,1) 

• B.OOOE-04 • 8.000£~04 • RTF! 3,2) 

• J.OOOE-04 • 3.000£-04 • RTF! 3,3) 

• 4.000£-02 • 4.000£-02 • RTF( 4,1) 

• l.OOOE-03 • 1.000£-03 • RTF( 4,21 

• l.OOOE-03 • l.OOOE-03 • RTF( 4,31 

• 
• l.OOOE-03 • l.OOOE-03 • RTF( 5,11 

• 1.000E-04 • l.OOOE-04 • RTF( 5,21 

• S.OOOE-06 • 5:000E-06 • RTF( 5,3) 

• 
• 2.500£-03 • 2.SOOE-03 • RTF( 6,11 

• 3.400£-04 • 3.400£-04 • RTF( 6,2) 

• 6.000£-04 • 6.000£-04 • RTF( 6,31 

• 
• 2.SOOE-03 • 2.500£-03 • RTF( 1,11 

• 3.400£-04 • 3.400£-0t • RTF( 7,21 

• 6.000£·04 • 6.000£-04 • RTF( 7,3) 

• 

-..1 J \ \ '>,_~·.(""' "'""~ ""'"'1 ,., ·., .-.; w~ .... ~---·-~ ~,"""\... __ , 
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ary : :.illside 140 - =e es~imate File: ~ILL140.RME 

• Dose C=nverslon Factor (and Related) Parameter Summary (continued) 

File: DOSFAC.BW 

Parameter 

Current 

Value Default 

Parameter 

Name 

!t~~~~~~~~~~~~~~~~~~~a~a~a~~A~~a~aa~~A~~~~~aaa~t4A~4A4AAa4a~AA~ea~~~A~~~~~a~~~~AA4AaAAA!A444ta444AAAAA 

• U-238+0 plant/soil concentration ratio, dimensionless • 2.500£-03 • 2.500£-03 • RTFI/8,1) 

• U-238+0 

• U-238+0 

beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

milk/livestock-intake ratio, (pCi/LI/!pCi/dl 

• Bioaccumulation factors, fresh water, L/kg: 

• Ac-227+0 fish 

·• Ac-227+0 , crustacea and mollusks 

• Pa-231 

:~·: Pa-231 

• Pb-210+0 

• Pb-210+0 

fish 

crustacea· and mollusks 

fish 

crustacea and ~~llusks 

fish 

• Ra-226+0 , crustacea and mollusks 

; 'I'h-230 

' Th-230 

fish 

crustacea and mollusks 

fish 

crustacea and mollusks 

' U-2J5+D fish 

U-235+0 , crustacea and 1:>0llusks 

U-238+0 , fish 

U-238+0 , crustacea and mollusks 

• 

• 3.400£-04 • 3.400£-04 • RTF( 8,2) 

• 6.000E-04 • 6.000£-04 • RTF( 8,3) 

• 1.500£+01 • 1.500£+01 • BIOFAC( 1,1) 

• 1.000£+03 • 1.0COE+03 • BIOFACI 1,2) . ' 
• 1.000£+01 • 1.000£+01 • BIOFAC( 2,1) 

• 1.100£+02 • 1.100£+02 • BIOFACI 2,2) 

• 3.000£+02 • 3.000£+02 • BIOFACI 3,1) 

•· 1.000£+02 • l.000E+D2 • B.IOFAC( 3,2) 

• S.OOOE+Ol • 5.000£+01 • BIOFAC( 4,1) 

• 2.500£+02 • 2.500£+02 • BIOFAC( 4,2) 

• 
• l.OOOE+02 • t.OOOE+02 • BIOFACC 5,1) 

• 5.000E+02 • 5.000E+02' • BIOFAC( 5,2) 

• l.OOOE+Ol • 1.000£+01 • BIOFACC 6,1) 

• 6.000£+01 • 6.000E+Ol • BIOFACC 6,2) 

• 
• 1.000E+01 • 1.000£+01 • BIOFAC( 7,1) 

• 6.000E+01 • 6.000£+01 • BIOFAC( 7,2) 

• 1.000£+01 • 1.000£+01 • BIOFAC( 8,1) 

• 6 :·ooOE+01 • 6. 000£+01 • BIOFAC( 8 ,2) 

' .... 



T" Limit • 0.5 year 08/29/25 lS :48 ?age 

ary : ~~llside 1~0 - rme es~imace rile: ~!LLl40.RME 

Site-Specific Parame~er Summary 

User Used by RESR1\D Parameter 

Parameter :nput Default • !If c!ifferenc from user inpuc) • Name 

~~~~~~aaaaaa~a~~aaaaa~aaa~aaaaaaaaaaaaaaaaaaaaaaaaaa~aaaaaaaaaaaeaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaaaa. 

•. Area of ccn~amina~ed :zone 1:n••21 

• Thickness of contaminated :zone (m) 

• Length parallel to aquifer flow lml 

• Easic ~aciiation dose limit l~em(yrl 

• T~me since placement of material (yr) 

• Times fer calculations lyrl 

• Times fer calculations (yrl 

···-Times for calculations (yr) 

• Times for calculations lyr) 

• Times for calculations lyrl 

~ .. Times fer calculations (yrl 

• '!'imes for calculations lyr') 

• Times for calculations lyrl 

' '!':.:nes for calculations lyrl 

~::!cial principal radionuclide lpCi/g): U-234 

!nitial principal radionuclide lpCi/gl : U-235 

!nitial principal radionuclide lpCi/g): U-238 

concentration in groundwater lpCi/Ll: U-234 

Ccncem:ration in groundwater lpCi/L): U-235 

Concentration in groundwater lpCi/Ll : U-238 

Cover depth lml 

Density of cover material lg/c·~·•3) 

cover depth erosion rate (m/yr) 

Density of contaminated :zone lg/cm••3l 

Contaminated zone erosion rate lm/yr) 

contaminated zone total porosity 

c~ntaminaced zone effective porosity· 

• 2.500£+02 • 1.000£+04 • 

• 1.000£+00 • 2.000£+00 • 

• 1.800£+01 • 1.000£+02 • 

• 1.500£+01 • 3.000£+01 • 

• 0.000£+00 • C.OOOE+OO • 

• 1.000£·01 • 1.000£+00 • 

• 1.000£•00 • ~-000£+00 • 

• 1.000£+01 • 1.000£+01 • 

• 5.000E+Ol • 3.000£+01 " 

• 1.000£+02 • l.OOOE+02 • 

• 5.000£+02 • 3.000£+02 • 

• 1.000£+03 • 1.000£+03 • 

• 5.000£+03 • 0.000£+00 • 

• 1.000£+04 • ~.000£+00 • 

• 4.100£+02 • ?.000£+00 • 

• 1.900£+01 • ~.OOOE+OO • 

• 3.700£+02 • O.OOOE+OO • 

• not used • ?.OOOE+OO " 

• not used • O.OOOE+DO • 

• not used • O.OOOE+OO • 

• 0.000£+00 • 0.000£+00 " 

• not used • 1.500£+00 • 

• not used • l.OOOE-03 • 

• 1.600£+00 • ~-500£+00 • 

• 0.000£+00 • l.OOOE-03 • 

• 4.000£-01 • 4•000£-01 • 

• 2.000£-01 • 2~000£-01 • 

~oncam1naced :zone hydraulic conductiv1cy lm/yrl • 4.400£+02 • :.OOOE+Ol • 

Contaminated :one b parameter • 4.050£+00 • 5.300E+OO • 

Humidity in air lg/cm••JJ • not used • e.ooOE+OO • 

~apocrar.spiration coefficient • 9.990£-01 • 5.000£-01 • 

Precipitation lm/yr) • 4 .BOOE-01 • 1. OOOE+OO • 

trrigation lm/yr) • 0.000£+00 • 2.000£-01 • 

Irrigation mode 

tunoff coefficient 

• overhead • overhead 

• 5.000£-01 • 2.000£-01 • 

ratershed area for nearby stream or pond (m••2) • l.OOOE+Ofi • l.OOOE+Ofi • 

.ccuracy for water/soil computations 

ensity of saturated zone lg/cm••Jl 

aturated zone total porosity 

aturated zone effective porosity 

aturated :zone hydraulic conductivity lm/yr) 

aturated zone hydraulic gradient 

1turated zone b·parameter 

1ter cable drop rate (m/yrl 

• 1.000E-03 ·• l.OOOE-03 • 

• 
• 1.600£+00 • 1.500£+00 • 

• J.OOOE-01 • 4.000£-01 • 

• 3.000£•01 • 2.000£-01 • 

• 1.000£+02 • 1.000£+02 • 

• 2.000E-02 • 2.000£-02 • 

• 4.050E+00 ° 5.300£+00 • 

• l.OOOE-01 • l.OOOE-03 • 

~11 pump intake depth (m below water table) • 1.000E+01 • ~-OOOE+Ol. • 

>del: Nonc!ispersion (ND) or Mass-Balane~. Jl~\ .. ;....~ ·~J\ (D \ ... ~ ~~'""\: 
•ll pumping rate lm .. 3/yrl '.._ I.,J J,\,2;50vtR:.4\I·S~,£J,.,.~cJ~t"'\:.:j 

• 1IREA 

• nucxo 
• LCZPAQ 

• BRDL 

• TI 

• Tl 21· 

• T( 3) 

• T( 4) 

* T( 5) 

• T( fi) 

• T( 7) 

• Tl 8) 

" T( 9) 

• T(lO) 

• Sl ( 6) 

• Sl.( 71 

• S1( 8) 

• W1 ( fi) 

• W1( 71 

• W1( 8) 

• COVERO 

• DENSCV 

• vcv 

• DENSCZ 

• VCZ 

• TPCZ 

• EPCZ 

• HCCZ 

• BCZ 

• HUMID 

• EVAPTil 

• PRECIP 

• RI 

• IDITCH 

• RUNOFF 

• HAAEA 

• "EPS 

• 
• DENSAQ 

• TPSZ 

• EPSZ 

• HCSZ 

• HGWT 

• BSZ 

• VWT 

• DHIBWT 

• MODEL 

•• uw 

.·.·::·.-;;.. 

•. 
· .. 
, .. 

'· i' 

' 

• 

I 



T- Limit • 0.5 year 08/29/95 15:48 ?age 5 

a::-!· : :::.~:sioe 140 - nne estimate File: H!LL~40.RME 

• Site-Specific Parameter Summary (cont'inuedl 

User Used by RESRAD Parameter 
Parameter Input Default • !If different !==m user input) • Name 

ieaaaaaaJtataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaeaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaaaa 
• Numbe= o: unsaturated zone strata· • not used • l • NS 

• Unsat. :one l, thickness (m) 

• Unsat. :on~ l, soil density (g/cm••J) 

• Unsat. :one l, .total porosity 

• Unsat. :cne 1, effective porosity 

• Unsat. :one l, soil-specific b parameter 

o Unsat. :one l, hydraulic conductivity (m/yrl 

• Unsat. :one 2, thickness lm) 

• Unsat. :one 2, soil density (g/cm••J) 

• Unsat. :one 2, total porosity 

• Unsat. :one 2, ef·fei:tive P:orosity 

' Unsat. :cne 2, soil-specific b parameter 

Unsat. :cne 2, hydraulic conductivity (m/yrl 

Distr~~~:icn coefficients for U-2l4 

Contaminated zone (cm••J/~) 

Unsaturated zone.l (cm••3/g) 

Unsaturated zone 2 (cm••J/gl 

Saturated zone (cm••J/gl 

Leach race (/yr) 

IIIIJlubility constant 

Distr~:ution coefficients for U-235 

Contaminated zone (cm••J/g) 

Unsaturated zone l (cm••3/g) 

Unsaturated zone 2 (cm•·~/gl 

Saturated zone rcm••J/g) 

Leac!': rate 1/yr) 

Solu:~lity constant 

Distri:ution coefficients for U-238 

Conta~inated zone (cm••J/g) 

Unsaturated zone l (cm••J/g) 

Unsaturated zone 2 (cm••J/g) 

5aturated zone (cm••3/g) 

Leach rate (/yr) 

Solubility constant 

llstri~~:ion coefficients for daughter Ac·227 

Conta~inated zone (cm••J/g) 

unsaturated zone l (cm••J/gl 

Unsat~rated zone 2 (cm••J/g) 

Saturated zone (cm••3/g) 

Leach rate (/yr) 

Solu=ility constant · 

• not used • 4.000E+00 • 
0 not used • l.SOOE+OO ' 

o not used • 4.000E·Ol • 

• not used • 2.000E-Ol • 

o not used • 5.300E+00 • 

• not used • l.OOOE+Ol • 

• not used • o.ooOE+OO • 

• not used • l..SOOE+OO • 

• not used • 4.000E-Ol • 

o not used • 2.000E·Ol • 

• not used • S.JOOE+OO • 

• not used • l.~OOE+Dl • 

• S.OOOE+Ol • S.OOOE+Ol • 

• S.OOOE+Ol • 5.000E+Ol • 

• 5.000£+01 • 5.000E+01 • 

• 5. OOOE+Ol • 5. OO.OE+Ol • 

• O.OOOE+OO • O.OOOE+OO • 

• O.OOOE+OO • O.OOOE+DO • 

• S.OOOE+Ol • S.OOOE+Ol • 

• 5.000E+Ol • S.OOOE+Ol • 

• S.OOOE+Ol • S.OOOE+Ol ' 

• S.OOOE+Ol • S.OOOE+Ol. • 

• O.OOOE+OO • ~.OOOE+OO • 

• O.OOOE+OO • ~.OOOE+OO • 

• S.oOOE+Ol • S.OOOE+Ol • 

• S.OOOE+Ol • S.OOOE+Ol • 

• S.OOOE+Ol • S.OOOE+Ol * 
• S.OOOE+Ol • 5.000E+Ol. • 

• O.OOOE+OO • O.OOOE+OO • 

• O.OOOE+OO • O.OOOE+OO • 

• 
• 2.000E+Ol • 2.000E+Ol. • 

• 2.000E+01 • 2.000E+Ol. • 

• 2.000£+01 • 2.000E+Ol. • 

• 2.000E+Ol. • 2.000E+Ol. • 

• O.OOOE+OO • O.OOOE+OO • 

• O.OOOE+OO • O.OOOE+OO • 
. - - --------------- ---·· 

• 

2.996E-06 

not used 

2. 996E-Co 

not used 

2.996E·06 

not used 

7.474£-06 

riot used 

'H(l.)' 

• DENSUZ(l.) 

• TPOZ(l.) 

• EPOZ(l) 

• BUZ(l.) 

• HCUZ (l.) 

• H (2) 

* DENSUZ(2) 

• TPOZ(2) 

• EPUZC2) 

• BOZ(2) 

• HCUZ(2) 

• DCNtJCC ( 6) 

'·DCNOCO( 6,iJ 
• DCNOCO( 6,2) 

• DCNOCSC 6) 

• AL&ACH( 6) 

• SOLOBI: ( 6) 

• DCNDCC( 7) 

• DCNOCtJ( 7 ,1) 

• DCNOCtJ( 7,2) 

• DOroCS( 7) 

• ALEACH( 7) 

• SOLOBI: ( 7) 

• 

• DCNOCC: ( 8) 

• DCroetJ( 8,1) 

• DCroetJ( 8,2)··:·· 

• DCNDCS( II 
• ALE1.0I ( 8) 

• SOLUBle( I).·.·.· .... 
• 
• 
• I>OroCC( l) 

• DOfOCO( 1,1) 

• DCroCO( 1,2) 

• DCNOCS ( l.) 

• J.LE.ACH ( 1) 

• SOLUBX ( l.) 

;· 

.::.' 



RAD. Version 5.60 7'" Limit. • 0.5 y~ar CB/:22/95 ~S:~B ?age 
nary : hillside 140 - rme es~ima~e ?ile: r.!!.L14 0 • R. ... ..E 

Site-Specif~c Paramete= S~~ry (ccr.tinued) 

Use::: Used by RESRJ\0 Parameter 
1 • Parameter Inpu~ !:'efaul~ • (If differen~ from user ir.put.l • Name 

l~e~~~~~~AA~AAAAAAAAA~AAAAaAAAAAAA~~~~~~AaAAAAaAaaaaaeaaaaAaaa~aafaAaAAAAa~~a~aaaa~AAAaAAaAaaaAAAAAA~AAa~aaaaaea~a~a~aaaaa&A4 

• Oistribut.ion coeificients for daugh~er Pa-231 

... -.·. 

Cont.aminated zone (cm••l/gl 

Unsaturat.ed zone 1 (cm••J/g) 

Unsaturat.ed zone 2 (cm•*l/gl 

Saturat.ed :one (cm••J/gl 

Leach rat.e (/yrl 

So1ubi1it.y constant 

• Distribution coefficient.s for daughter Pb-210 

Contaminated zone lcm••3/gl 
.•. Unsaturat.ed zone ·1 lcm••J/g) 

Unsat.urated zone 2 (cm·~J/gl 

Saturat.ed zone (cm••3/gl 

Leach rat.e 1/yrl 

Solubility constant. 

• Dist.ribution coefficient.s for daughter Ra·-226 

Contaminated zone lcm••3/gl .. 
• 

Unsat.urat.ed zone 1 (cm••3/gl 

Unsaturat.ed zone 2 (cm••l/gl 

Saturat.ed zone (cm••3/gl 

Leach rate 1/yrl 

Solubility const.ant 

• Distribution coefficients for daughter Th-230 

Contaminat.ed zone (cm••3/gl 

·--

Unsaturated zone 1 (cm••3/gl 

Unsatura~ed zone 2 (cm••3/gl 

Saturat.ed zone lcm••3/gl 

Leach rat.e liyrl 

Solubility constant. 

Inhalation rate (m·~J/yrl 

• 5.000£+01"* 5.000£+01 • 

• 5.000£+01 • 5.000£+01 * 

• 5.000£+01 • 5.000£+01 • 

• 5.000Eo01 • 5.000£+01 • 

• O.OOOE+OO • O.OOOE+OO • 

• O.OOOE•OO • C.OOOE+OO • 

* 1.000£+02 • 1.000£+02 • 

* 1.000£+02 * :.OOOE+02 • 

• 1.000£+02 * l.OOOE+02 * 
• 1.000£+02 • :.OOOE+C2 • 

• O.OOOE+DO • ~.000£+00 • 

• O.OOOEoOO • ~.OOOE+DO • 

• 7.000£+01 • 7.000£+01 • 

• 7.000£+01 * 7.000£+01 * 

• 7.000£+01 • 7.000£+01 • 

• 7.000E+Ol • 7.000£+01 • 

• O.OOOE+OO • ~.OOOE+OO • 

• O.OOOEoOO • O.OOOE+OO • 

• 
• 6.000Eo04 • S.OOOE+04 • 

* 6.000£+04 • S.OOOE+04 • 

• 6.000£+04 • £.000£+04 • 

• 6.000E+04 • 5.000£+04 • 

* C.OOOEoOO • ~.OOOE+CO * 
• O.OOOE•OO * 0.000£+00 • 

• 1.840£+04 • !.400£+03 • 

Mass loading for inhalation (g/m••3) • l.OODE-04 • 2.000£-04 • 

Dilution lengt.h for airborne dust. inhalation (m)• 3.000£+00 • J.OOOE+OO • 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, ext.erna1 gamma 

Fraction of time spent indoors 

• 3.000£+01 • 3.000E+01 • 

• 4.000£-01 • 4.000£-01 • 

• 7.000E-01 • 7.000£-01 • 

• O.OOOE+OO • S.OOOE-01 • 

• 6.650E-03 • 2.SOOE-01 • 

2.996£-06 

not. used 

1.499£-06 

not used 

2.141£-06 

not used 

2.500E-09 

not used 

Fraction of time spent outdoors lon site) 

Shape fact.or flag, ext.ernal gamma •-l.OOOE+OO • !.OOOE+OO • -1 shows non-circular AREA. 

• DCNUCC( 21 

* DOroCO( 2,1) 

* DOroCO( 2,2) 

* DOroCS( 2) 

• AI.l:ACHl. 2) 

• SOLUBJC( 2) 

• oorocct 31 

• oorocot 3,1J 

• DCNIJCO( 3,2) 

* OCNUCS ( 3) 

• ALEACH I !3 l 

• SOLOBJC( 31 

• DOmCC( 41 

• DOmCOI 4,1) 

• tx:NOCO( 4 ,2) 

• DCNUCS( 4) 

• ALEACH( 4) 

• SOLUBX( 4) 

• DCNUCC( 5) 

• tx:NOCOC. 5.1J 

• PCNOCO( 5,2) 

• DOroCS( 5) 

• ALEACK( 5) 

• SOLUBJC( 5) 

• Imw.Jt 

• MLINH 

* I.H 

• ED 

• S1IF3 

• SHP1 

• FIND 

• FOTD 

• FS 

I 

,. 

• !':"". 

t ~.l 
·~ .. : . •/ 

• 1 .... 

..... -. 
:. : ~ 

I 



·:~.!:'SlOn 5.60 7" ~imic • 0.5 year 08/29/95 15:48 !'age 

ro: :-.illside l<:O - :-:::e est..t::-.at.e File: HILLl40.RME 

• Site-Specific Parameter Summary lcont.inuedl 

User used by RI:SRAD Pararr.et.er 
?aramet.er !nput Default • (If different. from user input.) • Name 

. . 
l~aa~aaaaa~aaaa~aaA~~~aaa~~aaaaa~a~~aa~aaaaaa~aaaaeaaaaaaaaaaaeaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaaAA 

Radii of shape factcr array tused if FS • -11: 

~ter annular radius Cml, ring 1: 

Suter annular radius Cml, ring 2: 

CUter annular radius Cml, ring 3: 

·:)ucer ennular radius lm), ring 4: 

~uter annular radius Cml, ring 5: 

Cuter annular radius (m), ring 6: 

Cuter annular radius (m), ring 7: 

outer annular radius Cml, ring 8: 

OJter annular radius (ml, ring "9: 

Cuter annular radius lml, ring 10: 

Cuter annular radius lml •. ring 11: 

~uter annular radi~ Cml, ring 12: 

f::-actions of annular areas within AREA: 

;:..ing 1 

?.ing 2 

Ring 3 

Ring 4 

Ring 5 

Ring 

• 
6 

7 

s 
Ring .9 

Ring 10 

Ring 11 

Ring 12 

• 1.000E+00 • 5.000E+Ol •· 

• 2.500£+00 • 7.071E+01 • 

• 5.000£+00 • O.OOOE+OO • 

• 1.000E+01 • O.OOOE+OG • 

• 2.000E+01 • O.OOOE+OO • 

• O.OOOE+OO • O.OOOE+OO • 

• O.OODE+OO • O.OOOE+OO • 

• O.OODE+OO • O.OOOE+OO • 

• O.OOOE+OD • O.DOOE+OO • 

• O.OODE+OO • O.OOOE+OO • 

• O;OOOE+OO • O.OOOE+OO • 

• O.OOOE+OO • O.OOOE+OO • 

• 1.COOE+OO • ~.OOOE+OO • 

• 1.000E+OO.• 2.732E-Ol • 

• 1.000E+00 • O.OOOE+OO • 

• 7.400£-01 • O.OOOE+OO • 

• O.OOOE+OO • O.OOOE+OO • 

• O.OODE+OO • O.OOOE+OO " 

• O.OOOE+OO • O.OOOE+~O • 

• O.OOOE+OO • O.OOOE+OO • 

• O.OOOE+OO • O.OOOE+DO • 

• O.OOOE+OO • O.OOOE+OO • 

• O.OOOE+OO • O.OOOE+00 • 

• O.OODE+OO • O.OOOE+OO • 

ruit.s, vegetables arA grain consumpcion (kg/yrl • not. used 

~afy vegetable ccns~tion !kg/yrl • not used 

• 10:6DOE+02 • 

• l.400E+01 • 

ilk consumption CL/yrl 

eat and poultry c:o:-.sumption lkg/yrl 

ish consumption lkg_/yrl 

ther seafood consuoption Ckg/yrl 

Jil ingestion rate lg/y.rl 

rinking water intake IL/yrl 

'ntamination fraction of drinking water 

>ntamination fraction of household water 

Jntamination fraction of livestock water 

Jntamination fract;cn of irrigation water 

>ntamination fract~on of aquatic food 

mtamination fract~on of plane food 

>ntam:~.nation fractl.cn of meac 

•ntaminacion fracc!on of milk 

vestock fodder incake for meat (kg/day) 

vesLock fodder ir.u.ke .. for milk (kg/day) 

~k water intake for meat (L/day) 

lllrock water intake for milk (L/day) 

vesc:ock soil intake (kg/day) 

ss loading for fc:!.iar deposition 

• not used • 9.200E+01 • 

• noc used • 6.300£+01 • 

• noc used • 5.400~+00 • 

• noc used • 9.000E-01 • 

• 3.650£+01 • 3.650£+01 • 

• not used • 5.100E+02 • 

• not used • 1.000E+00 • 

• O.OOOE+OO • 1.000E+00 • 

• not used • 1.000E+00 • 

• not used • l.OOOE+OO • 

" not used • S.OOOE-01 • 

• not used •-1 

• not used • -1 

• not used •-1 • 

• not used • 6.800£+01 • 

• ·not used • 5.500&+01 • 

• not" used • 5.000£+01 • 

• not used • 1.600£+02 • 

• not used • 5.000£-01 • 

• RAD_S"dAPE I 1) 

• RM!_SHAPE( 2) 

• RAD_SHAPE( 31 

• RAD_SHAPE( 4) 

• RAD_SHAPE( 5) 

• RAD_SHAPE( 61 

• RAD_SHAPE I 7) 

RMI_SHAPE I S) 

• RAD_SliAPE( 9) 

• RAD_S"z!APE (10) 

• RAD_S"nAPE(11) 

• RM!_S":'.APE(12) 

• FRACAI 11 

• f"RACA( 2) 

" FRACAI 31 

• FRACA( 4) 

• FRACAI 51 

• f"RACA( 6) 

• f"RACA( 71 

• f"RACA( S) 

• FRACAI 9) 

• FRACA(10) 

• FRACAllll 

• FRACAI12) 

• DIET(11 

• DIET(21 

• DIETI31 

• DIET(41 

• OIET(S) 

• OIETI61 

• SOIL 

• DWI 

• FDif 

• FHBJf 

• FLif .· .. ·;; -·· 

• FIJUf 

• FR9 

• FPLANT 

• FMEAT 

• FHILlt 

• LFIS 

• "LFI6 

• IMIS 

• IMI6 

• LSI 
• MI.FD 



~ESRAD. \,.er.s1on 5. 60 

S~mmary : ~i11side l~O 

T- Limit • 0.5 year 

- rme est.imace 

08/29/95 15:46 

~ile: HILL140.RME 

Site-Specific Parameter S~mmary (continued) 

User Used by ~SRAD ParameteJ· 

~enu • Parameter • Input • Default • !If diffe~ent from user input) • Name ' 
~~~~~e~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~A~~J~~~a~~A~Ae~~~~~~~~~~~e~~~a~~~~~~~~~~~~~~~~~~~~~~~~~~~~eaaaaa~~a~a. 
i\019 ~ Depth cf soil mixing layer (m) • l. :SOOE-Ol • 1. 500E·Ol • · • I»> 

RC19 • Depth of roots lm) 

R019 • Drinking water fraction from ground water 

R019 • Household water fraction from ground water 

Roi9 • Livestock water fraction from ground water 

R019 • Irrigation fraction from ground water 

Cl~;; ..•.. ·C-12 concentration in water tg/cm .. J) 

Cl4 • C-12 concentration in contaminated soil (g/g) 

Cl4 • Fraction of vegetation carbon from soil 

CH • Fraction of vege"tation carbon from air 

C14 • C-14 evasion layer thickness in soil lml 

C14 • C·14 evasion flux rate from soil (1/secl 

Cl4 • C-12 evasion flux rate from soil- (1/sec) 

:l4 • Frac~icn of grain in beef cattle feed 

Cl~ • Fract~on of grain in milk cow feed 

• not used • 9.000E·01 • • DROOT 

• l.OOOE+DO • l.OOOE+OO • • F'GWDW 

• not used • 1.000E+00 • • FCWHH 

• 1.000E+00 • l.000£+00 • • FGWIM 
• not used • l.OOOE+OO • • FGWIR. 

• not used • 2.000E-OS • • Cl:;!Wl'R 

• not used • J.OOOE-02 • • Cl2CZ 

• not used • 2.000E-02 • • CSOIL 

• not used • 9.800E-01 • • CAJ:R 

• not used • 3.000£-01 • • OMC 

• not used • 7.000E-07 • • EVSN 

• no~ used • l.OOOE-10 • • R.EVSN 

• not used • 8.000£-01 • • Avro. 
• r.ot used • 2.000£-0l • • AVFGS 

STOR • Storage times of contaminated foodstuffs (days): • 

·STOR • 

STOR • 

STOR • 

STOR • 

STOR • 

STOR • 

STOR • 

STOR • 

STOR • 

Fruits, non-leafy vegetables. and grain 

Leafy vegetables 

~Ulk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surface water 

Livestock fodder 

R02i • ~hickness of building foundation (m) 

R02! • Sulk density of building foundation ;g/om••JI 

~021 • ~otal porosity of the cover material 

R021 • Total porosity of· the buildi~g foundation 

R021 • Volumetric water content of the cover 11\aterial 

R021 • Volumetric water content of the foundation 

R021 • Diffusion coefficient for radon gas (m/secl: 

R021 • 

R021 • 

R021 • 

in cover material 

in foundation material 

in contaminated zone soil 

R021 • Radon-vertical dimension of mixing (m) 

R021 • Average annual wind speed (m/secl 

i!021 • Average building air exchange rate (1/hrl 

i!021 • Height of the buiiding lrooml lml 

R021 • Building interior area factor 

i\021 • Building depth below ground surface (mJ 

R021 • Emana~ing power of Rn-222 gas 

• not used • 1.400E+Ol • • STOR._TI1J 

• not used • 1.000E+00 • 

• not used • 1.000£+00 • 
• STOR_TC. 

STOR_TC 
• nee used • 2.000E+Ol • 

• not used • 7.000£+00 • 

• not used • 7.000£+00 • 

• not used • 1.000£+00 • 

• not used • l.OOOE+OO • 

• not used • ~.500£+01 • 

• not used • 'l .. SOOE-0! • 

• not ~sed • 2.400£+00 • 

• not used • 4.000E-01 • 

• not used • l.OOOE-01 • 

• not used • 5.000£-02 • 

• not used • J.OOOE-02 • 

• not used • 2.000E-06 • 

• not used • J.OOOE-07 • 

• 2.000£-06 • 2.000£-06 • 

• 2.000£+00 • 2.000E+00 • 

• 3.000£+00 • 2.000E+00 • 

• not ~sed • 5.000£-01 • 

• not used • 2.500£+00 • 

• STOR_T(4) 

• STOR_T(SI 

• STOR._T"I 

• · STOJl_TI7J 

• STOR._TCII 

• STOR_T(!J 

• FLOOR 

• DENSn. 

• TPCV 

• TPFL 

• PH20CV 

• PH20FL 

• 
• DII'C'I 

• DIFFL 

• OIFCZ 

• HMIJ: 

• WIND 

• R.EXQ 

• HRM 

• not used • 0.000£+00 • code computed !time dependent) • FAI 

• not used "-1.000£+00 • code computed (time dependent:) • OMFL 

• 2.SOOE-01 • 2.500£-01 • • ~Cll 

.·.r:;· •. ~:..:.. 

R021 • Emanat:.·ing power of Rn-220 gas • not used • 1.500£-01 • . --- • ~(2) • 

!eeeeueeeeeeee!eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeueeeeeeeeeeeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeGeeeeeeeeeee~ 



, •:.ersion 5.60 T" Limit • V.S year 08/29/~5 15:48 ?age 
1 ,: hillside l4 0 - nne estimar.e File: ~ILL~~O.RME 

• Summary of Pathway Selections 

Pathway User Selection 

~aaaaaaaaaaAAaAaaaaaAAAAAaAAAA~AaAAAAAAAAAAAAAAAAAA 

~ external gamma active 

2 inhalation lw/o radon) • active 

3 plant ingestion suppressed 

~ meat ingestion suppressed 

5 milk ingestion suppre:;sed 

6 aquatic foods suppressed 

7 drinking water suppressed 

8 soil ingesr.ion acr.ive 

9 radon active 

eeeeeeeeeeeeeeeeeeeeee~eeeeeeeueeeeeeeeeeeeeeeeeeee 

• 

'·· . 

• 



~ES~D. Version 5.50 T" Limit • 0.5 year OS/29/95 ~5:48 ?age 10 

summary : hillside l40 • rme estimate 

Contaminated Zone Dimensions 

Area: 

'!hickness: 

Cover Depth: 

250.00 square meters 

1.00 meters 

il.OO meters 

>ile: HILL1~0.RME 

Initial Soil Concentrations, pCi/g 

aaaaaa~aaaaaaaaaaaaaaaaaaaaaaaaaaa 

U·234 

U-235 

U-238 

4.100£+02 

1.900£+01 

3.700£+02 

Total nose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit • 15 mrem/yr 

Total. Mixture Sum Mit) • fraction of Sasic Dose Limit Received at Time (t) 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaAaaaaaaaaaaaAaaaaaaaaaaaaaaa44 
.t .. !years): 0.000£+00 l.OOOE-01 1.000£+00 l.OOOE+01 5.000E+01 1.000E+02 S.OOOE+02 l.OOOE+03 

·.·tPbSEitl: 1.409£+00 1.409E+00 l.409E+00 1.409E•OO 1.410E+00 1.413£+00 1.443E+OO 1.497E+00 

M(t): 9.391E·02 9.391E-02 9.391E-02 9.393E-02 9.402E·02 9.419£-02 9.617E-02 9.9BJE-02 

~xi~m TDOSE!tl: 3.521E~oo mrem/yr at t • 1.000£+04 years 

\. J~\\~ ··:,L\j .)~1;.\~J 

oFF.mDK.. W£ ()II'( 

S.000£+03 

2. :an:.oo 
1.531E-01 

1.000£+04. 

3.521£+00 

2.347E-01 

I 
I 

.. 
I 
I 
I 
I 
., 
I 

• 



'",:~ :-s ion S. 60 7" ~imit: ~ 0.5 year 08/29/95 iS :48 Page 11 

'~ r.illsiae 140 - =o-..e est:imat:.e File: roiLLl~O.RHE 

• ~~tal Dose Contribut:.ions TCOSE(i,p,t) !or Individual Radionuclides li) and Pathways !pi 

As mrem/yr anci Fraction of '!'otal Dose At t:. • o. OOOE+OO years 

Ground 

~~aaaa~aaaaa~aaa 

mrem/yr tract:.. 

aaaaaaaaa aaaaaa 
9.650£-04 0.0007 

B.254E-02 0.0586 

2.821£-01 0.2003 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 

.:Ui.Uaaaaaaaaaaaa 
=em/yr fract.. 

a~aaaaaaa .a.aaaaa 
:0.566£·01 0.3951 

:<.~04£·02 0.0171 

.;.~90£·01 0.3188 

eeeeeeeee eeeeee 

Radon Plant 

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

aaaaaaaaa aaaaaa aaaaaaaaa aaaaaa 
O.OOOE+OO 0:0000 O.OOOE•OO 0.0000 

0.000£+00 0.0000 O.OOOE+OO 0.0000 

Heat 

aaaaa.uaaaaaaaaa 
mrem/yr fract.. 

aaaaaaUA AUUA 
O.OOOE+OO 0.0000 

O.DOOE+OO 0.0000 

Milk 

aaaaaaaaaaaaaaaa 
mrem/yr fract

aaaAAAAAA .AAA444 
O.OOOE+OO 0.0000 

0.000£+00 0.0000 

O.OOOE+OO 0.0000 O.OOOE•DO 0.0000 0.000£+00 0,0000 O.DODE+OO 0.0000 

eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeieee eeeeee eeeeeeeee eeeeee 

Soil 

UUUAAAAAUUa 
mrem/yr fract. 

AUAAAAA4 UAAAA 
7.041E·D3 0.0050 

3.078E-04 0.0002 

6.040E~03 0.0043 

eeeeeeeee eeee~ 
3.656£-01 0.2596 ~.030E+OO 0.7309 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.339B·02 0.0095 

Total Dose.·.Contributions TDCSE Ci ,p, t) fer Individual Radionuclides (i) and Pathway• (p) 

As mrem/yr and Fraction of Total Dose At t • O.OOOE+DD years 

Wat.er Dependent ~athways 

Water Fish Radon Plant Heat Milk All Pathwaya• 

~Aaaaaaa.iiia~UU .liaaAA,UaaaAAAAU AUAUUUAUUA a.;AaaUUa.AUAAA aaAAAAUUAUAU AaaaAAUAAAUai.a AAU.UAUAAUAU 
rnrem/yr fract.. 

.1aaaaaaa aaa.UA 
.OODE+DO O.ODDD 

•

DO 0.0000 

DO O.ODDD 

e eee eeeeee 
.DOOE+OO 0.0000 

::.rern/yr fract.. 

~a~~AA~AA A~~AA4 

~.COOE+DD D.DODO 

:.OOOE+DD'O.OOOO 

::.:JOOE+OO 0.0000 

Heeeeeee eeeeee 
!l.OOOE+OO D.DDDO 

mrern/yr fract. 

aa~~~aaa4 aaaa44 
D. DDOE+OO 0. DD'DD 

O.OOOE+OD 0.0000 

D.DOOE+OD 0.0000 

eeee!eeee eeeeee 
O.DOOE+OO 0.0000 

1l wacer independent:. and dependent pathways. 

• 
il . f,:li.'/1 '.iJ .• -1.' ,,. 11 1 ! ,, ' .... 

mrern/yr fract. mrem/yr fract. 

~a~~~A~AA AAA4~4 ~~~AAAAAA ~4AA44 

D.ODOE+OO 0.0000 O.DODE+DD D.DDDD 

D.OOOE+DD D.DDDD O.ODDE+OD 0.0000 

D.ODDE+DD D.DDDD O.ODDE+DD O.DDDO 

eeeeeeeee eeeeee e!eeeeeee eeeeee 
O.ODOE+DD D.ODDD D.DOOE+OO D.ODDO 

mrem/yr fract. 

AAAAAAAA4 AUaaa 
O.DDDE+OO 0.0000 

D.ODOE+OO 0.0000 

D.DDDE+OO 0.0000 

eeeeeeeee eeeeee 
O.DDOE+OD 0.0000 

mrem/yr .• fract.. 

~AAAUAAA 44444A 
S.646E-01 0.4008 

1.069£-01 0.0759 

7.372E·D1 0.5233 

eeeeeeeee eeeeee 
1.409B+00 1.0000 

.. 
····· 



;;EsRAD. ·:.,::-s1on 5. :o ~· Limic • o.s year OS/29/95 15:48 Page !::! 

Sunvnary : hillside 140 - ::-me escimace File: H!LL140.~m 

Total Dose Contribucions.TDOSE(i,p,:r for Individual Radionuclides Iii and Fachways (p) 

As mremiyr and Fractic:: o! T•otal Dose At t • 1. OCOE-01 years 

Water Independent Pathways !I~~alatiqn excludes radonl 

·Ground Inhalation Radon Plant :>!eat Milk 

Juclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frac:t. mrem/yr fract. 

.~~~~~~ aaa~aa~aa aaaaaa aa~~~aaaa aaaaaa aa~a~aaaa ~a~aaa aa~aa~aaa a~aa~a aaaaaaaaa aaaaaa aaaaaaaaa aaaaaa 
~i~4 3.651E-04 0.0007 S.S66E-Ol 0.3951 6.580E-15 0.000~ O.OOOEoOO 0.0000 O.OCOE+OO 0.0000 O.OOOE+OO 0.0000 

~235 ~.254£-02 0.0586 2.404E-02 0.0171 O.OOOE+OO 0.0000 O.OOOEoOO 0.0000 O.COOE+OO 0.0000 O.OOOE+OO 0.0000 

~238 2.921E-01 0.2003 

e~·ie·ee ~eeeeeeee eeeeee 
4.490E-01 0.3188 

eeeeeeeee eeeeee 
0. OOOE+OO 0. 0000 

eeeeeeeee eeeeee 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

eeeeeeeee eeeUe 
otal l.656E-01 0.2596 1.030Eo00 0.7309 6.580E-15 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDCSE!i.p,tl ~o::- Individual Radionuclides Iii and Pathways !pi 

As mremiyr and Fraction of Total Dose At t • l.~OOE-01 years 

Water 

•dio- aaaaaaaaaaaaaaaa 
1c:lide mrem/yr frac:t. 

~aaaa aaaaaaaaa aaaaaa 
234 u.OOOE+OO 0.0000 

~35 D.OOOE+OO 0.0000 

238 O.OOOE+OO 0.0000 

eeeee eeeeeeeee eeeee6 
tal O.OOOE+OO 0.0000 

Fish 

taaaaaaaaaaaaaaa 
mrem/yr frac:t. 

aaaaaaaaa aaaaaa 
O.OOOE+OO 0.0000 

O.COOE+OO·O.OJOO 

C.OOOE+OO 0.0000 

eeeeeeUe Heeee 
O.OOOEoOO 0.0000 

Water Dependent Pathways 

Radon Plant 

aaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaa 
mrem/yr f rac:t. mrem/yr frac:t. 

aaaaaaaaa aaaaaa Aaaaaaaaa aaaaaa 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O.OOOEoOO 0.0000 O.OOOE+OO 0.0000 

O.OOOEoOO 0.0000 O.OOOE+OO 0.0000 

eeeeee!ee !eeeee eeeeeeeee eeeeee 
0.000£+00 0.0000 O.OOOE+OO 0.0000 

um of all water independent and dependent pathways. 

... \' ..... .._, ''1j••. ·-~- \.. \\. ........... ·.;''.. ,. ~'"· ~ .·· 

Meat 
,,,,,,,,,,,,,,,, 

mrem/yr fract. 
,,,,,,,,, ,,,,,, 
O.OOOE+OO 0.0000 

O.COOE+OO 0.0000 

0.000£+00 0.0000 

.'!ee!eeeee !eeeee 
0.000£+00 o.oooo 

Milk 
,,,,,,,,,,,,,,,, 

mrem/yr fract. 

''''''''' ,,,,,, 
O.OOOE+OO 0.0000 

O.OOOEoOO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

mre'lfl/yr 

.u.auuu 
7.041E-03 

3. 079£-04 

6.040E-03 

HHUeU 
1.339£-02 

L. 

frac I 
au: 
o.oc 

r· .. 

o.oo I 
:~:~' 
o.oe ·. 

-I '• 

i ~ 

r· .. 

All Pathwaya•t 

aaaaaia~Aaaaui 
l 

mrelll/yr. fra~ 

aaaaaaaaa a
0

a.al 
5. 646£-01 

1.069£-01 o. . . 

7.372£-01 o.s2)' · 

!e_HUeU ee!U~ ' 
1.409E+OO 1.ooo:· 

(. 

,., ,_ 

\ 
'· ..... 

... 
" 

• 



._.a ·:--,.";sion 5,60 T" Limit • 0.5 year OS/29/95 15:48 ?age 13 

~~ : ~illside l4C - rme estimate File: HI~L140.RME 

• Total Dose Contributic~s T;QSE!i,p,tl !or Individ~al Radionuclides li! and Pathways (p) 

As mremiyr and Fraction of 'rota! Dose At t • 1.000£+00 years 

!e 

ia 

:e 

e 

' 

Water ::-.=epencienc Path,.,ays !Inhalation excludes radon I 

U:ounci Inhalation· Radon Plant Meat Milk 
3aaaaaaaaaaaaaaa aaaaaaaaaaaaaaAA ~~aaaaaaaaaaaaaa aaa.uaaaaaau.a.u aaaaaaaaaaaaaaaa aaaaaaaaaaaaaa&A 
mremiyr . fract. mrem/yr fract. =em/yr fract. mrem/yr !ract. mrem/yr tract, rnrem/yr fract. 

.;aaaaaaaa aauu aac\c\aac\aa ac\c\aU. ~aa;Uaac\c\ <~aaaaa <~auuaa aaaua c\aaa;UUA aauu MUAAAU. AUA44 
::.651E-04 0.0007 5.566£-01 0.3951 ii.579£-13 0.0000 0.000£+00 0.0000 O.OOOE+OQ 0.0000 O.OOOE+OO 0.0000 

s .254£-02 0.0586 2.404E-02 0.0171 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO o.oooo 
:.821£-01 0.2003 4. 490E-01 0.3188 5.531£-19 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 

~eeeeeeee Heeee eeeeeeeee eHeee eeeeeeeee eeeeee teeeeeeee eeeeee eeHi!Hee eei!Ui! eeeeeei!U ei!i!i!U 
::.656£-01 0.2596 1.030£+00 0.7309 6.379£-13 0.0000 O.OOOE+OO 0.0000 0.000£+00 o.cooo O.OODE+OO 0.0000 

Total Dos~ Contributior~ TDOSEii,p,tl !or Individual Radionuclides Iii and Pathways (pi 

As mremiyr and Fraction of Total Dose At t • 1.000£+00 years 

Water Dependent Pathways 

'later Fish Radon nanc Heat Millt 

3ac\c\aaaaaac\AaaAA aac\a~aaaaaaaaaaA aaaaaaaaaaaaaaaa aaaaaaaaaaaaaaa' aaaaaauaa.uuu AAAAAaaaAAAAAA&& 
mremi)•r !race. mrem/yr fract. =em/yr fract. =em/yr !ract. mrem/yr fract. mriem/yr fracc. 

.uu.u.u4 UUAA aUUA44A UAAAA aua:;aau ilaUU ilaUAUAA AAUAA aUUUU AU.UA AAAU44A4 AUUI. 
:.000£+00 0.0000 0.000£+00 0.0000 o.:oot.oo 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 

.0£+00 0.0000 O.OOOE+OO'O,OOOO c.::>0£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 

OE+OD 0.0000 0.000£+00 0.0000 0.::'00£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 

~eeeeeeee eeeeei! eeeeeeei!i! eeei!i!i! 

~.000£+00 0.0000 O.OOOE+OO 0.0000 

all water independent and dependent 

• 

H!i!i!i!i!U i!i!i!ei!i! eeei!i!i!i!U Hi!!U Hi!i!i!i!i!U i!i!Ui!i! Hi!i!Ui!i!! 

O.COOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 o.oooo O.OOOE+OO 

pac:hways. 

CFF.Ir!Pil t&- ~lf 
\1 \\'0. ~u~ ~~~~ft~~C) 

i!U!U 

0.0000 

Soil 

aaaaAAAAAAAAAAA~ 

m:rem/yr tract. 

UAAAAU.A AiUAU 
7.041E-03 0.0050 

3. OBlE-04 0. 0002 

6.040E-03 o.oon 
i!i!i!i!i!i!i!i!i! i!i!i!i!U 

1.339E-02 0.0095 

All Pathways• 

AA4Aa45A~AAAAAA' 

m:rem/yr fract. 

444444444 uu.u 
5.646E·Ol 0.4008 

1.069£-01 0.0759 

7.372E-01 0.5233 

i!!i!i!i!i!i!i!i! i!U!U 

1.409£+00 1.0000 

.• ~· a .. ~. 



:J!AD. 'lers:>.on 5. 60 T- Limit • 0.5 year 

mary : :~~l!sicie 140 - rme est.imat.e 

08/29/95 !5:48 ?age .. _., 

>ile: H!LL14 0. R:-tE 

Total Dose Contribut.ions TDOSEii.p,t) !or Individual Radionuclides (i) and Pathvays (p) 

As mremiyr and Frace. ion oi '!otal Dose At ::. • 1. OCOE+01 years 

.:;round 

lide ~:~remiyr !raet.. 

~aaa aaaaaaaaa aaaaa4 

34 9.702~-04 0.0007 

35 9.25•£-02 0.0586 

3~. 2.821£-01 0.2002 

!i~~:~~~~~i~~i ~~~!i~ 

Water Independent. Pathways IInhalat.ion excludes radon) 

Inhalation 

mrem/~ . fract.. 

aaaaaaa414 uuu 

5.567£-01 0.3951 

2.413£-02 0.0171 

4.490£-01 0.3187 

Radon Plant. 

mrem/yr !ract. mrem/yr fract. 

aaaaaaaaa aaaaaa aaaaaaaaa aaaaaa 

6.570£-11 0.0000 C.000£+00 0.0000 

0.000£+00 0.0000 0.000£+00 0.~000 

5.593£-16 0.0000 0.000£+00 0.0000 

Meat. 

mrem/yr fract.. 

aaaaaaaaa aa4!aa4 

o.ooot.oo o.oooo 
O.OOOE•OO 0.0000 

O.OOOE+OO 0,0000 

eee!~~~ee e~~~e~ 

Milk 

mrem/yr fract.. 

aaaaaaaaa aaa4a4 

O.OOOE~OO 0.0000 

O.OOOE+OO 0.0000 

0.000£+00 0.0000 

Soil 

mrem/yr 

aaU4U44 

7.042E·03 

3.109E•04 

6.040E-03 

U!!!!!!l 

I 

fract.· ·~ 
444444 

o.ooso· 
0.0002' 

0.0043:.1 

UeUI' 
al 3.656£-01 0.2595 1.030£+00 0.7310 6.570£-11 0.0000 0.000£+00 o.oooo 0.000£+00 o.oooo 0.000£+00 0.0000 1.339E-02 0.0095·;· · 

Total Dose;contribut.ions TDOSEii.p,t) for Individual Radionuelides (i) and Pathways (pi 

As mrem/yr and Fraction of Total Dose At t. • 1.000£+01 years 

Water Dependent. Pathways 
.. I 

flater Fish Radon Plant Meat Milk All Pathwaya• 

I io- aa44aaaa44a44a44 aa44aa4444aaaa44 a44a444a4a4444aa aaa444444444a444 44aa4a4a4a4444a4 a44a4444a4444a44 4444444444444444 

lide r::remiyr fract. 

i444 444444444 444444 

14 0. OOC£+00 0. 0000 

IS 0.000£+00 0.0000 

18 0.000£+00 0.0000 

mrem/yr fract.. 

444444444 444444 

0.000£+00 0.0000 

O.OOOE+00'0,0000 

0.000£+00 0.0000 

~e~eeee~~ eeeeee 

""rem/yr !raet. mrem/yr fract. 

~4~444444 444444 ~A44~4~44 444444 

0.000£+00 0.0000 0.000£+00 0.0000 

0.000£+00 0.0000 0.000£+00 0.0000 

0.000£+00 0.0000 0.000£+00 0.0000 

~eee~~eee ~eeeee ~eeeeeeee ~eeeee 

mrem/yr fraet.. 

444444444 444444 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

0.000£+00 0.0000 

~eie~eeee ~eeee~ 

mrem/yr fract. 

444444444 444444 

o.ooot.oo o.oooo 
0.000£+00 0.0000 

0.000£+00 0.0000 

~eeeeeeee eeee~i 

mrem/yr fract. 

:~::~:~:: :~::i.J 
l.070E-01 0,0.,.. 

7.372E·01 0.5232 

e!el!eeel l!llll 
~ 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.409E+00 1~0000 

' of all "''at.er independent and dependent. pathways. 

. ..... ·. 
··-

• 



tle~SlO!':. S. €0 :a/:29/95 :s:~e ?age 15 

: ::..!.llside 140 - =-=~ est.im.at.~ <ile: "iLLl40.RHE 

• ':'ota: :·ose Contri!:l.!-::.ions TDSS<: li, p, r.) !or Ir.dividual Radionuciides li) and Pathways Cpl 

As mrO!!:n/yr and r~a~ticn of ~otal Dose At t . 5.000£+01 years 

'..later !=>deper.:ienr. Pathways I !~.halation excludes radon) 

Ground :nhalation Radon ?!ant Meat Milk 

aa~aaaaaaaaaaaaa taaaaaaaaaaaaaaa AAaAAAAAaAAAAAAA aaaaa~aaaaaaaaaa aaaaaaaaaaaaaaaa aaaaaaaaaaaauu 
:nrem/yr tract. -::.:::emiyr !ract:. rorem/yr !ract. mrem/yr f=act. mrem/yr tract. mrem/yr fract. 
~aMaaaaa aaaaaa a:.aa.ua.u aaaaaa aaaaaaaail aaaua aaaaaaua aailaaa aaaaAaAaa aaaa4a aaaaaaaa4 ilil.U.iil4 
t. OS 9E-03 0.0008 ;:. .:ilE-01 0.3950 l. 633£-0S 0.0000 c. 000£•00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 

! .266'E-0:2 0.0586 :: • .:99E-02 0.0177 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 

!.B2lE-01 0.2000 .: . .:90£-01 0.3184 6. 960£-14 0. 0000 O.OOOE+OO o.oooo 0.000£+00 0.0000 O.OOOE+OO 0.0000 

!eeeeeeee eeee!e eeeeee·eee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee Heeee eeHeeeee eeeue 
! .6SSE·Ol 0.2594 :.:JlE+OO 0.7311 1.633£-09 0.0000 0. 000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 

Total ~ose ~ontributions TDOSEii,p,t) for Individual Radionuclides .(1) and Pathways lpl 

As mrem/yr and F~action of Total Dose At t • 5.000£+01 years 

~ater Dependent !'athways 

~ater !i'ish Radon !'lant Meat Milk 

~aA:;.uaaaaai1a4.t ~saaAAa4AaaaAaa4 ~aaAaaa~~~AaAa.ta ~aaaaaaaaaaaaa44 aaaaa.t44aaaa444A Aaaa.t4aaaaa44444 
nremiyr fract. -::.:em/yr tract. mrem/yr ~ract. :nrem/yr !~act. mrem/yr fract:. mrem/yr fract. 

!aaaaaaa aaaUli aaaailil4illi aaaa.ta aaa4ailila4 aaaau AAaaa.uu 4.uua auaa.taA.t aaa44A 4aa44aiil44 444444 
. OOOE+OO 0.0000 :.:~OE+OO 0.0000 0.000£+00 0.0000 0 .000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 

··00 
0.0000 ::!.::lOE+OO o.oooo 0.000£+00 0.0000 0. 000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

+00 0.0000 ::.::>OE+OO 0.0000 O.OOOE+OO 0.0000 0. 000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 o.oooo 
eeeeeee eeeeee eHeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeu eeeeeeeU eeei!le 
OOOE+OO 0.0000 C.::OOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+1!0 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 

1 wac.er inciepender::: and dependent pathways: 

~ \ ·. ,, 
''· • -.- i\j' ' • 'V .J ., \ '; 

.. ~~·' 

~:: 
•' 

Soil 

aaaaaaaaaaaa~aa 

mrem/yr frai:::t:. 

aauu.u.a 4.uau 
7.045£-0J 0.0050 

3.297£-04 0.000:2 

6.040£-0J 0.0043 

HHHHe eeeeU 
1.J4lE-02 0.0095 

All Pathwaya• 

44a4a444a44aAAA& 
mrem/yr .fract. 

uaaaAaaA 4aa4U 
5.65:2£-01 0.4008 ~:: 

1.080E-01 0.0766 

7.J7:2E-Ol 0.5:227 

eeeeeeeee eeeUe 
1.410E+00 1.0000 
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Sumrr.a~_l : hillside !40 - rme est:~:r.ate 

Total Dose Contributions TPOSEii.~.~; for !~dividual Radionuclides Iii and Pathways lpl 

As mremiyr and Fract.ic:: of Total Dose At t • ~. i)00E+02 years 

Ground 

~uclide ~rem/yr !~act. 

!~~aaaa aaaaaaaaa aaaaaa 
J-23~ 

J-235 

::..~57£-03 0.0010 

~.287E-02 0.0587 

1~5~:~.-;_,-; 2.820E-01 0.1996 
~eeeee ~~~~~~~~~ ~!~~~~ 

~tal ].664E-01 0.2593 

Water Independent Fathways l!r~lation excludes radon) 

Inhalation Radon Plant Meat Milk 

mrem/yr fract. mrem/yr ·f~act. mrem/yr fract. =rem/yr fract. mrem/yr fract. 

aaaaaaaaa aaaaaa aaaaaaaaa aaaaaa aaaaaaaaa aaaaaa a:aaaaaaa aaaaaa aaaaaaaaa '''''' 
5.575£-Cl 0.3!146 6.482£·09 O.OOCO O.OOOE•OO 0.0000 ~.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

2.64!/E-02 0.0188 O.OOOE+OO 0.0000 O.OOOE•OO 0.0000 ~.JOOE+OO 0.0000 0.000£+00 0.0000 

~.4!/0E-01 0.3178 5.S37E-13 0.0000 O.OOOE•OO 0.0000 ~.000£+00 0.0000 O.OOOE+OO 0.0000 

~e~~eeeee e~eee~ ~eeeeeeee ~~eeee eeeee~eee eeeeee eeee~ee~e eeeeee e~e~~eeee ~~~eee 

l.033E+DD o.7312 6.4B2E-o!l o.oooo o.ooot.oo o.oooo :.ooot.oo o.oooo o.ooot.oo ·o.oooo 

Total ·DoSe· Contributions TPOSEii.p.-::J !or Individual Radicnuclides Iii and Pathways (pl 

As mrem/yr and Fractic:: of Total Dose At t • l.000£+02 years 

Wate~ Dependent Pathways 

n 

ttrrr:m/yr frac:t'l. 

aa4aa4UA AAU 
7.052£-03·0.00 

3. 587£-04 0. ooc 

6.040B-03 0.00· 1 
H!UUU uu: 
1.345£-02 0.00; 

Water :ish Radon Plant Meat Milk All Pathway&~• 

adio- aaaaaaaaaaaaaaaA aaaaaa~:aaaaaaaa ~aaaaaaaaaaaaaaa :aaaaaaaaaaaaaaa :~:aaaaaaaaaaaaa aaaaaaaaa~aaaaaa aaA&aaa44aaaaaa 
uclide mrem/yr fract.. ~remiyr fract. 

&44444 AAAAAAAAA AAAAAA AAA4Aaa4A aaa~AA 
?.000£+00 o.oooo 

O.OOOE+OO 0.0000 

·238 O.OOOE+OO 0.0000 

!eeeee eeeeee~ee ~eeeee 

O.OOOE•OO 0.0000 

0.000£•00" 0.0~00 

0.000£+00 0.)000 

eeeeeeeee lJeeee 

mrem/yr fract. mrem/yr fract. ~rem/yr fract. 

aaa444444 AAAAAA aaaAAAAAA aAaAAA aa44AAAAA aAAAAA 
O.OOOE•OO 0.0000 

O.OOOE+OO O.OCOO 

O.OOOE+OO 0.0000 

0.000£+00 0.0000 

C.OOOE+OO 0.0000 

~.OOOE+OO 0.0000 

mrem/yr fract.. 

AAA~44AA4 444&44 
O.OOOE+OO 0.0000 

0.000£+00 0.0000 

rnrera/yr · fract 

AUU.UU · UaU: 
5.660£-01 

l.OS7E·01 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 7,371£·01 0.521: 

eeeeeeeee eeeeee e~eeeeeee eeeee! eeeee!eee eeeeee eeeeeeeee eeeeee eeeee!!!e eeeeli 
>tal 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 C.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.413E+00 1.0001 

;um of all water independent and dependent pathways. 

"!!. ~\ '· ~~ 

()=F.tet;tM_ U!s ()dl~ 

-.r, 



. 'Jersion 5.60 T" Limit • 0.5 year 08/29/95 l5:H ;:age 17 

~-, ~illside l~O • rme estimate File: HILL~~O.~~ 

• Total Dose Contributic4s 7DDS£1i,p,tl for lr.diviriual Radionuclides i~l and Pathways (p) 

As mremiy:- and Fraction of Total Dose At t • 5. OOOE+02 ~·ears 

Water !::.dependent Pathways I Inhalation excl'!des radon) 

Ground Inhalation Radon Plant Meat Milk 
aaaaaaaaMatiaa;U aaaaaaaaaaaaaaaa tAMiaaaaAaaaaAaa aAaa.a.a.aaaaAaaaaa aaaAaAAAAaaaaaaA aaaaaaaaaaaaaa44 
mrein/yr fract. mr-em/yr fract. =em/yr fract. mrem/yr !:-acte mrem/yr tract. mrem/yr fract. 

aaaaaai!.aa Mil. aU aauaa.a.u. aaaaa4 a~aaaaai!.a aaaaaa aaaa.iaaaa .auua aa.iaauu .a.auu aaa~UUA AAAU4 
1.251£-02 0.0087 5.612£-01 0.3890 1.!:28£-07 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 

8. 4 75E-02 0.0567 3.954£-02 0.0274 O.::OOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO ·0.0000 

2.817£-01 0.1953 4.491£-01 0.3113 6.620£-11 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 

eeeeeeeee eeeeee eeeeeeeee eeee!i! eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeH!! eei!eeee!i!.eei!i!i!i! 
3.790£-0l 0.2627 1.050£+00 0.7277 1.529£-07 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 

Total Dose Contributions TDOSEii,p,tl !or Individual Radionuclides Iii and Pathwaye (p) 

As mrem/yr and Fraction of Total Ccse At t • 5.000£•02 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk 
aaaaaaaaaaaaaaa4 aaaaaaaaaaaaaaa4 aaaaaaaaaaaaaaa4 .a.a.a.a.a.auuu.u.u aaaaaaau.a.uuu .a~~~aaaaaa~a44AA 

mrem/yr !race. mrem/yr fract. :orem/yr fract. mrem/yr fract. mrem/yr ~=act .. mrem/yr fract. 

ilaaau.ua aaaAiiA .a.uu.u.a.a uuu a~.UUAaii AAAAU aaa.auu.a AUU4 aaaaaaaa.a·.a.aa4Aa aaiiUU.AA u.u.u 
0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 

.E+OO 0.0000 O.OOOE+Oa 0.0000 O.COOE+OO 0.0000 O.OOOE•OO 0.0000 O.OOOE+OO o.oooo O.OOOE+OO 0.0000 

E+OO 0.0000 O.OOOE+OO 0.0000 C.OOOE+OO 0.0000 O.OOOE•OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o.oooo 
eeeeeeeee eeeeee Heeeeeei! eeeeee eeeeeeeei! eeeU! eeeeeeeee eeeeee eeeeeUee o!eeei!i! eeee!ei!ef !ei!i!U 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 

all water independent and dependent pathways. 

• 

Soil 

aaAAaaaaaaaaAaa~ 

lllrem/yr fract. 

.au.auua .a.au.a~ 
7.l69E-03 C .OOSG 

6.035£-04 0.000~ 

6.040£-03 0.0042 

Hi!!e!ei!! eeeUo! 
1.381£-02 0.0096 

All Pathways• 

.a~.a~.a.a.a~~iiaaaiia~ 

lllrem/yr fract. 

4UUAU4 aiiUU 
5.809£-01 0.4027 

1.249£-01 0.0866 

7.368£-01 0.5108 

eee!i!!i!ee ee!eee 
1.443£+00 1.0000 



-:lt.SRAD. Vers :ton 5. 50 T" Limit • v.S year ?age :a 

File: ;;rLLl40.R:~.E 

Total Dose Contributions TPCSE!i,p,tl :~r l~=~~id~al ~adionuclides til and Pathways (p) 

As mrem/yr and r=action Q: Tota~ ~ose At ~ • 1.000£+03 years 

:iround 

Radio- aaaaaaaaaaaaa~aa 

·luclide :nrem/yr !:act. 

iaaaaaa aaaaaaaaa aaaaaa 
,,,··. 

1·234 

1·235 

4.397£-02 0.0294 

8.707£-02 0.0581 

1-2~~.. 2.81.3£-01 0.1879 

ee'i~-~~- eeeeeeeee eeeeee 
otal 4.124E-01 0.2754 

Water Inde?encient Path~ays ;:~~latic~ excludes radonl 

Inhalation Radon ?lant Meat 

aaaaaaaaaaaaaaaa aaaa~aaaaaaaaaaa aaaa~~~aaa~~aaaa aaaaaaaaaaaaaaaa 
mremiyr !ract. mr.,m/yr fract. mremiyr !ract. ru-.,m/yr tract:. 

aaaaaaaaa ~aaaaa· aaaaaaaaa aaaaaa aaaaa~~~a ~aaaaa aaaaaaaaa aaaaaa 
5.659£-01 0.3779 

5.570£-02 0.0372 

4.491£-01 0.2999 

l.07lE+00 0.7150 

5.691£-07 0.0000 O.OOOE.OO 0.0000 

o.ooot.oo o.oooo o.ooot.oo o.cooo 

5.017£-10 0.0000 ~.OOOE•OO 0.0000 

5.696£-07 0.0000 0.000£·00 0.0000 

0.000£+00 0.0000 

0.000£+00 0.0000 

O.OOOE+OO 0 •. 0000 

eeeeeeeee eeeeee 
0.000£+00 0.0000 

Milk 

aaaaaaaaaaaaaaa4 
rnrem/yr fract. 

aaaaaa~u aaaa44 
0.000£+00 0.0000 

0.000£+00 o.oooo 

0.000£+00.0.0000 

eeeeeeeee eeeeee 
0.000£+00 0.0000 

Total Dose Contributions TDOSE!i,p,t) ~or Individual Radionuclides til and Pathways lpl 

As mrem/yr and Fraction cf Total :ose At t • 1.000£+03 years 

Water 

.dio- aaaau.auuauaa 
'elide n:re:niyr !rac:t. 

aaaaa aaaaaaaaa '''''' 
234 0.000£+00 0.0000 

235 O.OOOE+OO 0.0000 

238 0.000£+00 0.0000 

~eeee eeeeeeeee eeeeee 

Fish 

aaaaaaaaaaaaaaaa 
mrem/yr !rac:t. 

aaaaaaaaa aaaaaa 
O.OOOE+OO 0,0000 

O.OOOE+OO"O.OOOO 

O.OOOE+OO 0.0000 

eeeeeeeee eeeeee 

~ater ~epender.t ?athways 

Radon 

mrem/yr fract.. 

aaaa4aaaa a4aaia 
O.OOOE+OO 0.0000 

O.OOOE•OO 0.0000 

0.000£+00 o.oooo 

eeeeeeeee eeeeee 

i'lant 

o.rem/yr frac:t . 

:a4aaia:a ~aaaaa 
C.OOOE•OO 0.0000 

0.000£·00 0.0000 

~.OOOE+GO 0.0000 

eeeeeee!e eeeeee 

Heat 

mr.,m/yr fract. 

aaaaaaaaa aaaaaa 
0.000£+00 0.0000 

0.000£+00 0.0000 

O.OOOE+OO 0.0000 

eeeeeeeee eeeeee 

Milk. 

mrem/yr fra.c:t. 

aaaaaaaaa aaaaaa 
0.000£+00 0.0000 

0.000£+00 0,0000 

0.000£+00 0.0000 

eeeuuu eeU66 · 

?.46SE-03 

9.064E·04 

6.040E•03 

eUUUU 
1.441£-02 

I 

0.00!'· 

0.0011 
0.004 

euu 

0.00!' 

:I 

• I 

All Pathways•. \ 

auuu~dauaau 
mre111/yr · .fra¢ 

~·~444444 

6.173£-01 

1.437£-01 

7.36SE-Ol 0.49ii· 

eeeeeee6e eeeee~ 
~al 0,000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.497£+00 1.0000 

~of all ~at.er independent and dependent pathways. 

. . ~ ·~ ~ . 

• 
'· 
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1 hillsi~e !<C • =-·e estimate File: ~ZLLl40.RME 

• ::::tal Dose Contributions TDOSE(i,p,tl for Individual Radionuc.lides li) and Pathways ip) 

As rnrern/yr and Fraction of Total L'ose At t. • 5. OOOE+OJ years 

Water Independent Pathways I I!l.'lalation excludes radon) 

Ground Inhalation Radon Plant· Meat Milk 
~a~~~~~~Aaa~AAA~ aA~AAAa~A~~~a~~A ~~~~~~MA~MAAU ~aaaaaaaaaaaaaA! aaAAAA~~~aa~~AA! a~~AA~AAAA~AAA!A 

rnrem/yr !=act. ::.rem/yr fract. rnrem/yr fract, mrern/yr !ract. mrem/yr tract. mrem/yr ·fract.. 

taa~aaA~~ aaa~u ""~~~~~,, ~~~au ""~~a~~~~ A~~~U ~a~~~uu a~~AAA A~~~AAUA aA~AU ~uaauu UUAA 
~.586E·Ol 0.2867 o.037E-Ol 0.2628 8.706E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o.oooo 
1.045E-01 0. 0455 :. 77JE"-01 0.0772 0 .OOOE+OD 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OD 0.0000 

.2. Bl2E-Ol 0.1224 4.4!17E-01 0.1!158 4.288E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

f ee~eeeeee eeHee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeee~ee eeeeee eeeHeeee HHH eeeeeeeee H!e!! 

:. 044 E+OO 0.4546 L:::JlE+OO 0.5357 S.749E-06 0.0000 O.OOOE+DO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

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

As mrem/yr and Fraction oi Total Dose At t • 5.000E+03 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk 
i\a~a~A~aaaa~aaaA aaaaaaaaa~a~AAAA aaaaa~~aaA~~aaaa AAMa,UaUUAUoi a~~A~aa~aa~~~AAA a~~~~;i~~aaAAAAAA 

mrem/yr :ract. ::~rem/yr !ract.. rnrem/yr fract. rnrem/yr fract. mrem/yr fract. rnrem/yr ·fract. 

, ~~~AaoiAAa ~AUU .uaaaaau A~aAAA A,UUAAAA .uu.u · ~aaaaaaal. AAI.AU· AA~a.UAU. aAAAAA AAAAA~AAI. '"""' 
.OE•OO o.oooo C.COOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE•OO 0.0000 O.OOOE+OO o.oooo O.OOOE+OO 0.0000 

OE+OO 0.0000 C.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o.oooo O.OOOE+OO 0.0000 

OE+OO 0.0000 C.OOOE+OO 0.0000 O,OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE•OO 0.0000 

Heeeeeee eeeeee Heeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeUeel: HUH 
O.OOOE+OO 0.0000 ll. OOOE+OO 0.0000 O.OOOE+OO o.oooo O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

all water independent and dependent pathways. 

• 

Soil 

AAAAAAAAAAAA!AAA 

rrrrem/yr tract. 

~AAA..U~.:I.~ ~UUA 

1.29l.B-02 0.0056 

3.186E-03 0.0014 

6.068E-OJ o.oo:u; 
HUH!U eeuu 

2.216E-02 0.0096 

All Pathways• 

AAA..UAAAUUAAU 
rnrem/yr fract.. 

a.u.AAaAAI. I.UUA 
1.275E+00 0.5551 

2.8SOE-Ol 0.1241 

7.J70E-Ol 0.3208 

UUl:el:U eeeeee 

2.2li7E+OO 1.0000 

.. · ... 

. .... :.· 
:~· 
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wary : !':i1lside 140 - rme estimat:e 

Total Dose Contribut:ions TI>OSE (i, p, t) !or Individual Radionuclides lil and Pathways (p) 

As mrem/yr and Fraction oi Total Dose At t • l.OOOE+04 years 

Ground 

lide • mrem/yr fract. 

~444 444444~44 444444 

Water Independent Pathways (Inhalation excludes redonl 

Inhalation 

mrem/yr fract. 

444444444 444444 

Radon 

mrem/yr fract. 

444444444 4444~4 

Plant 

rnrem/yr tract. 

~~~A.UAU li".UAU 

Meat 

mrem/yr tract. 

A44444AAA 444444 

Milk 

mrem/yr fract. 

444444444 444444 
34·· 1.661£+00 0.4717 6.4871:-01 0.1842 2.197£-05 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 

iS 1.236£-01 0.0351 3.116£-01 0.0885 O.OOOE+OO 0.0000 o.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 

18 2.917E-01 0.0828 4.510£-01 0.1281 2.364E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

;~i;·~···~eiieeeeee eeeeee Heeeeeee eeeeee eeeeeeeee eeeeee HHH~ee e;;e.;u Heeeeeee ei!eeee eeeeei!eee eeeeee 
ll 2. 076E+00 0. 5896 1.411E+00 0.4008 2.221E-OS 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose··-ccntributions TI>OSE(i,p,tl for Individual Radionuclides (iJ and Pathways lpl 

As ~em/yr and Fraction cf Total Dose At t • l.OOOE+04 years 

Water ~ependent Path~ays 

n 

mrem/yr fract. 

A.UUUU UUa{ 
2.167E-02 0.~06~ 

5. 703E-03 0 .oou I 
6,1S7E-Ol 0.001~ 

eei!UUU eUUt 

J.JS7E-02 o.oosi 

I 
t 

Water Fish Radon Plant Heat Milk Al.l Pathway•• 

D- aaaaaaaa~aaaaaa4 aataaaaa4aaaaaaa aaaaaaaaaaaaaaaa 4aaaaaaaaaaaaaaa ta4aaaaaaaaaaaaa aaaaaaaaaaaaaaaa ''''''''''''"'' 
ide mrern/yr tract. 

14~ 4aaaaaaaa ,,,,,, 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OpOE+OO 0.0000 

·,u ;;e;;e;;;;;;;;;; eeeeee 

mrem/yr !::act. 

4aaaa4aaa '''''' 
O.OOOE+OD 0.0000 

O.OOOE+OO"O,OaOO 

O.OOOE+OO 0 0000 

eeeeeeeee ;,;;;eee 

mrem/yr tr."lct. 

a4aaaaaa4 44aaaa 
O,OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

eeeeeeeee eeeeee 

CLrem/yr fract. 

444444444 '''''' 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

eeeeUeee eee!!e 

mrem/yr fract. 

~'~'''''' aa4Aaa 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

ee~eeeee! eeeeee 

mrem/yi tract. 

aaaa4Aaaa ,,,,,, 
O.OOOE+OO 0.0000 

mrem/yr 

4aaaaaaU 
2.331E+00 

O.OOOE+OO 0.0000 4.410E-Ol 

O.OOOE+OO 0.0000 7.488£-01 

eeeeee!!e eeeeee eee!eeeee 

fract

aua·· l 
0.6 

0.12 . 

0.2127 

uute· 
O.OOOE+OO 0.0000 O,OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO O.COOO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.521£+00 1.0000 

of all water independent and dependent pathways. 

• 
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ory : hillside 140 • rme estimate File: HILL140.RME 

• 
1t ?roduct Branch 

(j) Fraction 

!AA ~A~~AAA ~~A~~A~AA 

U-234 1.000£+00 

Th-230 1.000£+00 

Ra-226 1.000£+00 

I'·. Pb-210 1. OOOE+OO 

~DSR(j) 

S·'• "·U-235 1. OOOE+OO 

Pa-231 l.OOOE+OO 

;>.c-227 

.~DSR(j) 

1.DDDE+OO 

U-238 1.000£+00 

~-234 1.000£+00 

~-230 1.000£+00 

Ra-226 1.000£+00 

Fb-210 1.000£+00 

~DSR(j) 

~ee eeee~ee eeeeeeeee 

Dose/Source Ratios Su~d ~Jer All Pathways. 

Parent and Progeny Principal Radionuclide Contributions Indicated 

DSR(j,t) (mrem/yr)/lpCi/g) 

t• O.OOOE+OO 1.000£-01 1.000£+00 1.000E+01 5.000£+01 1.000E+02 5.000£+02 

A~AA~AAAA AAAAAAAAA"AAAAAAAA~ AAA~AAAAA AAAAAA~AA AaAAAAAAA AAAAA~AAA 

1.377£-03 1.377£-03 1.377£-03 1.377E-03 1.377£·03 1.376E-03 1.373E-03 

1.000E+OJ 5.000E+03 1.000£+04 

AAAAAAAA4 4AAAAAA44 AAAAAAAAA 

1.369E-03 1.338E-03 1.299E-03 

O.OOOE+OO 3.054E-09 3.054£-08 3.054£-07 1.527£·06 3.DS2E·O~ 1.5~2E·O~ 3.032E-05 1.472E-04 2.836£-04 

0.000£+00 1.~15E-1~ 1.~14£·10 1.213E-08 3.014£-07 1.197E-06 2.8~1£-05 1.051E·04 1.607E-03 4.057£-03 

O.OOOE+OO 1.459£-17 1.433£-14 1.337E-11 1.269£-09 7.632E-09 ~.859£-07 1.l36E-06 1.827E-o5 4 • 638E-o5 

1.377£-03 1.377E-03 1.377£-03 1.377E-03 1.379£-03 1.381£·03 1.417E-03 1.506E-03 3.110E-03 5.686£-03 

5.625£-03 5.625£-03 5.6~5E-03 5.625E·03 5.624£-03 5.624£·03 5.617E-03 S.608E-03 5.542E-03 5.459£-03 

0.000£+00 3.148E•OB 3.148£-07 3.14BE-06 1.573£-05 3.144£-0S 1.563£-04 3.l06E-04 1.472£-03 2.754£-03 

O.OOOE+OO 2.739E-10 2.713£·08 2.472E·06 4.297£-05 1.201E·04 8.004£-04 1.643E-03 7.987E-03 1.SOOE-02 

5.625£-03 5.625E-03 5.6~6E-03 5.631E-03 5.583E-OJ 5.775£-03 6.574£-03 7.562E-03 1.500£-02 2.321£-02 

1.99~£-03 1.99~E-03 l.99~E-03 l.992E-03 l.S92E-03 1.992£-03 l.989E-03 l.986E·03 1.963E-03 1.934£-03 

O.OOOE+OO 3.896E--10 3.896E-09 3.896E-08 1.S48E-07 3.894E-07 l.944E·06 3.879£•06 1.906£-05 3.728E-05 

0.000£+00 4.320£-16 4.321£-14 4.320£-12 1.080£-10 4.318£-10 1.077£-08 4.295£-08 1.049E·O~ 4.072E-06 

O.OODE+OO O.OOOE+oo 1.131£-16 1.1~~E-13 1.424£-11 1.133£-10 l.354E-08 1.026£•07 8.772E-06 4 • 83 6E-o5 

O.OOOE+OO O.OOOE+OO 7.168&-21 9.60SE-17 4.797£-14 6.DS4E-13 l.294E·l0 1.075£·09 9.903&-08 S.509E-07 

1.99~£-03 1.992&-03. 1.99~&-03 1.992£-03 1.992£-03 l.992E-03 l.991E-03 1.990&-03 1.992£-03 2.024&~03 

eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee ee~eeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee 
:h Fraction is the cumulative factor for the j'th principal radionuclide daughter: CUMBRF(j) • BRF(1)•BRF(2)• ••• BRF(j). 

• ncludes contributions from associated (half-life p O.S yrl daughters • 

lde 

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

Basic Radiation Dose Liait • 15 acr:em/yr 

,_ t• 0.000&+00 

U.4 AAAAUA.U 

1.000&·01 1.000&+00 }.000£+01 

AAAAAAA4A AA44A44A4 AAAAA4AAA 

5.000£+01 1.000&+02 5~000E+02 

AUUAAU • .t.AAAAAAU AAAAA44U 

1. 089£+04 

2.667E+03 

7.529E+03 

eeeeeeeel: 

1.089£+04 

2.667£+03 

7.529E+03 

1. 089£+04 

2.666£+03 

7.529£+03 

1.089&+04 

2.664£+03 

7.529£+03 

HHH!l:e 

l. OB8E+04 

2.639&+03 

7.52~E+03 

eeeeeeeee 

Summed Dose/Source Ratios DSR(i,t) in Cmrem/yr)/(pCi/g) 

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

at tmin • time of minimum single radionuclide soil guideline 

and at tmax • time of maximum total doae • 1.000£+04 years 

:.087£+04 1.059£+04 

2.5~7£+03 2.282E+03 

7.5~9&+03 7.532&+03 

eeeeeeeee eeeeeeeee 

lde Initial 

pCi/g 

tmin 

I years) 

DSRCi,trnin) G(i,tmin). p5R(i,tmax) Gli,tmax) 

!U AU444444 

4.100&+02 

1.900&+01 

3.700&+02 

.eeeeeeee 

AAAAAAAAAAAA4464 

1.000£+04 

1.000&+04 

1.000£+04 

eeeeeeeeeeeee!!e 

(pCi/g) lpCi/g) 

AAAAAA4~4 AAAAAAAAA 44664'''' 446444466 

5.686&-03 

2.321£-02 

2.024&-03 

HeeeHU 

2.638E+03 

6.463£+02 

7 .412:£+03 

eeeeel:!ee 

5.686£~3 

2.321£-02 

2.024£-03 

UHH!l:l 

2.638£+03 

6.463£+02. 

7.412&+03 

Heeeuu 

1.000E+03 

U44A4AAA 

9.963£+03 

1.984&+03 

7.536E+03 

Heeeeeee 

5.000&+03 

"'"'"'' 4.823£+03 

1.000£+03 

7.531£+03 

eee!eeel:e 

1.000£+04 

"'""" 2.638£+03 

6.463&+02 

7.412£+03 

eeeeeeeee 

.. - .~:· 



~. Versicn 5.60 

mary : hillside 140 

T- Limit a 0.5 year 08/29/95 15:48 Page 22 

- nne estimate. File: F.fLLl40.RME 

lide Parent. BRF(i) 

j) (i) 

~~~: ~~~~~,, ~~~~~~,~~ 

IJ-234 

IJ-238 

l.OOOE+OO 

1.000£+00 

14 

14 

14 ~DOSE (j l: 

30 U-234 

3.9. 0-238 

1.000£+00 

1.000£+00 

io ·"·'6oosE c;·1 , 

26 U-234 l.OOOE+OO 

z.~:· .U-238 1. OOOE+OO 

Z6 ~DOSE!jl: 

LO U-234 

.0 U-238 

l.OOOE+OO 

l.OOOE+OO 

.0 ~DOSE (j l: 

U-235 1.000E+00 

1 U-235 1.000E+00 

7 U-235 l. 000£+00 

U-238 l.OOOE+OO 

;~ eeeeeee eeeeeeeee 

Individual Nuclide Dose Sunr..eci Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

~OSE(j,tl, mrem/yr 

t·· O.OOOE+OO 1.000£-01 1.000E+00 l.OOOE+01 S.OOOE+01 1.000£+02 S.OOOE+02 1.000E+03 5.000E+03 1.000E+04 

4~~~~~44~ :~~4~~~~~ ~~~~~~~~~ AA~AAAAA~ ~AA~~~~~~ ~AAA~~AA' A~,,~~~A' ~4~4~'''4 444444444 44~44~444 

5.6461::-01 S.646E-01 5.646£-01 5.6~6£-01 5.644£-01 5.643E-01 5.630£-01 5.613£-01 5.484£-01 5.327£-01 

O.OOOE+OO 1.442£-07 1.442£-06 1.441£-05 7.206£-05 1.441£-04 7.192£-04 1.435£-03 7.051£-03 1.379£-02 

5.646£-01· 5.646E-01 5.646£-01 5.646£-01 5.645E-01 5.644£-01 5.637£-01 5.628£·01 5.555£-01 5.465£-01 

0.000£+00 1.252£-06 1.252£-05 1.252£·04 6.259£-04 1.251£·03 6.238£-03 1.243£·02 6.034£-02 1.163£-01 

~.000£+00 1.598£-13 1.599£·11 l.599E·09 3.995£·08' 1.598£-07 3.985£-06 1.589£·05 3.880E-04 1.507£·03 

0.000£+00 1.252£-06 1.252£-05 1.252£-041 6.260£-04 1.252£-03 6.242£-03 1.245£-02 6.073£-02 1.178£-01 

0.000£+00 4.980£-10 4.979£·08 4.973£-06 1.236£-04 4.906£-04 l.l56E·02 4.308£-02 6.590£-01 1.663£+00 

0.000£+00 0.000£+00 4.186E·l4 4.234E·11 5.268E·09 4.191E-08 5.010E·06 3.797£•05 3.246£-03 1.789£·02 

0.000£+00 4.980£-10 ~.979E•08 4.973£-06 1.236E-04 4.907E·04 1.157£-02 4.311£·02 6.622£-01 1.681£+00 

O.OOOE+00,5.982E-15 5.876£•12 5.483£-09 S.201E-07 3.129£-06 1.172£·04 4.656£·04 1.493£-03 1.902E·02 

O.OOOE+OO 0.000£+00 2.659£•18 3.554£-14 l.775E-11 2.240£-10 4.788£-08 3.976£-07 3.664E-OS 2,038E·04 

O.OOOE+OO 5.982£-15 5.876£•12 5.483£-09 5.201£-07 3.129£·06 1.173£-04 4.660£·04 7.529£-03 1.922£-02 

l. 069E-01 1. 069E-01 1.069£•01 1.069£·01 l.li69E·Ol 1. 068£-01 1. 067£·01 1. 066£-01 1.053£-01 1. 037E_:·Ih 

O.OOOE+OO S.981E-07 5.981£-06 5.980£·05 2.989£·04 5.973£-04 2.970£-03 5.901£-03 2.796£-02 5.232£-02 

0.000£+00 5.204£-09 5.154£·07 4.696£-05 E.l6SE-04 2.282£-03 1.521E-02 3.122E-02 1.518£-01 2.849£-01 

7.J72E·01 7.372E·01 7.372£·01 7.J72E-01 7.371£·01 7.370£·01 7.361E·Ol 7.3SOE·Ol 7.262E-01 7.154E·Ol 

eeeeeeeee eeeeeeeee eee~eeeee eeeeeeeee ee~eeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee 
is the branch fraction of the parent nuclide. 
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IV'JJ. Ver .. ior: 5.60 7· Limit • o.s year OB/29/95 15:48 Page 23 

mary : hillside 140 - :-::oe estimate File: HILL140.RME 

• Lide Parent BRFii) 

j) (i) 

la~a aaaaaaa aaaaaaaaa 
14 U-234 1o OOOE+OO 

14 U-238 1. OOOE+OO 

14 <3S (j I: 

30 U-234 1.000E+00 

30 U-238 1.000E+00 
0

3°o·:~S(j): 

:26 U-234 

260 U-238 

26 ¢S lj I : 

1.000£+00 

l.OOOE+OO 

10 U-234 l.OOOE+OO 

10 U-2l8 1.000E+00 

LO <3S (j I: 

U-235 

il. U-235 

.-235 

U-238 

1.000E+00 

l.OOOE+OO 

1.000E+00 

1.000E+00 

ee eeeeeee eeeeeeeee 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

S(j ,t), pCi/g 

t• O.OOOE+OO l.OOOE-01 l.OOOE+OO l.000E+01 5o000E+Ol 1.000E+02 5.000£+02 l.OOOE+03 S.OOOB+03 1.000£+04 

~aaaaaaaa aaaaaaaM aaaaaaaaa aaaaaaaaa aaaaaaaaa aaauaaaa aaaaaaua aaaaauu u~.uou aaaaauu. 
4.100E+02 4.l00E+02 4ol00E+02 4.100E+02 4.099£+02 4.09SE+02 4.0BBE+02 4.076£+02 3.982B+02 3.868£+02 

O.OOOE+OD l.047E-04 1.047£·03 l.047E-b2 5.233E-02 l.046E-01 S.222E·01 l.042E+00 S,12DB+00 1.002E+Ol 

4.l00E+02 4.l00E+02 4.100E+02 4.100E+02 4.099E+02 4.099E+02 4o093E+02 4.087E+02 4.034B+02 3.968E+02 

O.OOOE+OO 3.691E-04 3o691E-03 3.691£-02 1.B4SE·Ol 3.688£·01 l.S39E+OO 3.664E+OD l.778B+01 3.427£+01 

O.OOOE+OO 4.711E-11 4o712E·09 4.711E-07 l.l7BE-OS 4.709E·DS 1.174E·03 4.6B4E-03 ~~l43B·01 4.440E-Ol 

O.OOOE+OO 3.69lE-04 3~91£-03 3.69lE-02 l.845E-01 3.6BSE-01 1.840E+OD 3.668E+OD 1.7908+01 3.472E+01 

O.OOOE+OO 7.995E•09 7o993E-07 7o983E-OS l.984E-D3 7.876E·03 1.857£-01 6.91SE·01 1.0SBE+D1 2.670£+01 

O.OOOE+OO O.OOOE+OO 6o720E-13 6.796£-10 8.457£-08 6.727£-07 8.043E·OS 6.096E-04 S.21DB-02 2.872E·01 

O.OOOE+OO 7.995E·09 7o993E-07 7.9SJE-OS 1.984E-03 7.877E-03 l.BS7E·Ol. 6.921E·01 1.063B+Ol 2.699E+Dl 

O.OOOE+00 08.366E-l2 8o2lBE-09 7.669£·06 7.274E·04 4.376£-03 l.640E·Ol. 6.512E-01 1.048B+Ol. 2.6S9E+Ol 

O.OOOE+OOOO.OOOE+0003.719E-15 4.970£·11 2.482£-08 3.1JJE-07 6.697£-05 S.S61E-04 S.124B-02 2.8Sl.E·01 

o.OOOE+OO 8.366£-12 8o218£·09 7.669£-06 7.27~E-04 4.376£-03 1.640£·01 6.Sl.7E-01 1.0S3E+01 2.688£+01 

1.900E+D1 1.900E+D1 1.900E+Ol l.900E+01 l.900E+Ol l..S99E+Ol 1.897E+01 1.894E+01 1.872E+01 1.844£~01 

O.OOOE+OO 4.01SE·OS 4.015£-04 4.015E-03 2.006E-02 4.010E-02 1~994E•Dl. 3.961E·Ol. l..877B+OO 3.512E+00 

O.OOOE+Oo 6.396E-08 6.335£-06 5.773£-04 l.004E·02 2.80SE-D2 l..869E•Ol. 3.838E-Ol 1.86SE+DO 3.502E+00 

3,700E+02 3.700£+02 3.700£+02 3.700£+02 3.699E+02 3.699E+02 3.694E+D2 3.689£+02 3.64SB+02 3.S91E+02 

eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeee! eeee!eee! 
l is the branch fraction of the parent nuclide. 
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VCAPlan 

• APPENDIX G COST ESTIMATE DETAILED SUMMARY 

VCA LABOR COST . SUPPLIES EQUIPMENT SAMPLE TOTAL DISPOSAL TOTAL 
COST ESTIMATED COST 

WASTE 
VOLUMES 

33-010(a} $8400 $ 100 $ 1 200 NA 10.5 yd3 $1 921 $ 11 621 

33-010(b} $8 400 $50 $8 500 $270 40 yd3 $30 500 $47 720 

33-010(d} $8400 $ 100 $ 1 200 NA 6.5 yd3 $1 490 $ 11 190 

33-01 O(g} $8400 $ 100 $ 1 200 NA 6yd3 $570 $ 10 270 

33-011 (b) $8 400 $ 100 $ 1 200 NA 6.25 yd3 $875 $ 10 575 

TOTAL $42 000 $450 $ 13 300 $270 69.25 yd3 $35 356 $91 376 

• 

VCA Plan for TA-33 November 27, 1995 




