
losAlamos 
NATIONAL LABORATORY 

--- EST.1943 -- 

Los Alamos National Laboratory/University of California 	 National Nuclear Security Administration 
Environmental Stewardship (ENV) Los Alamos Site Office, MS A316 
Environmental Remediation & Surveillance Program (ERS), MS M992 Environmental Restoration Program 
Los Alamos, New Mexico 87545 Los Alamos, New Mexico 87544 
(505) 667·0469/FAX (505) 665·4747 	 (505) 667·7203/FAX (505) 665·4504 

Date: July 29, 2005 
Refer to: ER2005-0523 

Mr. James Bearzi 
NMED - Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 ~~ 
Santa Fe, NM 87505-6303 ~. \ 

~ .. 
SUBJECT: 	 SUBMITIAL OF THE "INVESTIGATION WORK PLAN 

CANYON AGGREGATE AREA" 

,y'o' 
~! 

Dear Mr. Bearzi: 
C' •. J il_ tro£c/, 

_,60.,. 
RECEIVED 

~:.(' 
Enclosed please find two hard copies and electronic files of the "lnvestigatf6hl7Vork 

Plan for Bayo Canyon Aggregate Area." This plan fulfills the requirement in Section 

IV.C.5.c.i of the Consent Order and addresses investigations of the disposal units; 

migration pathways and the connections to potential receptors including groundwater; and 

the nature and extent of contamination in soil, rock, sediments, groundwater (where 

present), and soil vapor at Technical Area 10 which is part of the Bayo Canyon Aggregate 

Area. The "Historical Investigation Report for Technical Area 1 0," is being submitted 

separately. 

If you have questions, please contact Terry Rust (505) 665-8843 (trust@lanl.gov) or 

Bob Enz at (505) 667-7640 (renz@doeal.gov). 

Sin~ 
\ 

David Mcinroy, Dep~ogram Director 

Environmental Rem~diatiori& Surveillance Department of Energy 

Los Alamos National hfidfatory Los Alamos Site Office 


TR/jk 

E'lclosures: 1) Two hard copies with electronic files Investigation Work Plan for 
Bayo Canyon Aggregate Area (ER2005-0300) 

2) Certification by the ENV-ERS Program Technical Representatives 

An Equal Opportunity Employer I Operated by the University of Califo 111111111111111111111111111111 
3416 

~~,..I~~'( 
avid Gregory, Federal Project Director 

mailto:renz@doeal.gov
mailto:trust@lanl.gov


· 
Mr. James Bearzi 2 July 29, 2005 
ER2005-0523 

Cy: (w/enc) 
P. Reneau, ENV-ECR, MS M992 
T. Rust, ENV-ECR, MS M992 
D. Gregory, DOE LASO, MS A316 
J. Crocke':t Terran. earPMC 
L. ~\~p~:\~ 6 
ENV~ERS File, ~~92 
RPF, MS M707'" 
S-7, MS F674 
" 

\\: (w/o enc) 
A.tborries, ENV-ECR, MS M992 
D. Mcinroy, ENV-ERS, MS M992 
B. Criswell, ENV-ERS, MS M992 
B. Rich, ADO, MS A104 
D. Goering, NMED-HWB 
R. Enz, DOE LASO, MS A316 
D. Pepe, NMED-OB 

An Equal Opportunity Employer I Operated by the UniversIty of Califomia for DOE/NNSA 



-------

• CERTIFICATION 

CERTIFICATION BY THE ENVIRONMENTAL STEWARDSHIP- ENVIRONMENTAL 
REMEDIATION & SURVEILLANCE PROGRAM TECHNICAL REPRESENTATIVES 

Document Title: 	SUBMITTAL OF THE "INVESTIGATION WORK PLAN FOR 
BAYO CANYON AGGREGATE AREA" 

I certify under penalty of law that these documents and all attachments were prepared 
under my direction or supervision in accordance with a system designed to ensure that 
qualified personnel properly gathered and evaluated the information submitted. Based 
on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violation. 

Name: Date: _1-f1_d._9-t-l_OS___ 

or 

Date: 
Ken Hargis, Division Leader 
Environmental Stewardship Division 

Date: &3JLL"i ¢6 

Department of Energy/Los Alamos Site Office 

or 

Date: _______ 

Los Alamos National Laboratory 

Da id Gregory, Federal Projec Direc or 
nvironmental Restoration Program 

John Ordaz, 
Assistant Area Manager of Environmental Projects 
Department of Energy/Los Alamos Site Office 

An Equal Opportunity Employer I Operated by the University of California for DOE/NNSA 
/'
,~ 

• LoSAlamos 



 LA-UR-05-4761
July 2005

ER2005-0300

Investigation Work Plan for the 
Bayo Canyon Aggregate Area 

CD  
included 
with this 

document



 

Prepared by  
Environmental Stewardship Division– 
Environmental Remediation and Surveillance Program 

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the 
University of California for the United States Department of Energy under contract W-7405-ENG-36. 

This report was prepared as an account of work sponsored by an agency of the United States Government. 
Neither the Regents of the University of California, the United States Government nor any agency thereof, 
nor any of their employees make any warranty, express or implied, or assume any legal liability or 
responsibility for the use of any apparatus, product, or process disclosed, or represent that its use would 
not infringe privately owned rights. Reference herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United States Government, or any agency thereof or its 
contractors or subcontractors. 

Los Alamos National Laboratory strongly supports academic freedom and a researcher's right to publish; as 
an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its 
technical correctness. By acceptance of this article, the publisher recognizes that the U.S. Government 
retains a nonexclusive, royalty-free license to publish or reproduce the published form of this contribution, 
or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that 
the publisher identify this article as work performed under the auspices of the U.S. Department of Energy. 

Disclaimer 
This document contains data on radioactive materials, including source, special nuclear, and by-product 
material. The management of these materials is regulated under the Atomic Energy Act and is 
specifically excluded from regulation under the Resource Conservation and Recovery Act and the New 
Mexico Hazardous Waste Act. Information on radioactive materials and radionuclides, including the 
results of sampling and analysis of radioactive constituents, is voluntarily provided to the New Mexico 
Environment Department in accordance with U.S. Department of Energy policy. 



 

LA-UR-05-4761 
ER2005-0300 

 

 

 

Investigation Work Plan for the 
Bayo Canyon Aggregate Area 

July 2005 

 

 

 

 
 



ER2005-0300 v July 2005 

EXECUTIVE SUMMARY 

This investigation work plan prescribes characterization activities for the Bayo Canyon Aggregate Area at 
Los Alamos National Laboratory. This area includes Consolidated Units (CUs) 10-001(a)-99 and 
10-002(a)-99, Solid Waste Management Unit (SWMU) 10-004(a), and Areas Of Concern (AOCs) 
C-10-001 and 10-009, located in Bayo Canyon within Technical Area (TA) 10, 0.5 mi. west of the Los 
Alamos County Sewage Treatment Plant. Three additional sites, AOCs 00-008 and 00-026 and 
SWMU 00-011(d), are also included in the Bayo Canyon Aggregate Area but are not addressed in this 
work plan. AOCs 00-008 and 00-026 have been approved for no further action by the U.S. Environmental 
Protection Agency, and SWMU 00-011(d) is being addressed in the Guaje/Barrancas/Rendija Aggregate 
Area work plan.  

TA-10 was used as a firing site from 1943 through 1961, and the area and all related structures were 
constructed to test assemblies that contained conventional high explosives, including components made 
from depleted or natural uranium, and radioactive diagnostic sources. The former facilities of most 
concern for this investigation are the radiochemistry laboratory, the associated liquid waste disposal 
system, and the firing pads. 

This investigation work plan has the following two primary objectives: (1) to prescribe additional 
investigation activities necessary to complete the characterization of contamination associated with the 
TA-10 CUs, SWMUs, and AOCs, and (2) to prescribe the collection of additional data necessary to 
support the selection of a corrective action. This work plan explicitly identifies data required to meet these 
objectives and the requirements of the Compliance Order on Consent signed by the New Mexico 
Environment Department, the U.S. Department of Energy, and the Regents of the University of California 
on March 1, 2005. Prescribed investigation activities include geodetic, geophysical, and radiological 
surveys; borehole drilling and sampling; and surface and shallow subsurface sampling.  
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1.0 INTRODUCTION 

Los Alamos National Laboratory (LANL or the Laboratory) is a multidisciplinary research facility owned by 
the U.S. Department of Energy (DOE) and managed by the University of California. The Laboratory is 
located in northcentral New Mexico, approximately 60 mi. northeast of Albuquerque and 20 mi. northwest 
of Santa Fe. The Laboratory covers 43 sq. mi. of the Pajarito Plateau, which consists of a series of finger-
like mesas separated by deep canyons containing perennial and intermittent streams running from west 
to east. Mesa tops range in elevation from 6200 ft to 7800 ft above sea level. 

The Laboratory’s Environmental Stewardship (ENV) Division–Environmental Remediation and 
Surveillance (ERS) Program is participating in a national effort by DOE to clean up sites and facilities 
formerly involved in weapons research and development. The goal of ENV-ERS is to ensure that past 
operations under DOE do not threaten human or environmental health and safety in and around Los 
Alamos County, New Mexico. To achieve this goal, ENV-ERS is currently investigating sites potentially 
contaminated by past Laboratory operations. These sites under investigation are designated as SWMUs 
or AOCs.  

This investigation work plan prescribes investigation activities for SWMUS and AOCs in the Bayo Canyon 
Aggregate Area. The sites addressed in this investigation work plan contain both hazardous and 
radioactive components. The New Mexico Environment Department (NMED) has authority under the New 
Mexico Hazardous Waste Act (NMHWA) over the cleanup of hazardous waste or hazardous constituents, 
including the hazardous waste portion of mixed waste (i.e., waste contaminated with both radioactive and 
hazardous constituents). DOE has authority over the cleanup of radioactive contamination. Radionuclides 
are regulated under DOE Orders 5400.5, “Radiation Protection of the Public and the Environment,” and 
435.1, “Radioactive Waste Management.”  

NMED enforces requirements for the investigation and cleanup activities at the Laboratory through the 
Compliance Order on Consent (hereafter, the Consent Order) signed by NMED, DOE, and the Regents of 
the University of California on March 1, 2005. The Consent Order specifies the conditions and 
requirements for the investigation and cleanup activities at the Laboratory performed by ENV-ERS. In 
accordance with the Consent Order, the nature and extent of releases of hazardous waste or hazardous 
constituents are investigated through the Resource Conservation and Recovery Act (RCRA) facility 
investigation (RFI) process. 

AOC 00-008 was a former surface disposal area containing building debris that came from a demolished 
weather hutment called “Point Weather.” The hutment was located on Kwage Mesa and was used in 
connection with shots fired in Bayo Canyon. No laboratory testing activities were conducted on North or 
Kwage Mesa (LANL 1992, 07668, p. 6-2). This site was proposed for no further action (NFA) in the 
OU 1071 RFI work plan in 1992 (LANL 1992, 07668). The work plan, including the NFA proposal, was 
approved by the U.S. Environmental Protection Agency (EPA) in January 1994 (Davis 1993, 15113). This 
NFA decision was later reviewed and confirmed by EPA (King 2005, 88464). AOC 00-008 is now 
considered “Administratively Complete” and will not be discussed further in this plan. 

AOC 00-026 is known as the “Gun Mount Landfill” because it may contain a buried gun mount, radio 
poles, and hutments located on North Mesa (LANL 1992, 07668, p. 6-5). This site was proposed for NFA 
in the OU 1071 RFI work plan in 1992 (LANL 1992, 07668). The work plan, including the NFA proposal, 
was approved by EPA in January 1994 (Davis 1993, 15113). This NFA decision was later reviewed and 
confirmed by EPA (King 2005, 88464). AOC 00-026 is now considered “Administratively Complete” and 
will not be discussed further in this plan. 
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SWMU 00-011(d) was a firing range in a small north-trending tributary of Bayo Canyon. The site operated 
from 1944 to 1948 and was recommended for NFA on March 1, 1994. It will be addressed in the 
Guaje/Barrancas/Rendija Aggregate Area work plan and there is no further discussion of this site in this 
document. 

1.1 General Site Information 

The Bayo Canyon Aggregate Area consists of the lower central portion of Bayo Canyon at Technical Area 
(TA) 10 and three mesa top sites as described in section 1.0. The rationale for the consolidation of 
Consolidated Units (CUs) 10-001(a)-99 and 10-002(a)-99 was based on the operational history, waste 
streams, geographical proximity, transport mechanisms, and on the investigation required to assess 
contamination (LANL 1999, 63175). Two of the mesa top sites (AOCs 00-008 and 00-026) are 
administratively complete and the third [00-011(d)] is being addressed in another work plan 
(Guaje/Barrancas/Rendija Aggregate Area). The remainder of this document deals only with the 
investigation of the TA-10 sites within Bayo Canyon. All further discussion in this work plan will refer to 
TA-10. 

1.2 Objectives 

This investigation work plan has the following two primary objectives: (1) to prescribe additional 
investigation activities necessary to complete the characterization of contamination associated with the 
TA-10 CUs, SWMUs, and AOCs, and (2) to prescribe the collection of additional data necessary to 
support the selection of a corrective action. 

2.0 BACKGROUND 

2.1 Site Description and Operational History 

TA-10 is located in the bottom of the central portion of Bayo Canyon, between Kwage Mesa to the south 
and Otowi Mesa to the north, approximately 0.5 mi. west of the Los Alamos County Sewage Treatment 
Plant (Figure 2.1-1). Bayo Canyon is located at an elevation of approximately 6000 to 6740 ft  above sea 
level and slopes to the southeast at an approximate 3% grade. The TA-10 area is at an elevation of 
approximately 6600 to 6700 ft above sea level; the elevations of adjacent mesa tops range from about 
7000 to 7100 ft above sea level. The upper portions of the canyon walls are vertical or near-vertical cliffs 
cut into the upper Tshirege Member of Bandelier Tuff. The canyon floor is mainly cut into the lower Otowi 
Member of Bandelier Tuff and is overlain with 1 to 6 ft of colluvium on which a sandy soil has developed. 
A narrow, braided stream channel with low banks runs through the center of the canyon and is underlain 
with Quaternary stream alluvium (LANL 1996, 54491, p. 3). According to findings during a 1994 drilling 
operation in Bayo Canyon, the alluvium ranges from approximately 30 to 45 ft below ground surface 
(bgs). In many areas, the upper 5 to 15 ft of alluvium has been reworked, displaced, backfilled, and mixed 
with construction debris during the construction, decontamination, and decommissioning activities that 
took place while the site was operational (LANL 1996, 54491, p. 36). Vegetation is a mix of grass, 
sagebrush, chamisa, and pine trees. 

TA-10 was used as a firing test site from 1943 through 1961, and the area and all related structures were 
constructed to test assemblies that contained conventional high explosives (HE), including components 
made from depleted or natural uranium. The principal structures associated with TA-10 were a 
radiochemistry laboratory (TA-01-1), two assembly buildings (TA-10-10 and TA-10-12), an inspection 
building (TA-10-8), a personnel building (TA-10-21), and structures at two detonation control complexes 
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(TA-10-12 and TA-10-15) and adjacent firing pads (Figures 2.1-2 and 2.1-3). Formerly, TA-10 also 
included various ancillary facilities associated with waste disposal, particularly for the radiochemistry 
laboratory. Associated facilities included sanitary and radioactive liquid waste sewage lines, personholes, 
septic tanks, seepage pits, and solid radioactive waste disposal pits (Mayfield 1979, 11717, p. 12).  

TA-10 now consists of 27 SWMUs and 2 AOCs (Figures 2.1-4 and 2.1-5). The area underwent extensive 
decontamination and decommissioning (D&D), including razing all structures. D&D activities began in 
1960 and were completed in 1963; all explosive testing ceased in 1961. After D&D, the site was released 
to Los Alamos County in 1967 but has remained under DOE administrative control. A RCRA facility 
investigation was conducted in 1994, followed by a voluntary corrective action (VCA) in 1995. Interim 
actions (IAs) were conducted in 1994 and 1997. These actions included further remediation and the 
establishment of stormwater and site-access controls. The IA results indicated that any remaining metal 
(from shrapnel) posed a low level of risk to human health (LANL 1996, 54491, p. 36).  

Consolidated Unit 10-001(a)-99 represents the consolidation of SWMUs 10-001(a–e), 10-005, and AOCs 
10-001(e) and 10-008. AOC 10-008 was not discovered until a 1994 IA to address shrapnel in Bayo 
Canyon (LANL 1997, 56660, p. 1). Samples from this site were included in the 1994 RFI (LANL 1996, 
54332). In accordance with the RFI results, all the SWMUs that made up the TA-10 firing sites (including 
SWMU 10-005) were recommended for NFA. 

Consolidated Unit 10-002(a)-99 consists of SWMUs 10-002(a, b), 10-003(a–o), 10-004(b), and 10-007 
that were once part of a liquid disposal complex. This complex served the radiochemistry laboratory at 
TA-10, and waste was discharged to leach fields and pits. The entire area underwent D&D in 1963 
(Blackwell 1963, 04751), and SWMU 10-007 was created as a building debris landfill where any 
remaining materials from the D&D activity were placed. This SWMU was in the footprint created by the 
excavation of solid waste disposal pits (containing radioactive, inorganic, and organic chemicals) used by 
the radiochemistry laboratory from 1945 to 1950. The wastes were removed, and the pits backfilled with 
the uncontaminated shot pad building debris and site soil during the 1963 D&D activities. 
SWMUs 10-003(a–o) consisted of the bulk of the liquid disposal complex and comprised liquid disposal 
pits, industrial waste personholes and septic tanks, industrial waste lines, and a leach field that served the 
radiochemistry laboratory. SWMU 10-004(b) was a reinforced-concrete sanitary septic tank that served 
the radiochemistry laboratory between 1944 and 1963 and may have received liquid waste from 
radiochemistry laboratory operations as well. The tank was removed during D&D activities in 1963. The 
1996 RFI Report at TA-10 recommended NFA for SWMUs 10-002(a) and (b). However, for 
SWMUs 10-003(a) and 10-007, RFI results generated an IA. The IA was conducted in February 1997, 
and included sample collection, installation of stormwater control measures, and the construction of an 
exclusion zone to minimize the potential for exposure to humans and other animals. 

SWMU 10-004(a) was a former 1060-gal. septic tank (structure TA-10-40) that discharged to a pit with 
associated lines to an outfall located in a stream channel northeast of SWMU 10-002(a). The tank served 
the personnel building (TA-10-21) from 1949 through 1963 and was removed during the 1963 D&D 
activities. It is not known whether the 4-in.-diameter tile drain and the soil surrounding the outfall were 
removed as well. A 1994 RFI recommended this SWMU for NFA. 

AOC C-10-001 is within the area associated with SWMU 10-001(a)-99, and consisted of two radioactive 
(strontium-90) soil contamination areas. These areas were bulldozed during 1963 D&D activities and 
were rediscovered during shrapnel-removal operations in 1994. A VCA was conducted in 1995 to 
excavate the radioactive soil and restore the site with clean fill material. 



Bayo Canyon Aggregate Area Investigation Work Plan 

July 2005 4 ER2005-0300 

AOC 10-009 is a former landfill that contained materials such as asbestos siding, heavy-gauge and 
coaxial cable, glass laboratory equipment, and other debris. The EPA was notified of a new SWMU in 
May 1995 and the site was fenced off until further investigation. 

A more detailed description of the sites and their histories is presented in the historical investigation report 
(HIR) for TA-10 (LANL 2005, in progress). 

2.2 Land Use 

TA-10 was transferred to Los Alamos County in 1967 but remains under DOE administrative control. 
Bayo Canyon is currently open to the public and used for recreational activities. However, the area 
encompassing the central liquid disposal complex [SWMUs 10-003 (a–o)] has been posted with 
monuments to prohibit excavation before the year 2142. Chainlink fences exist around the two debris 
landfills (SWMU 10-007 and AOC 10-009). The fence around 10-003(a–o) is also posted as a soil 
contamination area. Recreation is the current and reasonably foreseeable future land use. 

2.3 Relationship to Other SWMUs and AOCs 

Bayo Canyon is geographically isolated from the current Laboratory. No SWMUs are located near the 
TA-10 portion of Bayo Canyon. There is no concern for the transport of contamination into the 
TA-10/Bayo Canyon area from other sites. However, the upper portions of Bayo Canyon may be 
impacted by the northern portion of the Los Alamos townsite. These potential impacts will not be 
addressed in this work plan. 

2.4 Conceptual Model 

A conceptual model for TA-10 has been developed to focus site characterization efforts. The sampling 
prescribed in this work plan is based principally on the conceptual model and should ensure complete 
characterization of the site’s nature and extent of contamination. The conceptual exposure model 
includes potential contaminant source areas, contaminant transport mechanisms, and potential human 
receptors of contaminant exposures. The conceptual model for the CUs, SWMUs, and AOCs at TA-10 is 
summarized graphically in Figure 2.4-1.  

2.4.1 Potential Contaminant Sources 

The conceptual site model includes both surface and subsurface potential sources of contamination, as 
follows: 

• Surface—widely dispersed contamination associated with explosives testing at the firing sites and 
detonation pile, the septic system outfall, and the exposed portions of the debris landfills. 

• Subsurface—residual contamination remaining after the D&D of multiple site structures, the 
debris landfills, releases from the radiological laboratory’s acid waste handling system (including 
planned discharges from infiltration pits and leaks from lines and tanks), and releases from site 
septic systems (including planned releases from leach fields and leaks from lines and tanks). 
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2.4.2 Potential Contaminant Transport Mechanisms 

Potential transport mechanisms that may lead to the exposure of potential receptors include 

• dissolution and/or particulate transport of surface contaminants from precipitation and runoff, 

• airborne transport of contaminated surface soils or particulates, 

• continued dissolution and advective/dispersive transport of chemical and radiological 
contaminants contained in subsurface soil and bedrock, and 

• biotic perturbation and/or translocation of contaminants in subsurface contaminated media. 

2.4.3 Potential Contaminant Receptors 

Current potential receptors of surface contamination include site remediation workers at former TA-10 
and recreational users in Bayo Canyon. Potential receptors for subsurface contamination include potential 
groundwater users; however, no perched water has been encountered in the area of TA-10 and current 
unsaturated conditions limit vertical migration. If subsurface materials are excavated and brought to the 
surface, potential receptors of subsurface contamination will be the same as those listed for surface 
contamination. 

2.5 Previous Investigation and Remediation Activities 

The following sections provide a summary of previous environmental investigations and remediation 
activities conducted by the Laboratory at the individual SWMUs and AOCs within the aggregate area. The 
TA-10 HIR (LANL 2005, in progress) presents a detailed description of past activities at the sites, 
including operational and pre-RFI sampling, which are not covered in the following summary. 

2.5.1 Previous Investigation Activities 

Figures 2.5-1 through 2.5-4 show the locations of RFI sampling conducted within TA-10. The TA-10 HIR 
(LANL 2005, in progress) provides a summary of RFI sampling results. RFIs, VCAs, and IAs performed at 
TA-10 are discussed below. 

2.5.1.1 Consolidated Unit 10-001(a)-99 

Two RFIs were conducted at SWMUs in this CU, one in June 1994 and the other in October and 
November 1994. The June 1994 RFI was conducted at SWMUs 10-001(a–d) to determine if residual 
hazardous constituents existed in surface deposits near the firing pads and to confirm that no human 
health or ecological risk was attributable to the radiological constituents identified in previous 
investigations (Ford, Bacon & Davis Utah, Inc. 1981, 08032). The activities included collecting 
145 surface soil and stream sediment samples at 93 locations (Figure 2.5-1). These samples were 
collected in the portions of the canyon floor that were possibly impacted by testing activities. In October 
and November 1994, RFI sampling was conducted at SWMU 10-005 (Figure 2.5-2). AOCs 10-008 and 
10-001(e) were characterized using data collected from the surface sampling for SWMUs 10-001 (a–d). 
All of the investigations targeted possible subsurface releases of strontium-90, total uranium, lead, 
beryllium, barium, inorganic chemicals, and HE. The RFIs included geodetic, radiological, and 
geophysical surveys. In accordance with the RFI results, NFA was recommended for SWMUs 10-001(a), 
10-001(b), 10-001(c), 10-001(d), 10-001(e) (LANL 1995, 49974, p. v), 10-005 (LANL 1996, 54332, 
p. 103), and AOC 10-008 (LANL 1997, 56660, p. 27). 
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2.5.1.2 Consolidated Unit 10-002(a)-99 

This CU consists of SWMUs 10-002(a), 10-002(b), 10-003 (a–o), 10-004(b), and 10-007. The Laboratory 
conducted an RFI from May through November 1994, which targeted possible subsurface contamination 
at these SWMUs. Investigation activities included geodetic surveys, radiological surveys, geophysical 
surveys, drilling, and subsurface sampling. In all, 269 samples were collected from 67 locations (see HIR 
Figure 3.2-1 [LANL 2005, in progress]). In accordance with the RFI results, the Laboratory recommended 
NFA for SWMUs 10-002(a), 10-002(b), and 10-004(b) (LANL 1996, 54332, p. ii). The NFA 
recommendation was based on investigation data indicating that the sites were adequately characterized 
in accordance with applicable state and federal regulations and that the sites posed no unacceptable risk 
under current and projected land use. At SWMU 10-003(a–o), the Laboratory identified the potential for 
an unacceptable risk because of the concentrations of strontium-90 present. The Laboratory planned and 
implemented an IA (discussed below) in accordance with this finding. SWMU 10-007 has not been 
investigated. 

2.5.1.3 SWMU 10-004(a) 

The Laboratory conducted an RFI at SWMU 10-004(a) in September and October 1994. A total of 
31 subsurface samples were collected at 8 locations (see HIR Figure 3.2-3 [LANL 2005, in progress]). 
Samples were analyzed for inorganic chemicals, volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), total uranium, HE, and strontium-90. In accordance with the RFI results, NFA was 
recommended (LANL 1996, 54332, p. 90). 

2.5.1.4 AOC C-10-001 

AOC C-10-001 consists of two areas in Bayo Canyon where the Laboratory discovered elevated radiation 
levels during routine shrapnel-removal operations in 1994 (see HIR Figure 3.2-5 [LANL 2005, in 
progress]). At one area, the elevated radiation levels were associated with a single piece of shrapnel, 
which was removed from the site (LANL 1996, 54491, p. 5). At the other area, soil contaminated with 
strontium-90, possibly bulldozed onto the location during D&D operations, was found. In response, the 
Laboratory planned and implemented a VCA (discussed below). 

2.5.1.5 AOC 10-009 

AOC 10-009 is a debris landfill discovered during routine surface shrapnel characterization activities in 
Bayo Canyon. LANL notified EPA of the new SWMU in May 1995. The Laboratory fenced the site in 
1995, pending further investigation. 

2.5.2 Previous Remediation Activities 

2.5.2.1 Consolidated Unit 10-001(a)-99 

In addition to the structural removals conducted during D&D operations in the early 1960s, the Laboratory 
removed contaminated soils associated with structures and the shot pads. The Laboratory also removed 
shrapnel from the site by hand. 

2.5.2.2 Consolidated Unit 10-002(a)-99 

This area underwent D&D from 1960 through 1963. All above-ground and subsurface structures were 
removed or excavated. The Laboratory conducted the IA at CU 10-002(a)-99 in February 1997. The IA 
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objectives were to minimize the exposure of receptors to strontium-90 contamination until the 
implementation of a final remedy and to reduce the potential for the migration of contaminants in soil and 
plant litter by stormwater runoff.  

A soil contamination area was established around the site to limit access; the area is defined by a locked 
chainlink fence with signs declaring “Soil Contamination Area” posted every 30 ft along the fence 
(LANL 1997, 55889, p. 12). Stormwater control measures include a silt fence constructed inside the 
exclusion zone fence along the northern and eastern parts of the site to trap soil or debris that might be 
transported by sheet flow. In addition, straw bales were placed along the edge of a channel that emerges 
from a culvert along the western part of the site to prevent a potential high-discharge storm event from 
flowing onto the site. The last best management practice inspection was in 2001 when the site was 
declared stable (Veenis 2005, 88799). 

2.5.2.3 SWMU 10-004(a) 

The SWMU 10-004(a) septic tank was removed during D&D activities in 1963. The resulting excavation 
was backfilled and the tank was disposed at TA-54. It is unknown if the associated 4-in.-diameter tile 
drain and the soil around the outfall were removed during D&D. 

2.5.2.4 AOC C-10-001 

The Laboratory conducted a VCA in August 1995 at AOC C-10-001 to address strontium-90 
contaminated soil at two sites within the AOC. The VCA included site radiological surveys to delineate the 
contaminated areas, hand augering within and around the areas of surface contamination to determine 
the extent of subsurface contamination, and removal of soil containing strontium-90 at activities above 
97 pCi/g in accordance with calculations performed in residual radioactivity (RESRAD) (LANL 1995, 
49833, p. 2). The Laboratory containerized the contaminated soil and disposed of it at TA-54. The site 
was restored by filling the excavated area with clean fill material and covering the surface with pine 
needles. Confirmatory samples were collected from the area where the contaminated soil had been found 
and removed (Figure 2.5-5). 

2.6 Data Evaluation 

The existing TA-10 site data are evaluated in the following sections to establish the adequacy of site 
characterization and to identify additional data needed to fully define the nature and extent of 
contamination across TA-10. The data assessments are performed specifically for CUs 10-001(a)-99 and 
10-002(a)-99, SWMU 10-004(a), and AOCs C-10-001 and 10-009. The evaluation of the nature and 
extent of contamination is based only on the fixed-laboratory data collected for the RFI and the later IA 
and VCA sampling; these data are evaluated and presented in their entirety in the TA-10 HIR (Plates 1 
through 4 [LANL 2005, in progress]). The quality of the data are also discussed in the HIR, and the data 
forming the basis of this evaluation are of good quality and sufficient to support site decisions. 

The data requirements specified in the Consent Order are also explicitly identified as necessary additional 
investigation data in the discussions for each CU, SWMU, or AOC. Section IV.C.5 of the Consent Order 
requires analysis of VOCs, SVOCs, explosive compounds, target analyte list (TAL) metals, perchlorate, 
and cyanide for all TA-10 sites. This work plan proposes this full suite of analyses for all investigation 
samples, along with an analysis for strontium-90. These analyses were selected in accordance with the 
prescribed analytical suite, historic processes, and known contamination at TA-10 (see the HIR [LANL 
2005, in progress]).  
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2.6.1 Consolidated Unit 10-001(a)-99  

Grid sampling over the entire CU 10-001(a)-99 area identified isolated surface sampling (0 to 0.33 ft bgs) 
locations containing inorganic chemicals above background value (BV) and strontium-90 above the fallout 
value (FV), and detected organic chemicals.  

Cadmium, copper, lead, mercury, and zinc were reported at concentrations above BV in one or more 
surface samples collected from 14 locations. Nitrobenzene was detected in three surface samples; high-
melting explosive (HMX [1,3,5,7-teranitro-1,3,5,7-tetrazacyclo-octane]) was detected in one surface 
sample. Two surface samples contained strontium-90 at concentrations above FV. Grid samples were 
only collected from the surface. As a result, the vertical extent of contamination for these chemicals is not 
defined. 

In addition to the grid samples, four boreholes (10-01281 through 10-01284) were drilled to a depth of 
50 ft and sampled at CU 10-001(a)-99, specifically targeting SWMU 10-005. Samples from two boreholes 
(10-01281 and 10-01282) contained cadmium at concentrations above BV; however, cadmium was not 
observed at depths greater than 28.5 ft. Trichlorofluoromethane was also detected in one sample at 
borehole 10-01284. Strontium-90 was detected at 10-01281 at a depth of 2.5 ft. 

Surface radiological data were not collected with adequate spatial density or aerial coverage to effectively 
support a complete assessment of the potential exposure to site users. Further, shrapnel is known to 
remain on the site, particularly within the TA-10 fenced area; however, it is not known what percentage of 
the remaining shrapnel is radioactively contaminated, to what degree shrapnel correlates with elevated 
surface radiation levels, or if it presents a physical hazard. 

Finally, perchlorate data have not been collected at CU 10-001(a)-99.  

The review of the existing site data for CU 10-001(a)-99 revealed additional data requirements, as 
follows: 

1. the vertical extent of cadmium, copper, lead, mercury, and zinc contamination at surface locations 
containing these inorganic chemicals at concentrations above BV; 

2. the vertical extent of nitrobenzene and HMX contamination at surface locations containing these 
organic chemicals at concentrations above detection limits; 

3. the vertical extent of strontium-90 contamination at surface locations containing this radionuclide 
at concentrations above FV; 

4. the lateral extent of strontium-90 north and south of borehole 10-01281; 

5. the lateral extent of cadmium north and south of boreholes 10-01281 and 10-01282; 

6. current radiological conditions for the canyon bottom areas of TA-10 to identify previously 
unidentified areas of elevated radioactivity at the surface and to assess the co-location of 
radiation levels with remaining surface shrapnel; 

7. the distribution of remaining shrapnel within the fenced portion of TA-10 to evaluate the physical 
threat posed by large pieces of shrapnel and the radiological threat posed by contaminated 
shrapnel at the surface; and 

8. the presence and distribution of perchlorate and cyanide across the site. 
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2.6.2 Consolidated Unit 10-002(a)-99 

CU 10-002(a)-99 covers a large geographic region and consists of multiple sites, many of which are only 
indirectly related by historical process. Therefore, to facilitate the evaluation of contaminant distributions 
across the CU and to focus the identification of additional data required to complete site characterization, 
CU 10-002(a)-99’s central area (the Central Area) is considered separately from the remainder of 
CU 10-002(a)-99. 

Data for CU 10-002(a)-99 (originally presented in the 1994 RFI report [LANL 1996, 54332]) were 
collected from cross-shaped arrays (HIR Figure 3.2-3 and Plates 1 through 4 [LANL 2005, in progress]) of 
boreholes distributed throughout the area. The location of the central borehole in each array targeted 
either areas of subsurface contamination identified during the 1976 Formerly Utilized Sites Remedial 
Action Program (FUSRAP) investigations (LANL 1979, 11717) or was centered on the approximate 
location of a former structure (LANL 1995, 49073, p. 3-1). For SWMUs 10-002(a), 10-003(a–d), and 
10-003(f–m), a borehole was drilled and sampled in the center of the former structure or within 
approximately 10 ft of the former structure location. The remaining borehole locations in the sample 
arrays extend beyond the former structure locations. This sampling approach has ensured that possible 
contaminant sources were effectively targeted and has provided good coverage for the identification of 
residual contamination remaining at CU 10-002(a)-99. 

2.6.2.1 Consolidated Unit 10-002(a)-99 Central Area 

The Central Area (see HIR Figure 3.2.-3 [LANL 2005, in progress]) consists of multiple, now-removed 
liquid disposal pits and lines and the extant SWMU 10-007 debris landfill. Four arrays of boreholes were 
installed within the Central Area. A crossed array of nine boreholes was centered on liquid disposal pit 
10-41 [SWMU 10-003(a)]. Similarly, a 5-borehole array was centered on personhole 10-50 
[SWMU 10-003(g)]. In addition, a 10-borehole and an 8-borehole array were centered on known 
contaminant locations identified during the FUSRAP investigation.  

Antimony, beryllium, cadmium, mercury, and zinc are present at concentrations above BV in one or more 
boreholes. Samples collected from borehole 10-01213 between 19.2 and 39.2 ft bgs contained antimony 
and zinc at concentrations above BV; samples collected from greater depths did not contain these 
chemicals at concentrations above BV. Samples collected throughout borehole 10-01205 contained 
cadmium at concentrations above BV; the sample from a depth of 26.5 ft in borehole 10-01294 contained 
mercury at a concentration above BV. Beryllium was detected at concentrations above BV in samples 
collected from boreholes 10-01209 (48.4 to 49.2 ft) and 10-0220 (49.4 to 50.0 ft). Some of the inorganic 
chemical analyses yielded elevated mercury detection limits above the BV. No perchlorate or cyanide 
data were collected at CU 10-002(a)-99. 

Ethylbenzene and xylene were both detected in the two deepest samples (36.6 to 37.4 ft bgs and 49.4 to 
50 ft bgs) at borehole 10-01294. In addition, a sample collected from a depth of 17.5 ft bgs in borehole 
10-01201 and another sample collected from a depth of 36 ft bgs in borehole 10-02221 contained 
detected concentrations of naphthalene; naphthalene was not detected in deeper samples in either 
borehole.  

Strontium-90 is present at activities greater than 100 pCi/g in multiple samples collected throughout the 
CU 10-002(a)-99 Central Area, with samples collected from borehole 10-02220 containing the highest 
activities of strontium-90 (up to approximately 40,000 pCi/g at 17.0 to 17.5 ft). Please refer to Plate 4 in 
the HIR (LANL 2005, in progress) for further details. However, clearly decreasing trends in strontium-90 
activities contained in samples collected from boreholes 10-02220 to 10-02210 indicate that the nature 
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and extent of strontium-90 contamination in the Central Area has been effectively defined (see Plate 4 in 
the HIR [LANL 2005, in progress]).  

Total uranium is detected in the subsurface in all boreholes and nearly all surface soil samples at 
concentrations above BV. The Phase I RFI (LANL 1996, 54332, p. 19) attributed the uranium 
concentrations to a high percentage of pumice fragments in the samples. Uranium concentrations 
contained in samples collected from a depth of approximately 40 to 50 ft bgs yielded two to three times 
the concentration of uranium contained in samples collected from shallower depths. This depth 
corresponds to the approximate depth where the Qal stratum contacts the Qbo, Qbof, or Qbog strata, and 
indicates that the elevated uranium concentrations are representative of formation geochemistry and not 
a release. 

The SWMU 10-007 debris landfill is co-located with the Central Area liquid waste disposal complex. 
Several of the RFI array boreholes planned for the Central Area were originally sited immediately over the 
landfill location. During the RFI, landfill debris repeatedly prevented the array boreholes from being 
advanced to the planned total depth; many of the boreholes required relocation to reach the planned 
sampling depths. The original borehole and relocated borehole locations provide some information on the 
size and location of the landfill. The area where landfill debris was encountered is defined by boreholes 
10-02210 through 10-02212, 10-02216, 10-02219 through 10-02222, and 10-02224, which are shown in 
Figure 3.2-3 in the HIR (LANL 2005, in progress; LANL 1995, 49073, pp. 4-6, 4-7), but the full extent of 
the landfill is not known. 

The review of the existing site data for the Central Area of CU 10-002(a)-99 revealed additional data 
requirements, as follows: 

1. lateral extent of antimony and zinc to the west of borehole 10-01213; 

2. vertical extent of cadmium at borehole 10-01205 and the lateral extent of cadmium northwest of 
this location; 

3. lateral extent of mercury to the north of borehole 10-01294; 

4. additional mercury data from across the site to improve the mercury data set; 

5. lateral extent of beryllium, particularly to the northwest of borehole 10-01209 and east of borehole 
10-0220; 

6. the presence and distribution of perchlorate and cyanide across the site; 

7. vertical extent of ethylbenzene and xylene at borehole 10-01294;  

8. lateral extent of naphthalene detected at boreholes 10-01201 and 10-02221; 

9. confirmation of the highest strontium-90 concentrations at borehole 10-2220 as a result of the 
significance and age of the existing data; 

10. confirmation of the lateral extent of strontium-90 contamination to the west and north of Array 1; 

11. geophysical and test pit and physical inspection data to confirm the physical extent of the 
SWMU 10-007 debris landfill; and 

12. the depth to the top of the debris and the physical makeup of the debris to finalize any future 
remedial designs (discussed in section 4.3). 
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2.6.2.2 Consolidated Unit 10-002(a)-99 Excluding the Central Area 

The remainder of CU 10-002(a)-99 includes the liquid waste disposal system and septic system SWMUs 
north-northeast of the former radiochemistry building location, as well as the SWMU 10-002(a) and 
10-002(b) waste disposal pits. Seven additional borehole arrays were drilled within CU 10-002(a)-99 
outside of the Central Area. Borehole arrays drilled in 1994 are shown in Figure 3.2-3 of the HIR (LANL 
2005, in progress). 

Inorganic chemicals were reported at concentrations above BV in samples collected from the three 
borehole arrays that targeted the liquid waste disposal and septic system SWMUs. A single shallow 
sample collected at borehole 10-01244 and another single shallow sample collected at borehole 
10-01266 contained beryllium and cadmium at concentrations above BV. A single shallow sample 
collected at borehole 10-01242 contained chromium, copper, lead, and mercury at concentrations above 
BV. A single sample collected at borehole 10-01266 from a depth of 16.2 to 16.8 ft contained arsenic at a 
concentration greater than BV. In addition, two samples collected at borehole 10-01228 from depths of 
21.4 to 21.8 ft and 32.1 to 32.5 ft, and a sample at borehole 10-01232 (21.5 to 21.9 ft) in the northernmost 
array, contained beryllium at concentrations above BV. Decreasing trends in the existing site data (refer 
to the discussion in section 4.2 of the HIR as well as the HIR’s Appendix B and Plates 1 and 2 [LANL 
2005, in progress]) demonstrate that the vertical extent of inorganic chemicals has been adequately 
defined. 

Three samples collected from borehole 10-01271 contained detected concentrations of 
di-n-butylphthalate. Decreasing trends in the existing site data demonstrate that the vertical extent of 
organic chemicals has been adequately defined.  

In the area of SWMU 10-002(a), one array consisting of five boreholes was drilled. Samples collected 
from boreholes 10-01251 (44.0 to 44.6 ft) and 10-01254 (28.4 to 29.3 ft) contained beryllium at 
concentrations above BV; samples collected from borehole 10-01253 (37.5 to 38.1 ft) contained cadmium 
at concentrations above BV. In addition, the sample collected from 49.4 to 50.0 ft in borehole 10-01251 
contained a detected concentration of bis(2-ethylhexyl)phthalate. 

In the area of SWMU 10-002(b), two arrays consisting of nine boreholes each were drilled as shown in 
Figure 3.2-3 in the HIR (LANL 2005, in progress). Four boreholes fall within the currently defined footprint 
of the SWMU; an additional eight boreholes were drilled and sampled within 15 ft of the SWMU. 

Samples collected at SWMU 10-002(b) boreholes 10-01259 and 10-01262 from depths of 48.6–49.5 ft 
and 15.0–15. 8 ft contained antimony at concentrations above BV. In addition, a sample collected from a 
depth of 2.5–3.9 ft from borehole 10-01293 contained copper at a concentration above BV. Single 
samples collected at borehole 10-01288 contained detected concentrations of acetone (at a depth of 
46.2–47.0 ft) and di-n-butyl phthalate (at a depth of 4.2 to 5.0 ft), and pentachlorophenol and phenol were 
also detected once each in a single sample collected from a depth of 3.6–4.2 ft at borehole 10-01257. 
Existing site data adequately define the nature and extent of inorganic and organic chemicals. 

Strontium-90 was detected above FV in several surface samples collected from the borehole arrays 
around SWMU 10-002(b). A sample collected from a depth of 3.6 ft bgs at borehole 10-01257 contained 
strontium-90 at an activity of 340 pCi/g. Decreasing concentration trends in the existing site data 
adequately define the extent of strontium-90 vertically and to the east, west, and south; no boreholes are 
located directly north of this location. Strontium-90 is present in borehole 10-01293 at an activity of 
3.39 pCi/g at a depth of 10 ft bgs and at an activity of 3.19 pCi/g at 48.6 ft bgs. Decreasing concentration 
trends in the existing site data adequately define the extent of strontium-90 at this location vertically and 
to the north, east, and west. Finally, a sample collected from a depth of 11.4–12.1 ft at borehole 10-01289 
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contained strontium-90 at an activity of 158 pCi/g. Decreasing concentration trends in the existing site 
data also adequately define the extent of strontium-90 at this location vertically and to the east and west. 

In addition, as identified in Section IV.C.5.iii of the Consent Order, the locations of SWMU 10-002(b) and 
the SWMU 10-003(n) leach field may not be known. Further, it is not known if the SWMU 10-004(b) drain 
line remains buried in place. The Consent Order requires verification of the SWMU locations and data 
derived from the footprints of these SWMUs (discussed further in section 4).  

The review of the existing site data for CU 10-002(a)-99 outside of the Central Area revealed additional 
data requirements, as follows: 

1. lateral extent of beryllium and cadmium northwest of borehole 10-01244 and northeast of 
borehole 10-01266; 

2. lateral extent of chromium, copper, lead, and mercury north of borehole 10-01242; 

3. lateral extent of arsenic north and east of borehole 10-01269; 

4. lateral extent of di-n-butylphthalate south of borehole 10-01271; 

5. lateral extent of beryllium north, west, and south of borehole 10-01228 and 10-01232; 

6. lateral extent of beryllium north of borehole 10-01251 and west of 10-01254; 

7. lateral extent of cadmium south of borehole 10-01253; 

8. vertical extent of bis(2-ethylhexy)phthalate at borehole 10-01251; 

9. lateral extent of antimony north and south of borehole 10-01259 and south of 10-01262; 

10. lateral extent of copper south of borehole 10-01293; 

11. lateral extent of strontium-90 north of borehole 10-01257; 

12. lateral extent of strontium-90 north and south of borehole 10-01289; 

13. lateral extent of strontium-90 south of borehole 10-01293; 

14. the presence and distribution of perchlorate and cyanide across the site; 

15. geophysical and pothole data to confirm the physical location of the SWMU 10-003(n) leach field, 
the SMWU 10-002(b) pit, and the presence of the SWMU 10-004(b) drain line; and 

16. data from the footprints of the SWMU 10-003(n) leach field, the SWMU 10-002(b) pit, and the 
SWMU 10-004(b) drain line. 

2.6.3 SWMU 10-004(a) 

A single array consisting of eight boreholes was drilled at SWMU 10-004(a) near structure 10-40 (HIR 
Figure 3.2-3 [LANL 2005, in progress]). A single sample contained antimony at a concentration above BV; 
the remaining site data adequately define the lateral and vertical extent of this chemical. A single sample 
from the bottom of borehole 10-01277 contained beryllium at a concentration above BV at a depth of 61.5 
to 62.5 ft. Two samples in borehole 10-01278 collected from depths of 2.5 to 3.7 ft and 19.2 to 20 ft, as 
well as a single sample from borehole 10-01279 collected from a depth of 14.0 to 15.0 ft, contained 
cadmium at concentrations above BV. A sample collected from the bottom of borehole 10-01277 at a 
depth of 61.5 to 62.5 ft contained lead at a concentration above BV. Boreholes 10-01273 and 10-01276 
both had several samples collected from depths ranging from 2.5 to 50 ft that contained mercury at 
concentrations above BV. Boreholes 10-01272 and 10-01277 each had one sample that contained zinc at 
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concentrations above BV. In addition, boreholes 10-01274 and 10-01275 each had one sample that 
contained detected concentrations of bis(2-ethylhexyl)phthalate. 

The review of the existing site data for SWMU 10-004(a) revealed additional data requirements, as 
follows: 

1. vertical extent of beryllium at borehole 10-01277; 

2. lateral extent of cadmium west of borehole 10-01278 and 10-01279; 

3. vertical extent of lead at borehole 10-01277; 

4. lateral extent of mercury north of borehole 10-01273 and east of 10-01274; 

5. vertical extent of zinc at borehole 10-01277; 

6. lateral extent of bis(2-ethylhexyl)phthalate east of borehole 10-01274 and south of borehole 
10-01275; and 

7. the presence and distribution of perchlorate and cyanide across the site. 

2.6.4 AOC C-10-001 

Strontium-90 activities up to 3,518 pCi/g were previously identified at AOC C-10-001 before the VCA 
implementation at the site. The maximum activity of strontium-90 in the samples collected after the 
excavation activities was 12.8 pCi/g (LANL 1995, 53782, p. 1-2). The existing site data collected during 
the VCA adequately define the nature and extent of residual strontium-90 remaining on-site. Historically, 
no data have been collected from the site for hazardous constituents; the proposed collection of site data 
is designed to document the presence and distribution of hazardous constituents and perchlorate and 
cyanide. 

2.6.5 AOC 10-009 

No data are available for AOC 10-009. The presence and distribution of inorganic chemicals (including 
perchlorate and cyanide), organic chemicals, and radioisotopes will be evaluated. The physical extent 
and location of the debris landfill also require characterization using geophysical surveys and/or the 
excavation of test pits, and the surface radiation levels require characterization. Data necessary to 
support corrective action decisions are discussed in section 4.  

3.0 SITE CONDITIONS 

The following sections present the current surface features and the existing subsurface geologic 
characteristics beneath Bayo Canyon in general and TA-10 in particular. Known surface and subsurface 
traits and their potential effects on the occurrence and concentration of contaminants include 

• canyon terrain, which affects meteorological conditions and ecological habitats at the surface; 

• a semiarid climate with low precipitation and a high evapotranspiration rate, which limits the 
extent of subsurface moisture percolation and the amount of moisture available to leach 
radionuclides or other hazardous waste constituents; and 

• a thick, relatively dry unsaturated (vadose) zone, which greatly restricts or prevents downward 
migration of contaminants through the vadose zone to the regional aquifer. 
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3.1 Surface Conditions 

3.1.1 Surface Water 

Surface water (stream) flow in the canyon is intermittent, with runoff occurring during the summer months 
(July through August) from heavy thunderstorms. The runoff is generally of short duration over a period of 
several hours. Streamflow can also occur as a result of spring snowmelt runoff. Individual flooding events 
may cause realignment of the main channel. No perched or alluvial aquifers were encountered to depths 
of 89.43 ft during subsurface investigations at TA-10. The elevation of the regional aquifer is about 6000 ft 
above sea level or approximately 600 ft below the surface of Bayo Canyon (LANL 1997, 56660, p. 6). 

Historical sedimentation on the floor of Bayo Canyon is minimal. The channel is discontinuous, and 
precipitation runoff generally spreads out over the grassy valley bottom. These areas of unchanneled flow 
are potential areas of sediment deposition (Broxton and Eller, 1995, 58207, pp. 67–68). 

3.1.2 Soils 

Surface soils in Bayo Canyon consist of poorly developed, well-drained soils of the Totavi Series on 
Bandelier Tuff and alluvium. These soils are generally 2 to 4 in. thick. In many parts of TA-10, the soil has 
been disturbed by operations and previous remediation activities. 

3.2 Subsurface Conditions 

This section describes the subsurface conditions in the Bayo Canyon area, including the area’s 
stratigraphic and hydrogeologic conditions. 

3.2.1 Stratigraphy 

TA-10 is located on the floor of Bayo Canyon at an elevation ranging from 6600 to 6740 ft above sea 
level. The mesa tops range in approximate elevation from 7000 to 7100 ft above sea level. The upper 
portion of the canyon walls is vertical, cut into the upper (Tshirege) member of Bandelier Tuff. From the 
base of the cliffs, steep slopes ranging from 10 to 30 degrees lead downward to a wide, gently sloping to 
flat canyon floor. The slopes and canyon floor are mainly cut into the lower (Otowi) member of Bandelier 
Tuff. The slopes are overlain by talus and colluvium from the cliffs above. The gentle side slopes of the 
canyon floor are covered with less than 1.5 ft to more than 6.5 ft of colluvium (Drake and Inoue 1993, 
53456, p. 10). The canyon floor also includes a narrow inner canyon consisting of the modern braided 
stream channel with low banks ranging in height from 1.5 to 6 ft. Up to 40 ft of Quaternary stream 
alluvium underlie the canyon floor. Near the site of the former radiochemistry laboratory (TA-10-1), 
sediments of the Puye Formation underlie Bandelier Tuff at a depth of approximately 62 ft bgs (LANL 
1996, 54332). 

3.2.2 Hydrogeology 

3.2.2.1 Surface Water 

Surface water flow on the canyon slopes and floor occurs predominantly by sheet flow during seasonal 
heavy rains. Several shallow tributary channels collect water that flows over the cliffs and across the 
ground surface. The only sediment sampling station in Bayo Canyon is located at its intersection with 
Los Alamos Canyon, approximately 2 mi. east of TA-10. A surface water gauging station is located just 
east of TA-10 (Figure 3.2-1). 
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The ephemeral stream in Bayo Canyon carries water only during periods of heavy rain. Anecdotal reports 
indicate that flooding has occurred on several occasions while TA-10 was in operation.  

3.2.3.2 Perched Groundwater 

Observations of perched intermediate groundwater in LANL wells are rare on the Pajarito Plateau. 
Perched waters are thought to form mainly at horizons where medium properties change dramatically, 
such as at paleosol horizons with clay or caliche found in basalt and volcanic sediment sequences. The 
Cerro Toledo interval, Guaje Pumice Bed, and Puye Formation are local examples. 

No perched or alluvial aquifers are known to be present in Bayo Canyon, and none were encountered 
during the drilling of 93 boreholes in 1994. The boreholes were advanced to a minimum depth of 50 ft bgs 
(LANL 1996, 54332.2, pp. 7, 15). To date, no saturated conditions have been observed in the area. 

3.2.3.3 Regional Aquifer 

The regional aquifer in the Los Alamos area rises westward from the Rio Grande within the Santa Fe 
Group into the Puye Formation beneath the central and western portion of the Pajarito Plateau. The depth 
of the aquifer decreases from about 1200 ft bgs along the western margin of the plateau to about 600 ft 
bgs along the eastern margin. The regional aquifer is approximately 600 ft below the level of 
Bayo Canyon at the former TA-10 site.  

4.0 SCOPE OF ACTIVITIES 

The primary purpose of the activities prescribed in this investigation work plan is to achieve the objectives 
defined in section 1.2. Data collection activities for site characterization and for corrective action selection 
are specified. The site characterization activities are in accordance with the requirements outlined in the 
Consent Order and the additional data requirements identified in section 2.6 within the framework of the 
site conceptual model. The data necessary to support the selection of an appropriate corrective action for 
remaining contamination and shrapnel at TA-10 is based on the corrective action evaluation presented in 
section 4.4.  

Table 4.0-1 presents a crosswalk between the Consent Order and the scope proposed in this section. 
The only significant deviation from the Consent Order is that no intermediate or deep regional 
groundwater monitoring wells are planned to be drilled because over 100 boreholes have been drilled in 
Bayo Canyon to various depths (maximum total depth [TD] of 88.9 ft [27.1 m] bgs) without encountering 
saturation. Regional Well R-24 will be drilled during the summer of 2005, just downgradient of TA-10, 
thereby providing suitable groundwater monitoring for releases from TA-10. Should shallow perched or 
intermediate water be encountered in any of the boreholes, including R-24, monitoring wells will be added 
to this scope of activities. 

4.1 Surveys 

Three surveys of the SWMUs and AOCs will be conducted before the start of characterization and 
remediation activities. A geodetic survey will be performed to locate former structures and predefined 
sampling locations. A site-wide radiological survey will be performed to identify areas of elevated radiation 
attributable to structure locations, releases, or radioactive shrapnel. Geophysical surveys to locate 
remaining buried structures, and indications of former structures, associated with the radiochemistry 
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laboratory and the acid waste disposal complex will be performed across CU 10-002(a)-99. Additional 
geophysical surveys will be conducted across all of TA-10 to identify buried shrapnel. 

4.1.1 Geodetic Survey 

Geodetic surveys will be conducted during the implementation of this work plan to reestablish previous 
sampling locations planned for resampling; these locations are principally within CU 10-001(a)-99. This 
will allow the verification of previously identified contaminant concentrations and the collection of data at 
greater depth beneath locations with known concentrations of contaminants requiring further 
characterization. In addition, locations of important former structures, also critical to ensure adequate 
characterization of the nature and extent of contaminant releases and residual contamination, will be 
reestablished. Targeted structures are principally within CU 10-002(a)-99 and include former septic tanks, 
septic lines, acid waste lines, and disposal pits. All new sampling locations will be surveyed by a New 
Mexico-licensed land surveyor as specified in Section IX.B.2.f of the Consent Order. 

4.1.2 Radiological Survey 

A walkover radiological survey of the areas where radiological contamination is expected to occur will be 
performed with Geiger-Mueller detectors (or equivalent) to locate areas of elevated radiation. The surveys 
will quantify and bound the extent of surface radiological contamination. The surveys will be conducted at 
a line spacing of approximately 10 ft between detectors, with additional focused surveys to better define 
areas of elevated count rates. In accordance with observations in the field, this configuration may be 
modified to improve the quality of the data collection. The results will be presented in contour maps of 
count rates that will guide surface sampling activities. 

4.1.3 Geophysical Survey 

Geophysical surveys targeting buried shrapnel will be conducted over the same area as covered by the 
radiological survey. Focused electromagnetic geophysical surveys to identify buried structures and buried 
debris will be conducted at CU 10-002(a)-99 and AOC 10-009. The focused surveys, using EM-31 and 
EM-61 equipment, will produce anomaly maps that will be compared to existing information about the 
site, including engineering drawings where available. In accordance with this review, areas will be 
selected for further definition using ground-penetrating radar (GPR). The features to be identified in the 
geophysical survey include 

• the physical limits of the landfills to define the extent of the debris; 

• the former location of structures, such as the SWMU 10-002(b) disposal pits south of the 
radiochemistry building, to guide the placement of surface samples and boreholes for further 
characterization; 

• the presence or location of buried pipes, such as the drain line associated with the SWMU 
10-004(b) septic system, to confirm whether they were removed, and to guide the placement of 
surface samples and boreholes for further characterization; and 

• the areas with the highest density of remaining shrapnel pieces. 

Data from the radiological and geophysical surveys will be used to refine the sampling locations proposed 
below. 
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4.2 Sampling Activities 

Both drilling and surface and shallow subsurface sampling activities are prescribed by this work plan. In 
addition to the primary environmental samples, quality assurance/quality control (QA/QC) samples will be 
collected at frequencies specified in the Consent Order and in accordance with the applicable standard 
operating procedures (SOPs) listed in section 5. At a minimum, QA/QC samples will include field 
duplicate samples to evaluate sample variability and rinsate blanks to confirm decontamination 
procedures. A summary of samples to be collected during the implementation of this work plan and the 
specific data requirements addressed by the borehole and surface samples is presented in Table 4.2-1. 

4.2.1 Borehole Sampling 

Borehole sampling is proposed to characterize AOC 10-009 and will be conducted in CU 10-002(a)-99’s 
central area, the remainder of CU 10-002(a)-99, SWMU 10-004(a), and AOC 10-009. Boreholes will 
extend to the minimum depths required by the Consent Order (25 to 30 ft bgs) and as deep as is required 
to bound the vertical extent of contamination. 

The boreholes will be continuously cored, logged, and sampled on 5-ft intervals. All recovered cores will 
be field screened for VOCs and gross alpha, beta, and gamma activity. A minimum of two fixed laboratory 
analytical samples will be collected from each borehole. As specified in the Consent Order, samples will 
be submitted from the depth correlating to the maximum observed radioactivity screening or headspace 
VOC concentration and from the bottom of the borehole. Additional samples may also be collected from 
intervals where contamination is suspected as a result of elevated field-screening results and/or if visual 
inspection reveals fractures or staining. Borehole samples will be submitted for the full suite of analyses 
specified in the Consent Order and section 2.6 of this document. 

Two boreholes will be advanced and sampled at CU 10-001(a)-99 in the area of SWMU 10-005. The 
borehole locations specified for this area were selected to define the lateral extent of strontium-90 and 
vertical extent of cadmium. The specified locations of the boreholes for this area are shown in 
Figure 4.2-1.  

Six boreholes will be completed in the central area of CU 10-002(a)-99. The borehole locations defined in 
this work plan were selected principally to define the lateral and vertical extent of a small number of 
inorganic and organic chemicals, and to verify the extent of strontium-90 at depth beneath the Central 
Area. In addition, two core samples will be collected for the analysis of saturated and unsaturated 
hydraulic conductivity, porosity, and bulk density from borehole 10-02220 since it is the area of highest 
contamination. 

Sixteen boreholes will be completed across the remainder of CU 10-002(a)-99. The borehole locations 
defined in this work plan were selected principally to define the lateral and vertical extent of a small 
number of inorganic and organic chemicals, and to define the lateral and vertical extent of strontium-90 in 
the area of SWMU 10-002(b). The remaining locations of additional boreholes will be in accordance with 
the results of geophysical surveys. 

Five boreholes will be completed in the area of SWMU 10-004(a). The specified borehole locations for 
this site are intended to define the vertical and lateral extent of a small number of inorganic chemicals and 
the lateral extent of bis(2-ethylhexyl)phthalate.  

The locations of the proposed boreholes for the above CU and SWMUs are shown in Figure 4.2-2. 
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Five boreholes will be completed in the area of AOC 10-009. The borehole locations defined in this work 
plan were selected principally to establish the presence and distribution of chemicals and radionuclides. 
The boreholes will also support the evaluation of the physical dimensions of the debris landfill. The 
specified locations of the boreholes for this site are depicted in Figure 4.2-3. 

4.2.2 Surface and Shallow Subsurface Sampling 

Surface and shallow subsurface sampling is prescribed across CU 10-001(a)-99 and at AOC C-10-001. 
All specified locations will be sampled at two depth intervals, from 0 to 0.5 ft bgs and from 1.5 to 2.0 ft 
bgs. Samples may be collected, if practical, from greater depths if field-screening data indicate the 
possibility of contamination. 

Samples will be collected from 22 locations across CU 10-001(a)-99; all locations were previously 
sampled during the 1994 RFI. The specified sampling locations were selected principally to define the 
vertical extent of a small number of inorganic and organic chemicals and strontium-90. The specified 
sampling locations for CU 10-001(a)-99 are shown in Figure 4.2-4. 

Samples will be collected from 5 locations at AOC C-10-001. The sampling strategy specified for 
AOC C-10-001 is designed to characterize the area and establish the extent of contamination. The 
specified sampling locations for AOC C-10-001 are shown in Figure 4.2-3. 

4.3 Preliminary Corrective Action Evaluation for TA-10 

The following is a preliminary evaluation of the corrective action that is appropriate for Bayo Canyon. This 
preliminary evaluation is included to help identify the additional data requirements needed to finalize the 
corrective action selection for the site. 

4.3.1 Primary Concerns 

The presence of the following substances and/or materials may indicate that the site is unsuitable for an 
unrestricted release of the property (the materials in their current locations and concentrations/activities 
may require corrective action): 

• strontium-90 in the TA-10 central area subsurface 

• near-surface debris that could injure trail users through direct contact; 

• chamisa contaminated with strontium-90; and 

• potentially contaminated shrapnel. 

The portion of the central area of TA-10 (SWMU 10-007) where elevated levels of strontium-90 were 
detected may exceed DOE 5400.5 guidelines for residual radioactive material. However, there is no 
viable exposure pathway to recreational users because the area of elevated activity is too deep to impact 
recreational users. This contamination could leach from the source area into the surrounding tuff 
formation, and may be the source of radionuclides in some of the chamisa (LANL 1996, 54617, p. 62) 

Near-surface debris presenting a physical and/or a radiological hazard to recreational users is located in 
two areas of TA-10—SWMU10-007 and AOC 10-009. SWMU 10-007 contains the location of the disposal 
pits and a landfill created during the removal of those disposal pits, which were used to handle the waste 
and building debris generated during D&D activities. AOC 10-009 has a variety of surface and buried 
debris of unknown origin. 
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Chamisa plant samples collected from the central area have exhibited elevated beta radiation above BV 
(LANL 1997, 55889, p. 3). These chamisa plants, decomposition products (litter), and pollen could be 
contacted by recreational users or foraging animals; decomposition products and pollen could be 
transported by wind and water. 

Despite the previous shrapnel removal action, some shrapnel may be encountered by a trail user, and a 
small percentage of the shrapnel may be radioactive. 

4.3.2 Requirements and Preliminary Corrective Action Goals and Objectives  

Table 4.3-1 contains applicable requirements that will help select the corrective action. Groundwater has 
no applicable requirement because groundwater quality standards have not been exceeded. Surface 
water requirements are not included because Bayo Canyon is an ephemeral drainage and there is no 
evidence of contaminant transport by surface water. Future potential for surface water and groundwater 
impacts will be addressed as part of the preliminary evaluation of the corrective action. 

The following preliminary corrective action goals were developed for the Bayo Canyon property: 

• prevent strontium-90 from impacting groundwater; 

• prevent direct contact with strontium-90; 

• prevent direct contact with debris and radioactive shrapnel; 

• limit exposure to shrapnel; and 

• prevent inhalation and incidental ingestion of radioactive chamisa. 

The following preliminary corrective action objectives are intended to meet the goals described above: 

• prevent formation or movement of leachate from strontium-90 in the central area of TA-10; 

• prevent direct contact with potentially contaminated debris in the TA-10 central area; 

• isolate trail users from the debris in two shallow debris areas; 

• isolate trail users from shrapnel; 

• isolate trail users from radioactive chamisa; and 

• control radioactive chamisa pollen and dust. 

4.3.3 Comparison of Preliminary Corrective Action Alternatives 

A value analysis of corrective action technologies was conducted to identify those that would be most 
appropriate for corrective action. Presumptive remedies were considered; containment is the most 
applicable since it is the EPA’s presumptive remedy for municipal waste landfills (EPA 1993, 88001). As 
the debris landfills in Bayo Canyon are relatively small and the Consent Oder mandated the evaluation of 
removal for SWMU 10-007, removal was also considered. 
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Preliminary corrective action alternatives were formulated to represent a range of cost and effectiveness 
at meeting the requirements and objectives described above. The following are the preliminary 
alternatives: 

• Preliminary Alternative 1: no action; 

• Preliminary Alternative 2: extensive institutional controls (maintain fences, cut vegetation, and 
monitor frequently); land use restricted to recreational; 

• Preliminary Alternative 3: extensive institutional controls plus subsurface, low-permeability grout 
barrier; application of herbicide above barrier; land use restricted to recreational; 

• Preliminary Alternative 4: moderate institutional controls (maintain fences and monitor 
periodically) plus excavation and disposal to remove strontium-90 in the Central Area; land use 
restricted to recreational; 

• Preliminary Alternative 5: simple institutional controls (monitor occasionally) plus the excavation 
and disposal of debris and strontium-90 in the TA-10 central area; land use restricted to industrial; 
and 

• Preliminary Alternative 6: extensive institutional controls plus engineered simple cap over both 
debris areas; divert surface water with low barrier; land use restricted to recreational. 

The following criteria for comparing the preliminary alternatives are in accordance with the Consent Order 
(Section VII.D.4) and with DOE Order 5400.5: 

• protect human health and the environment; 

• meet standards (including as-low-as-reasonably-achievable [ALARA] and worker exposure); 

• control source term (reduce or eliminate future releases); 

• attain standards for the management of waste removed as part of corrective action; 

• ensure long-term reliability and effectiveness; 

• reduce toxicity and mobility; 

• ensure short-term effectiveness; 

• ensure implementability; and 

• minimize cost (capital and maintenance). 

The preliminary alternatives were compared to each other with respect to their ability to satisfy the 
comparison criteria. The ranking of preliminary alternatives considered the relative importance of each of 
the comparison criteria, with protectiveness of human health and the environment the most important 
criterion and reduction of toxicity and mobility the least important. Reduction of toxicity and mobility were 
judged to be less important because the most significant concern, the elevated strontium, is too deep to 
affect receptors directly and too small to result in a significant plume. 

The preferred preliminary alternative for corrective action at SWMU 10-007 is Preliminary Alternative 6—
an engineered cap over the debris area. Although Preliminary Alternative 6 was not ranked the best 
preliminary alternative to meet any one single comparison criteria, it consistently ranked high for each of 
the comparison criteria and did rank first when all comparison criteria were considered. Furthermore, 
adjusting the relative importance of comparison criteria (sensitivity analysis) to reflect different 
stakeholder perspectives resulted in Preliminary Alternative 6 still being the best or nearly the best 
preliminary alternative. Because of its limited size, the preliminary preferred alternative proposed for the 
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debris area identified as AOC 10-009 is removal and site restoration. Details on the evaluation of 
alternatives are presented in Appendix C. 

Preliminary Alternative 6 would likely be a one- or two-layer cap designed to reduce infiltration of surface 
water and isolate the debris from recreational users. Because SWMU 10-007 is on the canyon floor, a 
berm/ditch system would be constructed to divert storm flows. Extensive institutional controls would be 
employed to maintain the integrity of the cap. 

The following additional data searches are needed to refine the comparison of preliminary alternatives: 

1. test pits in the debris areas extending to the top of debris or a maximum of 5 ft deep on a 100-ft 
grid to estimate the horizontal limits of debris in accordance with the visual classification of the 
test pit material; 

2. two test pits at each debris area extending to 12 ft bgs to characterize the physical, chemical, and 
radiological characteristics of the debris that could possibly impact a recreational or industrial 
user; samples will be collected where significant changes in material type are observed (but no 
more than 5 ft apart vertically) for analytical testing of the hazardous and radiological chemicals of 
potential concern (COPCs); and 

3. material availability study to identify potential sources of material for cover construction and 
backfill; note that this study does not require direct coordination with the sampling campaign 
prescribed by this work plan and may be conducted independently.  

4.4 Site Restoration Activities 

Site restoration will be conducted if needed in areas disturbed by drilling and sampling activities at TA-10. 
Best management practices installed during field activities will be inspected, maintained, and restructured 
where necessary to control surface runoff and impede erosion processes. Disturbed areas will be 
regraded as close to original grade as possible; reseeding, along with the addition of soil amendments 
and fertilizer, will follow using Laboratory-approved seed mixtures.  

4.5 Waste Management 

The waste streams generated during the implementation of this work plan will be characterized as a result 
of the direct sampling of waste, analytical data generated as a result of sampling described in this plan, 
and other acceptable knowledge. All wastes will be managed in accordance with applicable Federal, 
State, DOE, and Laboratory requirements. Anticipated waste streams, regulatory classification, amounts, 
and disposal pathways are presented in the Management Plan of Investigation-Derived Waste 
(Appendix B). 

5.0 INVESTIGATION METHODS  

The principal investigation methods that will be used during the implementation of this work plan are 
various site surveys, including geodetic, geophysical, and radiation surveys; drilling; hand sampling of 
surface and shallow subsurface media; and mechanized potholing. Potential monitoring well installation, 
borehole abandonment, and equipment decontamination are also discussed in this section. Investigation 
methods are summarized in Table 5.0-1. 
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The following ENV-Environmental Remediation and Characterization (ECR) SOPs are applicable to the 
investigation methods proposed in this plan: 

• SOP-1.01 General Instructions for Field Investigations 

• SOP-1.02 Sample Containers and Preservation 

• SOP-1.03 Handling, Packaging, and Transporting Field Samples 

• SOP-1.04 Sample Control and Field Documentation 

• SOP-1.05 Field Quality Control Samples 

• SOP-1.06 Management of ENV-ERS Waste 

• SOP-1.08 Field Decontamination of Drilling and Sampling Equipment 

• SOP-3.11 Geodetic Surveys 

• SOP-4.01 Drilling Plan Development 

• SOP-4.04 Contract Geophysical Logging 

• SOP-5.01 Well Construction 

• SOP-5.02 Well Development 

• SOP-5.03 Monitoring Well and RFI Borehole Abandonment 

• SOP-6.01 Purging and Sampling Methods for Single Completion Wells 

• SOP-6.03 Sampling for Volatile Organic Compounds in Groundwater 

• SOP-6.09 Spade and Scoop Method for Collection of Soil Samples 

• SOP-6.10 Hand Auger and Thin-Wall Tube Sampler 

• SOP-6.14 Sediment Material Collection 

• SOP-6.24 Sample Collection from Split-Spoon Samplers and Shelby-Tube Sampler 

• SOP-6.26 Core Barrel Sampling for Subsurface Earth Materials 

• SOP-6.31 Sampling of Subatmospheric Air 

• SOP-7.05 Subsurface Moisture Measurements Using a Neutron Probe 

• SOP-12.01 Field Logging, Handling, and Documentation of Borehole Materials 

Complete SOP descriptions can be found at http://erinternal.lanl.gov/procedures.shtml. Additional 
procedures may be added as necessary to describe and document quality affecting activities. 

5.1 Site Surveys 

Geodetic, geophysical, and radiological surveys will be conducted to meet the data requirements 
specified in this work plan. 

5.1.1 Geodetic Surveys 

Geodetic surveying will be conducted in accordance with SOP-3.11, Geodetic Surveys. Horizontal 
coordinates and elevations will be determined by a professional, registered New Mexico land surveyor 
using the New Mexico State Plane Coordinate System. The survey results will be presented as part of the 
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investigation report. Sample coordinates will be incorporated into LANL’s Environmental Restoration 
Database. 

5.1.2 Geophysical Surveys 

The principal geophysical methods to be used during the investigation prescribed by this work plan are 
EM-31, EM-61, and GPR. A focused geophysical survey will also be conducted to locate shrapnel 
remaining at TA-10. All surveys will be conducted in accordance with the vendor’s specifications. All 
results will be presented in the investigation report. 

For this investigation, EM-31 and EM-61 data will be recorded at approximately 2-ft intervals along lines 
spaced approximately 20 ft apart. Higher resolution coverage (as needed) will be completed in selected 
target areas using 5-ft line spacing. Line and station separation may sometimes vary depending upon 
surface obstructions, such as the presence of cultural interference (e.g., aboveground metal objects and 
overhead power lines) and dense vegetation. Geodetic coordinates will be recorded at 1-second intervals 
using an integrated global positioning system (GPS). A base station free from cultural interference will be 
occupied at the beginning and end of each survey day to calibrate the instrument and perform system 
functional tests. During these tests, battery, phasing, and sensitivity checks will be performed.  

The GPR survey will be performed using a digital SIR-2 subsurface interface radar system (or equivalent). 
After initial field tests will be conducted to determine maximum penetration and sufficient resolution, an 
appropriate transducer will be selected to perform the survey. Different transducers may be used in an 
attempt to provide greater penetration depths. Data will be digitally recorded, displayed, and analyzed 
during acquisition to allow real-time interpretation. Line locations will be selected based on EM anomaly 
location and surface obstructions. 

Electromagnetic induction is anticipated to be the geophysical technology best suited to identify and 
locate nonferrous metallic fragments such as shrapnel. The two most appropriate systems are the 
Geonics Mark II EM-61 and the G-tek TM-5EMU. Both are widely used to map small, buried metallic 
targets in surveys for unexploded ordinance surveys. The TM-5EMU is better suited to identifying small 
near-surface targets than the EM-61, and is therefore likely the best instrument to locate shrapnel at 
TA-10. Instrument configuration and survey parameters, such as traverse spacing and sampling 
frequency, will be optimized during field implementation in accordance with site-specific conditions. The 
results will be used to produce digital survey maps.  

5.1.3 Radiological Surveys 

The walkover beta/gamma surveys will be performed to identify any areas with potentially elevated 
radiation emission rates. An integrated GPS-radiological survey system will be used. The system will 
consist of a Ludlum Model 2221 ratemeter/scaler with a Geiger-Mueller detector coupled to a Trimble Pro 
XRS mapping-grade GPS instrument. The Ludlum Model 2221 will be operated in ratemeter mode 
allowing for a beta/gamma count rate tagged with its corresponding coordinates to be collected at timed 
(approximately 2-second) intervals. The detectors will be carried at a height determined by the 
radiological contractor either in backpacks worn by field personnel or mounted on a “baby jogger” 
pushcart. High-and-low density surveys may be conducted. High-density surveys will be performed at the 
discretion of the survey team to better define anomalies using a detector spacing of approximately 2.5 ft 
and a survey speed of 1 ft per second (ft/s); low-density surveys will be performed with a detector spacing 
of 5 ft and a survey speed of 2.5 ft/s. All surveys will be conducted in accordance with the vendor’s 
specifications. All results will be presented in the investigation report. 
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At the end of each survey day, the field data will be downloaded into a laptop computer and processed 
on-site using a combination of Trimble Pathfinder Office and ESRI ArcView GIS computer applications. 
Team personnel will review the daily data to ensure completeness of coverage. 

5.2 Drilling and Deep Subsurface Sampling Methods 

All drilling activities will be conducted in accordance with the appropriate SOPs (refer to Table 5.0-1), the 
site-specific health and safety plan, and radiation work permits to ensure health and safety issues are 
reviewed and addressed during field operations. 

All boreholes will be drilled using hollow-stem auger drilling methods with 4.25-in.-inside-diameter auger 
flights. Each borehole will be continuously cored and sampled using a split barrel sampler. Core will be 
radiologically screened, field-analyzed for VOCs (using head-space analysis techniques), visually 
inspected, and geologically logged. Field screening, with the exception of x-ray defraction (XRF) which 
does not have sufficient sensitivity to detect background levels of inorganic chemicals, will be conducted 
in accordance with the requirements specified in the Consent Order. Screening for gross alpha activity 
will be conducted using an air proportional probe and a Ludlum model 139 rate meter (or equivalent); 
screening for gross beta/gamma radiation will be conducted using and ESP-1 rate meter and HP-260 
Geiger-Mueller detector (or equivalent). VOC screening will be performed using a photoionization 
detector equipped with an 11.7-eV bulb.  

Borehole locations have been proposed (presented in section 4) in accordance with the data evaluation 
discussed in section 2.6 and the Consent Order. One borehole will be drilled at the previously sampled 
borehole 10-02220 within Array 3 at the Central Area. The state-planar coordinates for this borehole 
location will be established in the field using geodetic survey methods and the existing survey data for this 
point. Other borehole locations will be established in the field using geodetic survey methods and 
approximate state-planer coordinates derived from the borehole sampling location maps presented in 
section 4. In addition, boreholes planned to target the footprints of SWMUs, such as at 
SWMUs 10-002(b), 10-003(n), and 10-004(b), will be located in accordance with geophysical survey 
results. Each proposed borehole location will be thoroughly examined to identify potential hazards for 
subsurface drilling; the exact location of some boreholes may require adjustment in accordance with utility 
surveys conducted as part of the excavation permitting process or the identification of other hazards.  

Continuous core subsurface tuff samples will be inspected, in accordance with SOP-6.26, for lithologic 
and structural features and removed from the split-barrel sampler for sample collection. Samples will be 
collected at the depths specified in section 4. 

Sample jars and/or ziplock bags will be filled with discrete segments of the core and will be shipped 
through the sample management office (SMO) to off-site laboratories for analysis. Sample analyses will 
be performed using methods specified by contract requirements of the Laboratory’s SMO (LANL 2000, 
71233). 

In addition, all geotechnical analyses will be performed using methods specified by contract requirements 
of the Laboratory’s SMO (LANL 2000, 71233). 

5.3 Hand and Shallow Subsurface Sampling Methods  

The most common method for surface and shallow subsurface sampling will be the spade and scoop 
method (SOP-6.09). In accordance with this method, a sample is collected by digging a hole to the target 
depth (as specified in this work plan), and collecting a discrete grab of sample material. Stainless steel 
shovels, spades, scoops, and bowls are used to ease decontamination. Disposable tools made of 
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polystyrene or Teflon can also be used, if necessary. In some cases, hand-augering tools will be used to 
collect shallow subsurface samples if geologic material conditions permit. Acceptable tools and their use 
are covered in SOP-6.10. If the surface location is at bedrock, an axe or hammer and chisel may be 
necessary to produce sufficient material for a full-suite analytical sample.  

All surface and shallow subsurface sampling locations prescribed by this work plan were sampled during 
previous sampling campaigns. These locations will be reestablished in the field using geodetic survey 
methods and the existing survey data for these locations. Samples will be collected at the proposed 
depths; however, if field-screening data indicate the possibility of contamination at deeper sample depths, 
additional samples will be collected either using hand sampling methods or, if appropriate, drilling. 

Surface and shallow subsurface samples will be radiologically screened and field-analyzed for VOCs 
(using head-space analysis techniques) prior to collection, and placed in zip-lock bags and/or sample jars 
as grabs derived from hand augers, scoops, or chiseling devices in accordance with appropriate SOPs 
(see section 5.0). Field screening will be conducted in accordance with the requirements specified in the 
Consent Order. Screening for gross alpha activity will be conducted using an air proportional probe and a 
Ludlum model 139 rate meter (or equivalent); screening for gross beta/gamma radiation will be conducted 
using and ESP-1 rate meter and HP-260 Geiger-Mueller detector (or equivalent). VOC screening will be 
performed using a photoionization detector equipped with an 11.7-eV bulb. Samples will be shipped 
through the SMO to off-site laboratories for analysis. Sample analyses will be performed using methods 
specified by contract requirements of the Laboratory’s SMO (LANL 2000, 71233). See Table 4.2-1 for a 
summary of the screening and analytical requirements. 

5.4 Excavation of Test Pits 

A backhoe or track-mounted excavator will be used to install all test pits as part of the investigations at 
the landfill and debris pits to evaluate the physical extent and type of material disposed at TA-10. Test pit 
locations will be in accordance with field observations, requirements specified in section 4.0, and the 
current understanding of the site. The approximate dimensions of test pits will be in accordance with field 
observations and conditions encountered during excavation. Screening of the excavated materials will be 
conducted as necessary, and samples of excavated test pit materials may be collected for laboratory 
analyses if conditions warrant a higher level of characterization.  

5.5 Potential Perched Saturation Zone Monitoring Well Installation 

If saturation is encountered as a borehole is advanced, drilling will be stopped to determine whether 
sufficient water volume is available to analyze the water quality. Generally, the total volume required is 
approximately 0.5 to 1.0 L. If the minimum volume of groundwater cannot be collected, the borehole will 
be continued to the planned total depth or until saturation is again encountered and the process is 
repeated. Insufficient water sample volumes from discrete depths will not be composited to make the 
required volume for screening analysis. 

If sufficient volume exists, a groundwater sample will be collected and analyzed for cations and anions, 
alkalinity, total organic carbon, total inorganic carbon, and total dissolved solids on a rapid turnaround 
basis. Typically, results of groundwater screening samples are available within 48 hr. While awaiting 
screening, the borehole will be advanced to the base of saturation, or the perching horizon, and halted. If 
possible, the perching horizon will be identified and not penetrated. This activity will determine the 
thickness of the zone of saturation and the characteristics of the perching horizon. Borehole drilling will 
cease, a monitoring well will be designed, and the design will be submitted to NMED for approval. After 
the design has been approved, the well will be installed. A borehole will be drilled adjacent to the well and 
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the saturated zone isolated with a double wall casing advancement drilling method to isolate the known 
saturated zone. The additional borehole will then be completed to the planned depth and the process 
repeated. 

If perched groundwater monitoring wells are installed, a regular monitoring program will be implemented 
for data collection and analysis (see section 6.0). 

5.6 Borehole Abandonment 

All boreholes will be abandoned by pressure grouting, using tremie pipe in accordance with the 
procedures outlined in SOP-5.03. The procedure takes into account any subsurface characteristics (such 
as perched zones) that would require isolation if the decision to abandon versus well installation had been 
made. The placement of backfill materials (such as bentonite and cement), the volume (calculated and 
actual), intervals of placement, and additives used to enhance backfilling will be documented. 

5.7 Equipment Decontamination 

After the investigation activities, equipment will be decontaminated. Residual material adhering to 
equipment will be removed using dry decontamination methods, including the use of wire brushes and 
scrapers followed with a spray detergent and wiping with clean paper towels (SOP-1.08). High 
concentrations of organic chemicals are not present in the areas to be sampled, so the use of methanol 
as a rinse is not necessary. Nitric acid rinses will only be implemented if stainless steel or disposable 
sampling supplies are not used. Field QA/QC suites will include the collection of rinsate samples, which 
will document the effectiveness of the decontamination process. 

Prior to demobilization, all sampling equipment will be screened and radiological swipes counted to 
confirm that the equipment can be removed from the site. If equipment cannot be free-released after dry 
decontamination, a high-pressure sprayer along with long-handled brushes and rods will be used to more 
effectively remove contaminated material from equipment. Pressure washing of equipment will be 
performed on a temporary wash pad with a high-density polyethylene liner. Cleaning solutions and wash 
water will be collected and contained for proper disposal as discussed in Appendix B. Decontamination 
solutions will be sampled to determine final disposition. Air filters on equipment operating in the exclusion 
zone will be considered contaminated and will be removed and replaced before equipment leaves the 
site. Equipment ready for demobilization will be surveyed by a Health, Safety, and Radiation (HSR-1) 
Radiation Control Technician before being released from the site, if necessary. 

6.0 MONITORING AND SAMPLING PROGRAM  

Currently, no monitoring is being conducted at TA-10 after the implementation of this work plan. However, 
intermediate groundwater-monitoring wells will be installed if the presence of shallow perched water is 
indicated. If any monitoring wells are necessary, a monitoring plan will be developed and submitted for 
review and approval from NMED. The monitoring plan will detail the parameters to be monitored, 
monitoring frequency, and procedures to be followed. 

7.0 SCHEDULE 

After the approval of this work plan by NMED, readiness review and site preparation activities can begin. 
Preparation activities and implementation of the fieldwork is anticipated to require 4 to 6 months through 
demobilization from the site. Sample submittals to the SMO should be completed by this time. Receipt of 
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analytical data are anticipated within 30 days of demobilization. After receiving data, a preliminary review 
of the investigation results will be carried out by Laboratory and NMED personnel. An investigation report 
will be written and is currently due to NMED by January 31, 2008. 
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Figure 2.1-1. Locations of Bayo Canyon and TA-10 with respect to Laboratory TAs and 
surrounding landholdings 
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Figure 2.1-2. TA-10 firing sites with associated SWMUs 
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Figure 2.1-3. SWMU 10-004(a) and associated structures 
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Figure 2.1-5.   Locations of all SWMUs and AOCs at TA-10
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Figure 2.5-1.   1994 RFI surface samples collected for SWMU 10-001(a–d)
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Figure 2.5-2. 1994 borehole locations at SWMU 10-005 
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Figure 2.5-3. 1994 RFI borehole locations, Central Area 
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 Figure 2.5-4. 1994 RFI sampling locations at AOC 10-008 



Bayo Canyon Aggregate Area Investigation Work Plan 

July 2005 42 ER2005-0300 

 

69
00

69
00

71
00

71
00

68
00

68
00

68
00

68
00

69
00

69
00

70
00

70
00

68
00

68
00

68
00

68
00

69
00

69
00

69
00

69
00

70
00

70
00

70
00

70
00

69
00

69
00

68
00

68
00

69
00

69
00

68
00

68
00

69
00

69
00

69
00

69
00

68
00

68
00

71
00

71
00

70
00

70
00

69
00

69
00

68
00

68
00

68
00

68
00

69
00

69
00

68
00

68
00

67
00

67
00

71
00

71
00

68
00

68
00

69
00

69
00

70
00

70
00 71

00
71

00

68
00

68
00 68006800

67006700

67
00

67
00

68
00

68
00

68
00

68
0070

00
70

00

69
00

69
00

71
00

71
00

69
00

69
00

68
00

68
00

67
00

67
00

70
00

70
00

70
00

70
00

67
00

67
00

67
00

67
00

66
00

66
00

70
00

70
00

68
00

68
00

68
00

68
00

70
00

70
00

67
00

67
00

66006600

69
00

69
00

69
00

69
00

69
00

71
00

68
00

68
00

69
00

70
00

68
00

68
00

69
00

69
00

70
00

70
00

69
00

68
00

69
00

68
00

69
00

69
00

68
00

71
00

70
00

69
00

68
00

68
00

69
00

68
00

67
00

71
00

68
00

69
00

70
00 71

00

68
00 6800

6700

67
00

68
00

68
0070

00

69
00

71
00

69
00

68
00

67
00

70
00

70
00

67
00

67
00

66
00

66
00

66
00

66
00

70
00

68
00

68
00

67
00

67
00

67
00

67
00

67
00

67
00

70
00

67
00

6600

69
00

69
00

K
W

A
G

E 
  M

E
S

A

O
T

O
W

I  
 M

E
S

A

B
A

Y
O

C
A

N
Y

O
N

P
U

E
B

L
O

C
A

N
Y

O
N

T
A

-1
0

F
ig

u
re

 2
.5

-5
. 
  
L

o
c
a
ti

o
n

s
 o

f 
c
o

n
fi

rm
a
ti

o
n

 s
a
m

p
le

s
 a

t 
A

O
C

 C
-1

0
-0

0
1

T
ra

il

17
76

92
0

17
76

92
0

17
77

92
0

17
77

92
0

17
78

92
0

17
78

92
0

17
79

92
0

17
79

92
0

17
80

92
0

17
80

92
0

17
81

92
0

17
81

92
0

17
76

92
0

17
77

92
0

17
78

92
0

17
79

92
0

17
80

92
0

17
81

92
0

Se
wa

ge
tre

at
m

en
t

pl
an

t

LOS ALAMOS COUNTY SANTA FE COUNTY

S
ee

 In
se

t A

B
A

R
R

A
N

C
A

S

C
A

N
Y

O
N

S
it

e
 1

C
-1

0
-0

0
1

S
it

e
 2

1635920 1635920

1636920 1636920

1637920 1637920

1638920 1638920

1639920 1639920

1640920 1640920

1641920 1641920

1642920 1642920

1635920

1636920

1637920

1638920

1639920

1640920

1641920

1642920

IN
S

E
T

 B
O

u
te

r

e
x

c
a

v
a

ti
o

n

In
n

e
r

e
x

c
a

v
a

ti
o

n

10
-0

17

10
-0

18

10
-0

19

IN
S

E
T

 A

S
it

e
 1

10
-0

20
S

it
e

 2

67
60

(SWMU C-10-009)

Fe
nc

e

67
50

67
70

67
80

67
90

S
ee

 In
se

t B
N

Ba
se

 m
ap

 so
ur

ce
:  

FI
M

AD
 3

/2
1/

95
, 1

03
23

9;
Cr

ea
te

d 
by

 A
. K

ro
n 

8/
31

/9
5 

fo
r C

-1
0-

00
1 

VC
A;

M
od

ifie
d 

by
 A

. K
ro

n 
4/

15
/0

5 
fo

r T
A-

10
 H

IR

0
20

0
40

0
60

0
80

0
10

00
 ft

 

Figure 2.5-5. Locations of confirmation samples at AOC C-10-001 
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Figure 3.2-1. Location of stream gaging station east of TA-10 
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Figure 4.2-1. 1994 borehole locations at SWMU 10-005 and proposed borehole locations 
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Figure 4.2-2. 1994 RFI boreholes and proposed boreholes in the Central Area 
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Figure 4.2-3. 1995 VCA confirmation sampling locations and proposed shallow sampling and 
borehole locations at AOCs C-10-001 and 10-009 
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 Figure 4.2-4. 1994 RFI shallow sampling locations and proposed sampling locations for surface and shallow subsurface site-wide nature and extent 
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Table 4.0-1 
Crosswalk between Consent Order and Investigation Work Plan 

Consent Order LANL Proposed Alternative Scope 
Consent Order 

Requirements Met? 
IV.C.5.c.ii Technical Area 10 Survey of Disposal Units 
The Respondents shall conduct a survey of the disposal units at TA-10. The 
Respondents shall determine the dimensions and total depth of each disposal 
shaft, pit, and other unit into which contaminants were disposed, and the 
base profile, topography, low elevation point, and down-slope end of the base 
of each disposal shaft, pit, and other unit into which waste was disposed. 

 
1. The dimensions and base elevations of each pit, shaft, and other unit shall 
be determined using as-built construction drawings and boring logs.  

2. If unavailable, ground penetrating radar, magnetic surveys, or other 
methods shall be used.  

3. The methods used to evaluate the disposal units shall be approved by the 
Department prior to implementation.  
4. The survey shall be completed prior to implementation of the drilling 
explorations under Section IV.C.5.c.iii. 

 

(Numbering added to facilitate discussion) 

 
 
 
 
 
 

 
1. The engineering drawings are listed in HIR Appendix C 
(LANL 2005, in progress). 

2. None. (See section 4.1).  
 

3. None. Work will be performed in accordance with the 
approved investigation work plan. 
4. None. The survey will be completed prior to 
implementation of drilling. 

 
 
 
 
 
 
 
Yes 
 
Yes 
 
Yes 
 
Yes 

IV.C.5.c.iii Technical Area 10 Drilling Explorations 
The Respondents shall submit to the Department for the review and approval 
a work plan at TA-10. The work shall be conducted in accordance with 
Section IX.B. The work plan shall meet the following requirements: 

 
1. The type and concentrations of contaminants present at, and off-site from, 
each SWMU and/or AOC. 

2. The presence of subsurface moisture and the extent of any zones of 
saturation in the canyon alluvium or bedrock above the regional aquifer. 
3. Prior to the implementation of drilling explorations, the respondents shall 
determine the locations, dimensions, remaining structures, and the total 
depths of facility related features at each SWMU and AOC, and the types of 
contaminants released from each SWMU and AOC. 

 
 
 
 

 
1. None. Historical data are presented in the HIR (LANL 
2005, in progress). 

2. None. Moisture will be noted during borehole logging 
 
3. None. Locations and dimensions of structures and types 
of contaminants are described in the engineering drawings 
listed in the HIR (LANL 2005, in progress). Geophysical 
investigations will be performed as noted in number 2 
above. 

 
 
 
 
 
Yes 
 
Yes 
 
Yes 
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Table 4.0-1 (continued) 

Consent Order LANL Proposed Alternative Scope 
Consent Order 

Requirements Met? 
The characterization shall be completed utilizing data acquired from samples, 
drill cuttings, cores, and downhole geophysical data. The subsurface 
conditions shall be characterized by evaluating samples of soil, rock, 
sediments, and groundwater for field screening and laboratory chemical 
analysis. The following are requirements for completing subsurface 
explorations: 
1.The exact location of former SWMU 10-002(b) shall be identified and a 
minimum of ten borings shall be advanced to depths of 25 ft bgs in the vicinity 
of the former disposal pit. 
 
 

2. Ten borings shall be advanced to depths of 30 ft bgs in the vicinity of the 
leach field. 
 
 
 

3. The presence or absence of drain lines at former SWMU 10-004(b) shall 
be determined. If present, the drain lines shall be removed, and samples shall 
be collected from the excavation at 20-ft intervals for field screening and 
laboratory analyses. If the drain line is not excavated, borings shall be 
advanced to depths at 25-ft intervals along the entire length of the drain line 
to depths of five ft below the base of the drain line trench.  

4. The drilling activities shall be conducted in accordance with Section X of 
this Consent Order. 

5. The boring locations shall be approved by the Department prior to the start 
of drilling activities. The borings shall be advanced using hollow-stem auger 
drilling methods, where practicable, or other drilling methods approved by the 
Department. 

6. Two borings shall be advanced to first water to evaluate for fractures in 
rock beneath the alluvium and the presence of perched groundwater at depth 
beneath the site. 

Discussions of former structures and past releases are 
presented in the HIR. 
 
 
 
 
1. None. Four boreholes were drilled within the footprint of 
SWMU 10-002(b) during the 1994 RFI. After the completion 
of geophysical surveys, additional boreholes will be drilled 
and sampled for a total of 10 boreholes at 
SWMU 10-002(b). 

2. None. Array 4 targets the vicinity of the leach field; ten 
borings were advanced at Array 4 to a minimum depth of 
50 ft bgs. Based on the findings of the geophysical surveys, 
additional boreholes will be drilled and sampled to comply 
with the required ten boreholes. 

3. None. Site will be checked with geophysical surveys to 
determine if the drain line remains in place. LANL will 
collect samples in accordance with the results of the 
surveys and as required. 
 
 

4. None. 
 

5. None. 
 
 
 

6. No borehole is planned to a depth of first water since no 
shallow or intermediate water has been encountered at 
TA-10. Regional well R-24 will be drilled as soon as July 
2005 to the east of the TA-10 site. Based on the findings at 
R-24, additional borings and wells will be planned if 
intermediate water is discovered. 

 
 
 
 
 
 
Yes 
 
 
 
 
Yes 
 
 
 
 
Yes 
 
 
 
 
 
Yes 
 
Yes 
 
 
 
No  
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Table 4.0-1 (continued) 

Consent Order LANL Proposed Alternative Scope 
Consent Order 

Requirements Met? 
IV. C.5.c.iv Technical Area 10 Soil and Rock Sampling  
The Respondents shall, at a minimum, conduct soil and rock sampling during 
subsurface explorations activities at TA-10 in accordance with the following 
requirements: 
1. Soil samples shall be collected from each boring at five-ft intervals and 
from the native material directly below the base of each SWMU or AOC 
structure or excavation. A sample also shall be obtained at the maximum 
depth of each boring. 
2. Samples shall be collected and screened in accordance with the methods 
described in Section IX.B of this Consent Order. 
 
 
3. Two cores, or the number specified in the Department approved work plan, 
shall be obtained from selected borings, at depths approved by the 
Department, for permeability testing in accordance with Section IX. B of this 
Consent Order. 
4. Two samples, or the number specified in the Department-approved work 
plan shall be selected from each boring for submittal to a laboratory for 
analysis of VOCs, SVOCs, explosive compounds, perchlorate, TAL metals, 
and cyanide.  
5. The sample displaying the greatest field-screening evidence of VOC 
concentrations shall be selected for submittal to the analytical laboratory for 
chemical analysis. 

6. If field-screening evidence of contamination is not observed in a boring, the 
sample obtained from the native material located directly below the limits of 
the original construction excavation shall be submitted for the chemical 
analyses. 

7. The sample obtained from the maximum depth of each boring also shall be 
submitted to an analytical laboratory for the analyses.  
8. All borings not completed as monitoring wells shall be properly plugged 
and abandoned in accordance with Section X.D of this Consent Order. The 
Respondents shall provide a status report describing the details of borehole 
abandonment to the Department as an appendix to the investigation report. 

 
See investigation work plan section 5.2 
 
 
1. None.  
 
 
 
2. Field-screening methods conform to the requirements of 
section IX.B with the exception of XRF screening. XRF 
screening does not provide adequate detection limits to be 
useful in guiding sample collection at TA-10. 
3. None. 
 
 
 
4. None. 
 
 
 
5. None. 
 
 

6. None  
 
 
 

7. None  
 
8. None. See investigation work plan section 5.6  
 
 
 

 
 
 
 
Yes 
 
 
 
No 
 
 
 
Yes 
 
 
 
Yes 
 
 
 
Yes 
 
 
Yes 
 
 
 
Yes 
 
Yes 
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Table 4.0-1 (continued) 

Consent Order LANL Proposed Alternative Scope 
Consent Order 

Requirements Met? 
 
9. Evaluate the need for removal of the landfill material at SWMU 10-007 for 
disposal at an approved landfill. Collect samples from the limits of the 
excavation at locations specified by the Department. 

 
9. Remedial alternatives are evaluated in section 4. 
Boreholes are proposed beyond the inferred limits of 
SWMU 10-007. 

 
Yes 
 
 

IV. C.5.c.v Technical Area 10 Groundwater Well Installation 
The Respondents shall submit to the Department for review and approval a 
work plan for groundwater well installation at TA-10. The work shall be 
conducted in accordance with Section IX.B. Implementation of the approved 
work plan shall meet the following requirements, subject to the procedures of 
Section III.M of this Consent Order: 

 
1. Two borings shall be advanced to depths intersecting the first significant 
presence of intermediate zone perched groundwater downgradient of the 
former liquid waste treatment facility at locations approved by the 
Department. The respondents shall construct monitoring wells in the borings 
in accordance with section X of the Consent Order if groundwater is observed 
in zones above the regional aquifer. 

2. One well shall be installed intersecting the regional aquifer at a location 
approved by the Department. 
 
 
 

3. Core and groundwater samples shall be collected from the boring prior to 
well construction. The core samples shall be collected to evaluate hydraulic 
parameters, Kd, and for potential contaminants. 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
1. Water zones above the regional aquifer are not 
anticipated at TA-10 and no boreholes deeper than 55 ft 
are proposed. If intermediate saturated horizons are 
encountered during drilling of R-24, just downgradient from 
TA-10, additional boreholes targeting these horizons 
beneath TA-10 will be proposed. 

2. Regional groundwater monitoring well R-24 is located 
immediately down canyon from TA-10 and will provide the 
required data. R-24 is being installed as part of the interim 
site-wide groundwater monitoring program, independently 
of the investigation prescribed by this work plan.  

3. None. Groundwater monitoring will be performed in 
accordance with the interim site-wide groundwater 
monitoring plan required by Section IV.A.3 of the Consent 
Order. 

 

 

 

 

 

 

 
 
 
 
 
 
 
No 
 
 
 
 
 
Yes 
 
 
 
 
Yes 
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Table 4.0-1 (continued) 

Consent Order LANL Proposed Alternative Scope 
Consent Order 

Requirements Met? 
IV. C.5.c.vi Technical Area 10 Groundwater Monitoring 
The respondents shall monitor and sample all wells specified below 
containing alluvial, intermediate, and regional groundwater in accordance 
with the Interim Plan approved by the Department under Section IV.A.3.b that 
meets the requirements listed below, subject to the procedures in Section 
III.M of this Consent Order. Such monitoring and sampling shall also be 
conducted in accordance with Section IX of this Consent Order. After 
completing the installation of all additional monitoring wells in the Los Alamos 
Canyon watershed as described in Section IV.B and subject to the 
procedures in Section III.M of this Consent Order, the Respondents shall 
submit to the Department for review and written approval a watershed-
specific long-term groundwater monitoring plan for Los Alamos Canyon. 
Upon Department approval of the long-term monitoring plan for Los Alamos 
Canyon watershed, the requirements of the long-term monitoring plan shall 
apply and shall supersede the requirements of the Los Alamos Canyon 
watershed section of the Interim Plan.  
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Table 4.2-1 
Sampling Activities 

Consolidated Unit / 
SWMU / AOC 

Figure 
Number 

Number of 
Sampling Locations Number of Samples* 

Screening 
Frequency Sample Media Issue Addressed 

Consolidated Unit 
10-001(a)-99 

4.2-1 2 boreholes Minimum 4 samples + 1 
QA/QC suite 

Every 5 ft Qal, Qbo, Qbof, 
Qbog 

Inorganic chemical and strontium-90 
detections in borehole sampling locations 
See section 2.6.1; data requirements 4 and 
5 

Consolidated Unit 
10-002(a)-99 
Central Area 

4.2-2 6 boreholes Minimum 12 samples + 1 
QA/QC suite 

Every 5 ft Qal, Qbo, Qbof, 
Qbog 

Inorganic chemical and organic chemical 
detections in borehole sampling locations  

See section 2.6.2.1; data requirements 1–8

Consolidated Unit 
10-002(a)-99  
Excluding Central 
Area 

4.2-2 16 boreholes Minimum 32 samples + 3 
QA/QC suite 

Every 5 ft Qal, Qbo, Qbof, 
Qbog 

Determine lateral extent of inorganic, 
organic and strontium-90 detections 
outside the Central Area 
See section 2.6.2.2; data requirements 1–
14 

SWMU 10-004(a) 4.2-2 5 boreholes Minimum 10 samples + 1 
QA/QC 

Every 5 ft Qal, Qbo, Qbof, 
Qbog 

Determine lateral extent of inorganic and 
organic detections 

See section 2.6.3; data requirements 1–7 

AOC C-10-009 4.2-3 5 boreholes Minimum 10 samples + 1 
QA/QC 

Every 5 ft Qal, Qbo, Qbof, 
Qbog 

No characterization data exists 

See section 2.6.5 

Consolidated Unit 
10-001(a)-99 

4.2-4 22 shallow sampling 
locations 

44 samples + 4 QA/QC 
suite 

Each 
sample 

ALLH,  

SED 

Inorganic, organic and strontium-90 
detections in surface sampling locations  
See section 2.6.1; data requirements 1–5 
and 8. 

AOC C-10-001 4.2-3 3 shallow sampling 
locations 

6 samples + 1 QA/QC 
suite 

Each 
sample 

ALLH RCRA samples not previously collected 

See section 2.6.4 
* From each borehole, a minimum of two samples will be collected for fixed laboratory analysis, one from the highest field VOC field-screening result, and one from the maximum depth 
of the borehole (minimum depth of 30 ft bgs). In the absence of elevated field-screening results a sample will be collected from the first native material below the target structure. 
Shallow samples will collected at 0.0 to 0.5 ft bgs and 1.5 to 2.0 ft bgs and will continue to depths greater than 2 ft bgs if indicated by field screening or previous sampling.  
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Table 4.3-1 
Corrective Action Requirements 

Citation Action Basic Requirements 
DOE 5400.5 II (5) (a) Release of property having 

residual radioactive material 
Release of real property shall be in accordance with the guidelines and requirements for residual 
radioactive material presented in Chapter IV. These guidelines and requirements apply to both DOE-
owned facilities and to private properties that are being prepared by DOE for release. 

DOE 5400.5 IV (2) (e) Implement ALARA The monitoring, cleanup, and control of residual radioactive material are subject to the ALARA policy of 
this DOE Order. Applications of ALARA policy shall be documented and filed as a permanent record.  

DOE 5400.5 II (2) (b) Evaluations under the As 
Low As Reasonably 
Achievable (ALARA) 
Process 

“Therefore, except for meeting requirements of the National Environmental Policy Act, qualitative 
analyses are acceptable, in most instances, for ALARA judgments, especially where potential doses 
are well below the dose limit.” 

DOE 5400.5 IV (3) Limit radiation exposures to 
public 

The basic public dose limits for exposure to residual radioactive material, in addition to natural 
occurring “background” exposures, are 100 mrem (1 mSv) effective dose equivalent in a year. 

DOE Albuquerque memo 
dated June 13, 2000 
(DOE 2000, 67153) 

Limit radiation exposures to 
public 

Limit dose to 15 mrem per year over background. 

DOE 5400.5 IV (4) (a) Residual concentrations of 
other radionuclides 

Guidelines for residual concentrations of radionuclides other than radium and thorium shall be derived 
from the basic dose limits by means of an environmental pathway analysis using specific property data 
where available. Residual concentrations of radioactive material in soil are defined as those in excess 
of background concentrations averaged over an area of 100 m2. 

DOE 5400.5 IV (4) (a) 
(1) 

Elevated local 
concentrations 

If the average concentration in any surface or below-surface area less than or equal to 25 m2, exceeds 
the limit or guideline by a factor of (100/A) 0.5, (where A is the area [in square meters] of the region in 
which concentrations are elevated), limits for “hot spots” shall also be developed and applied. 

Reasonable efforts shall be made to remove any source of radionuclide that exceeds 30 times the 
appropriate limit for soil, irrespective of the average concentration in the soil. 

NESHAPS 40 CFR 
§61.92, 61.93 Subpart H 

Limit doses because of 
emissions of radionuclides 
to the air 

Emissions of radionuclides to the ambient air from DOE facilities shall not exceed those amounts that 
would cause any member of the public to receive in any year an effective dose equivalent of 10 
mrem/yr (0.1 mSv/yr). 

Consent Order Protection of human health 
and the environment 

Nonradionuclides only 

 Corrective measures will be required if NMED determines that there has been a release of 
contaminants into the environment at a SWMU or AOC and that corrective action is necessary to 
protect human health or the environment from such a release. 

DOE 5400.5 IV (7) Supplemental limits and 
exceptions 

If special specific property circumstances indicate that the guidelines or authorized limits established 
for a given property are not appropriate for any portion of that property, then DOE-Field Office Manager 
may request, through the Program Office, that supplemental limits or an exception be applied. 
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Table 5.0-1 
Summary of ENV-ERS Investigation Methods 

Title Summary 
General Instructions for 
Field Investigations 

Provides an overview of instructions regarding activities to be performed before, during, and after field investigations completed by the 
Los Alamos National Laboratory’s Environmental Stewardship Division-Environmental Remediation and Surveillance (ENV-ERS) 
Program. It is assumed that field investigations involve standard sampling equipment, personal protective equipment, waste-
management, and site-control equipment/materials. Procedure covers premobilization activities, mobilization to the site, 
documentation and sample collection activities, sample media evaluation, surveying, and completing lessons learned. 

Sample Containers and 
Preservation 

Describes the specific requirements/process for sample containers, preservation techniques, and holding times as specified by field 
regulations and guidance documents. The use of specific types of sample container, and preservation techniques is mandatory for 
hazardous site investigations because the integrity of any sample is diminished over time. Physical factors (such as light, pressure, 
temperature); chemical factors (such as changes in pH, volatilization); and biological factors may alter the original quality of the 
sample. Because the various target parameters are uniquely altered at varying rates, distinct sample containers, preservation 
techniques, and holding times have been established to maintain sample integrity for a reasonable and acceptable period of time. 
Procedure covers documenting SOP deviations, using proper sample containers and preservatives, performing data entry, 
implementing containment procedures, preserving samples, implementing holding times, completing documentation, implementing 
postoperation activities, and performing lessons learned. 

Handling, Packaging and 
Transporting Field 
Samples 

Directs field team members in the preparation of environmental and waste characterization samples for transportation to the Sample 
Management Office or an approved radiation screening laboratory. In general, samples taken for the Remediation Services Project 
are expected to have a low concentration of potential contaminants, although higher concentrations will be present in some cases. 
These low-concentration samples that do not satisfy the DOT hazard-class definitions are classified as environmental samples and 
are not subject to DOT regulations. Historical data, knowledge of processes, and field-screening results will assist the team members 
in making decisions as to whether a sample can be designated as “environmental” or needs to be treated as a DOT-regulated 
material. Procedure covers transportation of environmental and DOT-regulated samples. 

Sample Control and 
Field Documentation 

Describes the process for documenting samples collected for the ENV-ERS Program using sample control and field documentation, 
specifically, container labels, sample collection logs, chain-of-custody/request for analysis forms, and daily activity log forms or field 
notebooks. Procedure covers performing request notification, generating sample control and field documentation, completing sample 
collection logs, using field chain-of-custody forms, delivering samples to the sample management office, delivering samples to 
another analytical laboratory, using custody seals, collecting the samples, completing sample control and field documentation, 
completing field investigation summaries, and performing field closeouts. 

Field Quality Control 
Samples 

Describes the requirements for the collection of field quality control (QC) samples to ensure the reliability and validity of field and 
laboratory data. Field QC samples shall be collected as described in this procedure and taken to the Los Alamos National Laboratory 
sample management office with the regular field samples for subsequent chemical and physical testing. Procedure covers 
preoperation activities, collecting and preparing each type of QC sample, including equipment rinsate blank, field duplicate, and trip 
blank. 
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Table 5.0-1 (continued) 

Title Summary 
Management of 
Environmental 
Restoration Project 
Wastes 

Describes the process for managing waste generated during corrective action activities. This procedure outlines the preparation, 
approval, and retention of all required documents associated with waste generation. Procedure covers waste identification and 
characterization, waste minimization/recycling, waste generation/storage, segregation, waste treatment, authorized release limits, 
packaging/transportation, disposal options, and specific ENV-ERS Program policies, including area of contamination policy, 
environmental media, and contained in policy. 

Field Decontamination of 
Drilling and Sampling 
Equipment 

Describes the process for the general field decontamination of drilling and sampling equipment. It is intended to help ensure the 
integrity of soil, sediment, rock, water, and other samples collected from potentially contaminated sites and to minimize the potential 
for cross contamination between sampling locations. Implementation of this procedure will help protect site and community personnel, 
requiring that equipment not be removed from a controlled area without proper decontamination. Procedure covers set up of dry and 
wet decontamination areas, drilling/excavation equipment decontamination, and sampling equipment decontamination. 

Field Site Closeout 
Checklist 

Describes the process for documenting completion of fieldwork at individual ENV-ERS sites This checklist is designed to ensure that 
upon demobilization from an ENV-ERS field site all necessary field compliance activities, equipment accountability, and 
documentation is complete. 

The procedure is applicable to all subcontractor and University of California project personnel who participate if field activities. Field 
activities included in this procedure are site investigation, remediation, and interim action projects. Field activities that do not generate 
waste, collect samples, or fulfill regulatory requirements (e.g., BMP inspection) are exempt from this procedure. Periodic activities 
(such as BMP inspection) can postpone site closeout activities until the end of the period of performance or annually whichever is 
shorter. 

Coordinating and 
Evaluating Geodetic 
Surveys 

Describes the methodology for coordinating and evaluating geodetic surveys and establishing quality assurance (QA) and control for 
geodetic survey data. Procedure covers evaluating geodetic survey requirements, preparing to perform a geodetic survey, performing 
geodetic survey field activities, preparing geodetic survey data for QA review, performing QA review of geodetic survey data, and 
submitting geodetic survey data. 

Drilling Methods and Drill 
Site Management 

Describes the drilling methods and drilling-package implementation to meet subsurface sampling requirements. Various drilling 
methods have been developed to achieve successful subsurface contact for retrieving suitable formation, gas, and water samples. 
These include, but are not limited to, solid-stem augering, hollow-stem augering, direct rotary drilling, reverse rotary drilling, cable-tool 
drilling, and hand augering. 

Contract Geophysical 
Logging 

States the responsibilities and describes the general process for obtaining borehole logging data of acceptable quality regardless of 
logging system or logging contractor, to meet site-characterization and/or subsurface-sampling requirements of the investigation. 
Borehole-logging techniques are used in situ to determine physical, chemical, geological, and hydrological conditions in an open 
borehole. Procedure covers precontract considerations, preoperation activities, borehole geophysical logging activities, and 
postoperation activities. Primary concerns during logging activities are monitoring the logging equipment as it emerges from the 
borehole or before it leaves the work site for contamination, verifying field calibration both immediately before and immediately after a 
logging run or runs with a given logging tool, and ensuring that the logging equipment is decontaminated between sampling events. 
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Table 5.0-1 (continued) 

Title Summary 
Monitoring Well and RFI 
Borehole Abandonment 

Describes the process for monitoring well and RFI borehole abandonment. Procedures described in this SOP are consistent with 
acceptable practice for monitoring well and borehole abandonment under RFI guidance. Procedure covers monitoring well and RFI 
borehole abandonment, placement of the appropriate sealing and fill material, options for destroying monitoring wells and RFI 
boreholes in urban areas and near active technical areas, and reporting requirements.  

Operation of LANL 
Owned Borehole 
Logging Trailer 

Describes the process for operation and maintenance of the borehole video/geophysics logging trailer. Procedure covers running the 
borehole video camera system, running the borehole caliper tool, running the borehole conductivity/resistivity (induction) tool, running 
the gamma tool, and running the borehole spontaneous potential/single point resistance tool. 

Purging and Sampling 
Methods for Single 
Completion Wells 

Describes methods used for evacuating stagnant water from a well bore in sufficient quantities so that the water samples that are 
collected afterwards are representative of the formation interval open to the well bore. Groundwater that is stagnant in the well bore is 
subject to chemical reactions that may significantly alter the composition of the formation water. Prior to collecting a representative 
ground water sample for laboratory analysis, ground water must be purged. Procedure covers preliminary activities, preoperation field 
activities, well purging operations, water sampling operations, and postoperation activities.  

Sampling for Volatile 
Organic Compounds in 
Groundwater 

States the responsibilities and describes the process for sampling for volatile organic compounds in groundwater. This SOP also 
describes the selection of equipment and materials used in the sampling process. The objectives are to collect valid samples for 
volatile organic analysis and to subject samples to the least amount of turbulence and subsequent possible aeration. Procedure 
covers conducting preoperation activities, sampling, preparing documentation, and conducting postoperation activities. 

Spade and Scoop 
Method for the Collection 
of Soil Samples 

Describes the process for spade-and-scoop collection of shallow (i.e., typically 0 to 12 inches) soil samples. The “spade-and-scoop” 
method involves digging a hole to the desired depth, as prescribed in the sampling and analysis plan, and collecting a discrete grab or 
portion of a composite sample. Procedure covers presampling activities, sampling activities, and post sampling activities. 

Hand Auger and Thin-
Wall Tube Sampler 

States the responsibilities and describes the process for collecting  
surface and subsurface (up to about 15 ft.) soil samples with a hand auger and thin-wall tube sampler. This procedure describes the 
selection and use of sampling methods and equipment at sites that may include contamination with hazardous or radioactive 
materials. Procedure covers presampling activities, sampling activities, collecting field duplicates, and post sampling activities. 

Sample Collection from 
Split-Spoon Samplers 
and Shelby-Tube 

Samplers 

States the responsibilities and describes the process for collecting soil and sediment samples using either split-spoon samplers or 
Shelby-tube samplers. A split-spoon sampler is used to take subsurface soil or sediment samples by forcefully driving the sampler 
into the soil or sediment at the bottom of a borehole. The Shelby tube is a similar type of sampling apparatus. The split spoon is a 
multi-piece sampler; the Shelby tube is a single-piece metal tube of thinner gauge. Procedure covers presampling activities, sampling 
activities, and post sampling activities. 

Core-Barrel Sampling for 
Subsurface Earth 
Materials 

Describes the process for collecting core-barrel samples of subsurface earth materials. This procedure is limited to sampling of 
subsurface sediments for radionuclides (including tritium), metals, polychlorinated biphenyls, total petroleum hydrocarbons, and 
volatile and semivolatile organic compounds. The field team may sample for other constituents under this SOP (or modifications 
thereof) at the discretion of the field team leader and project leader. Procedure covers presampling activities, sampling activities, and 
post sampling activities. 
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Table 5.0-1 (continued) 

Title Summary 
Sampling of 
Subatmospheric Air 

Describes the process of sampling subatmospheric air from vapor ports in monitoring wells and boreholes. Procedure covers 
presampling activities, sampling to detect and quantify gaseous organic concentration in air, SUMMA sampling (a passive collection 
and containment system of laboratory-quality air samples), adsorbent column sampling, sampling through the packer system (a 
sampling system that uses inflatable bladders to seal off a desired interval in an open borehole, or at the end of drill casing, to obtain 
a sample from a discrete section), and post sampling activities. 

Headspace Vapor 
Screening with a 
Photoionization 
Detector 

Describes the process for screening headspace vapor for volatile organic compounds in soil samples with a photoionization detector. 
The PID is a portable, nonspecific, vapor/gas detector employing the principle of photoionization to detect and measure real-time 
concentrations of a variety of chemical compounds, both organic and inorganic, in air. Procedure covers performing field calibration, 
operating, and post operating activities. 

Subsurface Moisture 
Measurements Using a 
Neutron Probe 

Describes the process of collecting subsurface moisture measurements using a neutron probe for the ENV-ERS Program. A neutron 
probe is used to measure the subsurface moisture, utilizing a probe containing a source of high-energy neutrons and a slow neutron 
detector. Procedure covers performing a daily field standard count, preparing instrument for field measurements, taking a field 
measurement, and documenting the results of the field measurement. 

Field Sampling of Core 
and Cuttings for 
Geological Analysis 

Describes the process for subsampling core or cuttings in the field for geological analysis on the ENV-ERS Program. Specifically, this 
procedure covers the activity and associated documentation for collection and transport of core or cuttings subsamples from a drill 
site directly to EES-1 sample preparation or analysis sites at LANL. The examination or subsampling of materials at the sample 
management facility is not covered under this procedure; for such activities the appropriate governing SOP should be employed. 

Field Logging, Handling, 
and Documentation of 
Borehole Materials 

Prescribes the specific borehole material management methods to be followed, and documentation to be prepared, during handling 
and field logging of selected borehole materials identified in the site guidance documents and waste characterization strategy form. 
This procedure is limited to the activities necessary to take custody of core and cuttings from drill rig personnel, conduct field 
screening, remove time sensitive analytical samples and subsamples for preliminary characterization, complete photo documentation 
when necessary, perform field structural and lithologic description, and mark, package, and temporarily store the borehole materials 
at a drill site borehole material storage trailer. This procedure describes the handling of the subset of borehole materials to be curated 
from the time they are withdrawn from the borehole to the time they are ready to be transported to the Remediation Services Project’s 
FSF for curating and archiving. For the purposes of this SOP, borehole material may also refer to other solid materials, such as drive 
samples or augured materials. Procedure covers borehole material staging, temporary packaging of time sensitive analytical samples, 
measurement and determination of material loss, marking core (depth notation and stripes), core photography, core logging, removal 
of analytical samples (core), and core box loading and storing. 
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A-1.0 ACRONYMS 

AEC Atomic Energy Commission 

ALARA as-low-as-reasonably-achievable 

AOC area of concern 

bgs below ground surface 

BMP best management practice 

BV background value 

COPC chemical of potential concern 

CU consolidated unit 

D&D decontamination and decommissioning 

DOE U.S. Department of Energy 

ECR Environmental Characterization and Remediation 

EPA U.S. Environmental Protection Agency 

ENV Environmental Stewardship (a Los Alamos National Laboratory division) 

ERS Environmental Remediation and Surveillance (a Los Alamos National Laboratory program) 

FUSRAP Formerly Utilized Sites Remedial Action Program 

FV fallout value 

GPR ground-penetrating radar 

GPS global positioning system 

HE high explosives 

HIR historical investigation report 

HMX high-melting explosive (1,3,5,7-teranitro-1,3,5,7-tetrazacyclo-octane) 

HSR Health, Safety, and Radiation (a Los Alamos National Laboratory division) 

HSR-1 Health Physics Operations Group (a Los Alamos National Laboratory group) 

IA interim action 

IDW investigation-derived waste 

IWP investigation work plan 

LANL Los Alamos National Laboratory 

LASL Los Alamos Scientific Laboratory 

LLW low-level waste 

MCAL mobile chemical analytical laboratory (chem van) 

MDA material disposal area 

MED Manhattan Engineer District 

MRAL  mobile radiological analytical laboratory (rad van) 
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NFA no further action 

NMED New Mexico Environment Department (NM Environmental Improvement Div. before 1991) 

NMHWA New Mexico Hazardous Waste Act 

PID photoionization detector  

PPE personal protective equipment 

QA quality assurance 

QC quality control 

RCRA Resource Conservation and Recovery Act 

RESRAD residual radioactivity 

RFI RCRA facility investigation 

RPF Records Processing Facility 

SAL screening action level 

SMO sample management office 

SWMU solid waste management unit 

SOP standard operating procedure 

SVOC semivolatile organic compound 

TA technical area 

TAL target analyte list 

TCLP toxicity characteristic leaching procedure 

UC University of California 

VA value analysis 

VCA voluntary corrective action 

VOC volatile organic compound 

WCSF waste characterization strategy form 

XRF x-ray defraction 

 

A-2.0 GLOSSARY 

administrative authority—For Los Alamos National Laboratory, one or more regulatory agencies, such 
as the New Mexico Environment Department, the U.S. Environmental Protection Agency, or the U.S. 
Department of Energy, as appropriate. 

alluvium—Soil deposited by a river or other running water. 

area of concern—(1) A release that may warrant investigation or remediation and is not a specific solid 
waste management unit (SWMU). (2) An area at Los Alamos National Laboratory[0] that may have 
had a release of a hazardous waste or a hazardous constituent but is not a SWMU. 
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background value (BV)—A statistically derived concentration (i.e., the upper tolerance limit [UTL]) of a 
chemical used to represent the background data set. If a UTL cannot be derived, either the detection 
limit or maximum reported value in the background data set is used. 

calibration—A process used to identify the relationship between the true analyte concentration or other 
variable and the response of a measurement instrument, chemical analysis method, or other 
measurement system. 

chemical of potential concern (COPC)—A detected chemical compound or element that has the 
potential to adversely affect human receptors as a result of its concentration, distribution, and 
toxicity.  

Curie—A unit of radioactivity defined as the quantity of any radioactive nuclide that has an activity of 
3.7 × 1010 disintegrations per second (dps). 

data validation—A systematic process that applies a defined set of performance-based criteria to a body 
of data and that may result in the qualification of the data. The data-validation process is performed 
independently of the analytical laboratory that generates the data set and occurs before conclusions 
are drawn from the data. The process may include a standardized data review (routine data 
validation) and/or a problem-specific data review (focused data validation). 

detection limit—The minimum concentration that can be determined by a single measurement of an 
instrument. A detection limit implies a specified statistical confidence that the analytical 
concentration is greater than zero. 

dose (dosage)—(1) The actual quantity of a chemical that is administered to an organism or to which it is 
exposed. (2) The amount of a substance that reaches a specific tissue (e.g., the liver). (3) The 
amount of a substance that is available for interaction with metabolic processes after it has crossed 
an organism’s outer boundary.  

ecological screening levels—Soil, sediment, or water concentrations that are used to screen for 
potential ecological effects. The concentrations are based on a chemical’s no-observed-adverse-
effect level for a receptor, below which no risk is indicated. 

Environmental Protection Agency (EPA). Federal agency responsible for enforcing environmental 
laws. While state regulatory agencies may be authorized to administer some of this responsibility, 
the EPA retains oversight authority to ensure protection of human health and the environment. 

exposure pathway—Any path from the sources of contaminants to humans and other species or settings 
through soil, water, or food. 

fallout radionuclides—Radionuclides that are present at globally elevated levels in the environment as a 
result of fallout from world-wide atomic weapons tests. The Los Alamos National Laboratory (the 
Laboratory) background data sets consist of environmental surveillance samples taken from 
marginal and regional locations for the following radionuclides associated with fallout: tritium, 
cesium-137, americium-241, plutonium-238, plutonium-239/240, and strontium-90. Samples were 
collected from regional and marginal locations in the Laboratory’s vicinity that were 
(1) representative of geological media found within Laboratory boundaries, and (2) were not 
impacted by Laboratory operations. 

field duplicate (replicate) samples—Two separate, independent samples taken from the same source, 
which are collected as collocated samples (i.e., equally representative of a sample matrix at a given 
location and time). 
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gamma radiation—A form of electromagnetic, high-energy ionizing radiation emitted from a nucleus. 
Gamma rays are essentially the same as x-rays (though at higher energy) and require heavy 
shielding, such as concrete or steel, to be blocked. 

groundwater—Interstitial water that occurs in saturated earth material and is capable of entering a well in 
sufficient amounts to be used as a water supply. 

Hazardous and Solid Waste Amendments (HSWA)—Public Law No. 98-616, 98 Stat. 3221, enacted in 
1984, which amended the Resource Conservation and Recovery Act of 1976 (42 United States 
Code § 6901 et seq). 

HSWA module—Module VIII of the Los Alamos National Laboratory (the Laboratory) Hazardous Waste 
Facility Permit. This permit allows the Laboratory to operate as a hazardous-waste treatment, 
storage, and disposal facility. Module VIII incorporates requirements from the Hazardous and Solid 
Waste Amendments, including the requirement of corrective actions for releases from solid waste 
management units. 

hydraulic conductivity—(1) A coefficient of proportionality that describes the rate at which a fluid can 
move through a permeable medium. The rate is a function of both the medium and the fluid flowing 
through it. (2) The quantity of water that will flow through a unit of cross-sectional area of a porous 
material per unit time under a hydraulic gradient of 1.00 (measured at right angles to the direction of 
flow) at a specified temperature.  

model—A schematic description of a physical, biological, or social system, theory, or phenomenon that 
accounts for its known or inferred properties and may be used for the further study of its 
characteristics. 

no further action—Under the Resource Conservation and Recovery Act, a corrective-action 
determination whereby, based on evidence or risk assessment, no further investigation or 
remediation is warranted. 

operable units (OUs)—At Los Alamos National Laboratory, 24 areas originally established for 
administering the Environmental Remediation Project. Set up as groups of potential release sites, 
the OUs were aggregated according to geographic proximity for the purposes of planning and 
conducting Resource Conservation and Recovery Act (RCRA) facility assessments and RCRA 
facility investigations. As the project matured, it became apparent that there were too many areas to 
allow efficient communication and to ensure consistency in approach. In 1994, the 24 OUs were 
reduced to 6 administrative field units. 

perched water—A zone of unpressurized water held above the water table by impermeable rock or 
sediment. 

potential release site (PRS)—A potentially contaminated site at Los Alamos National Laboratory. PRSs 
include both solid waste management units and areas of contamination. 

quality assurance/quality control—A system of procedures, checks, audits, and corrective actions set 
up to ensure that all U.S. Environmental Protection Agency research design and performance, 
environmental monitoring and sampling, and other technical and reporting activities are of the 
highest achievable quality. 

radionuclide—Radioactive particle (human-made or natural) with a distinct atomic weight number; can 
have as long a life as soil or water pollutants. 

RCRA facility investigation (RFI)—A Resource Conservation and Recovery Act (RCRA) investigation 
that determines if a release has occurred and characterizes the nature and extent of contamination 
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at a hazardous waste facility. The RFI is generally equivalent to the remedial investigation portion of 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process. 

receptor—A person, other animal, plant, or geographical location that is exposed to a chemical or 
physical agent released to the environment by human activities. 

regional aquifer—Geologic material(s) or unit(s) of regional extent whose saturated portion yields 
significant quantities of water to wells, contains the regional zone of saturation, and is characterized 
by the regional water table or potentiometric surface. 

release—Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping, 
leaching, dumping, or disposing of hazardous waste or hazardous constituents into the environment. 

Resource Conservation and Recovery Act—The Solid Waste Disposal Act as amended by the 
Resource Conservation and Recovery Act of 1976. (Public Law [PL] 94-580, as amended by PL 95-
609 and PL 96-482, United States Code 6901 et seq.) 

runoff—The portion of the precipitation on a drainage area that is discharged from the area either by 
sheet flow or adjacent stream channels. 

run-on—Surface water that flows onto an area as a result of runoff occurring higher up on a slope. 

sample—A portion of a material (e.g., rock, soil, water, or air), which, alone or in combination with other 
portions, is expected to be representative of the material or area from which it is taken. Samples are 
typically either sent to a laboratory for analysis or inspection or are analyzed in the field. When 
referring to samples of environmental media, the term field sample may be used. 

screening risk assessment—A risk assessment that is performed with few data and many assumptions 
in order to identify exposures that should be evaluated more carefully for potential risk. 

sediment—(1) A mass of fragmented inorganic solid that comes from the weathering of rock and is 
carried or dropped by air, water, gravity, or ice. (2) A mass that is accumulated by any other natural 
agent and that forms in layers on the Earth’s surface (e.g., sand, gravel, silt, mud, fill, or loess). (3) A 
solid material that is not in solution and is either distributed through the liquid or has settled out of 
the liquid. 

site characterization—Defining the pathways and methods of migration of hazardous waste or 
constituents, including the media affected; the extent, direction and speed of the contaminants; 
complicating factors influencing movement; or concentration profiles. (U.S. Environmental Protection 
Agency, May 1994. Publication EPA-520/R-94/004) 

site conceptual model—A qualitative or quantitative description of sources of contamination, 
environmental transport pathways for contamination, and receptors that may be impacted by 
contamination and whose relationships describe qualitatively or quantitatively the release of 
contamination from the sources, the movement of contamination along the pathways to the exposure 
points, and the uptake of contaminants by the receptors. 

solid waste management unit (SWMU)—(1) Any discernible site at which solid wastes have been 
placed at any time, whether or not the site use was intended to be the management of solid or 
hazardous waste. SWMUs include any site at a facility at which solid wastes have been routinely 
and systematically released. This definition includes regulated sites (i.e., landfills, surface 
impoundments, waste piles, and land treatment sites), but does not include passive leakage or one-
time spills from production areas and sites in which wastes have not been managed (e.g., product 
storage areas). (2) According to the New Mexico Environment Department (NMED) Consent Order, 
any discernible site at which solid waste has been placed at any time, and from which NMED 
determines there may be a risk of a release of hazardous waste or hazardous waste constituents 
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(hazardous constituents), whether or not the site use was intended to be the management of solid or 
hazardous waste. Such sites include any area in Los Alamos National Laboratory at which solid 
wastes have been routinely and systematically released; they do not include one-time spills. 

standard operating procedure—A document that details the officially approved method(s) for an 
operation, analysis, or action, with thoroughly prescribed techniques and steps. 

stratigraphy—The study of the formation, composition, and sequence of sediments, whether 
consolidated or not. 

target analyte—A chemical or parameter, the concentration, mass, or magnitude of which is designed to 
be quantified by a particular test method. 

technical area (TA)—At Los Alamos National Laboratory, an administrative unit of operational 
organization (e.g., TA-21). 

topography—The physical or natural features of an object or entity and their structural relationships. 

tuff—Consolidated volcanic ash, composed largely of fragments produced by volcanic eruptions. 

U.S. Department of Energy (DOE)—The federal agency that sponsors energy research and regulates 
nuclear materials for weapons production. 

U.S. Environmental Protection Agency (EPA)—The federal agency responsible for enforcing 
environmental laws. Although state regulatory agencies may be authorized to administer some of 
this responsibility, EPA retains oversight authority to ensure the protection of human health and the 
environment. 

uranium—(1) Natural (Primordial) Uranium: Uranium which was incorporated in to earth’s lithosphere at 
the time of creation. This uranium is universally distributed in the lithosphere in varying 
concentrations, but it is normally in equilibrium with its decay products. It contains 99.27% of 
Uranium 238 and 0.72% of Uranium 235. (2) Normal Uranium. Uranium which has been refined from 
primordial uranium by removing its decay products. It contains 99.27% of Uranium 238 and 0.72% of 
Uranium 235. Frequently called natural uranium. (3) Depleted uranium: Uranium which has been 
depleted to less than 0.72% uranium 235. 

vadose zone—The zone between the land surface and the water table within which the moisture content 
is less than saturation (except in the capillary fringe) and pressure is less than atmospheric. Soil 
pore space also typically contains air or other gases. The capillary fringe is included in the vadose 
zone.  
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A-3.0 METRIC CONVERSION TABLE 

Multiply SI (Metric) Unit by To Obtain U.S. Customary Unit 
kilometers (km) 0.62137 miles (mi) 

kilometers (km) 3281 feet (ft) 

meters (m) 3.2808 feet (ft) 

meters (m) 39.3701 inches (in.) 

centimeters (cm) 0.03281 feet (ft) 

centimeters (cm) 0.3937 inches (in.) 

millimeters (mm) 0.0394 inches (in.) 

micrometers or microns (µm) 0.00004 inches (in.) 

square kilometers (km2) 0.3861 square miles (mi2) 

hectares (ha) 2.4710 acres 

square meters (m2) 10.7639 square feet (ft2) 

cubic meters (m3) 35.31 cubic feet (ft3) 

kilograms (kg) 2.2046 pounds (lb) 

grams (g) 0.0353 ounces (oz) 

grams per cubic centimeter (g/cm3) 62.422 pounds per cubic foot (lb/ft3) 

milligrams per kilogram (mg/kg) 1 parts per million (ppm) 

micrograms per gram (µg/g) 1 parts per million (ppm) 

liters (l) 0.26471 gallons (gal.) 

milligrams per liter (mg/l) 1 parts per million (ppm) 

degrees Celsius (°C) 9/5 + 32 degrees Fahrenheit (°F) 
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This appendix to the work plan describes how investigation-derived waste (IDW) generated during the 
investigation of TA-10 at Los Alamos National Laboratory will be managed. IDW is solid waste generated 
as a result of field investigation activities and may include, but is not limited to, drill cuttings; purge water; 
contaminated personal protective equipment (PPE), sampling supplies, and plastic; fluids from the 
decontamination of PPE and sampling equipment; and all other wastes potentially contacting 
contaminants. IDW generated during the investigation of TA-10 will be managed to protect human health 
and the environment, comply with applicable regulatory requirements, and adhere to the Laboratory 
waste minimization goals. 

All IDW generated during field investigation activities will be managed in accordance with applicable 
Environmental Stewardship Division–Environmental Characterization and Remediation (ECR) Group 
standard operating procedures. These SOPs incorporate the requirements of all applicable EPA and 
NMED regulations, DOE orders, and laboratory implementation requirements. ENV-ECR SOPs applicable 
to the characterization and management of IDW are 

SOP-01.06, Management of Environmental Restoration Project Waste 

SOP-01.10, Waste Characterization 

These SOPs are among the SOPs applicable to the investigation at TA-10 and are available online at 
http://erproject.lanl.gov/documents/procedures.html. Before starting field investigation activities, a waste 
characterization strategy form (WCSF) will be prepared and approved in accordance with the 
requirements outlined in SOP 01.10. The WCSF will provide detailed information on IDW characterization, 
management, containerization, and on possible volumes. IDW characterization will be completed through 
the review of existing data and/or documentation, by direct sampling of the IDW, and/or by sampling the 
media being investigated (i.e., surface soil, subsurface soil, etc.). If direct waste characterization sampling 
is necessary, it will be described in the WCSF. 

The Laboratory’s 2004 Pollution Prevention Roadmap will be implemented during field investigations at 
TA-10 to minimize waste generation. This plan is updated annually as a requirement of Module VIII of the 
Laboratory’s Hazardous Waste Facility Permit. 

The IDW waste streams associated with the investigation of TA-10 are identified in Table B-1 and are 
briefly described below. Table B-1 also summarizes the waste type, estimated volume, and method of on-
site management. 

Drill cuttings. The drill cuttings waste stream will consist of cuttings from all boreholes drilled during field 
activities. Drill cuttings will be collected and containerized at the point of generation (i.e., at the drill rig). If 
needed, the drill cutting waste stream will be characterized with analytical results from core samples 
augmented by direct sampling of the containerized waste. The maximum detected concentrations of 
radionuclides will be compared with background/fallout values. If maximum concentrations exceed 
background/fallout values, the waste cuttings will be designated as low-level radioactive waste (LLW). 
Total concentrations of toxicity characteristic leaching procedure (TCLP) constituents will be compared 
with 20 times the TCLP regulatory level. If total concentrations are less than 20 times the TCLP regulatory 
level, the waste cuttings will be designated nonhazardous by characteristic. If total concentrations exceed 
20 times the TCLP regulatory level, the waste cuttings will be sampled and analyzed using the TCLP to 
determine if it is hazardous by characteristic. If potential listed hazardous waste constituents are 
detected, the Laboratory will conduct a review of historical records and data to determine whether the 
source of each constituent was a listed hazardous waste at its point of generation. If the source is 
determined to be a listed hazardous waste, the cuttings will be managed as hazardous or mixed waste 
(depending on the levels of radioactivity). Otherwise, the cuttings will be managed as nonhazardous solid 
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waste or LLW (depending on the levels of radioactivity). Based on the results of previous investigations, 
the Laboratory expects these wastes to be designated as LLW that will be disposed of at TA-54 or at an 
off-site LLW disposal facility. 

Drain line pipe. The drain-line pipe waste stream will consist of inactive drain lines removed during the 
site investigation. This waste stream will be collected and containerized at the point of generation (i.e., at 
the excavation). The drain-line pipe waste stream will be characterized based on field radiation screening, 
acceptable knowledge of processes associated with the pipes and, if necessary, direct sampling of the 
waste. The Laboratory expects these wastes to be designated as LLW that will be disposed of at TA-54 
or at an off-site LLW disposal facility. 

Spent PPE. The spent PPE waste stream will consist of PPE that has potentially “contacted” 
contaminated environmental media (i.e., core and/or drill cuttings) and that cannot be decontaminated. 
The bulk of this waste stream will consist of protective clothing such as coveralls, gloves, and shoe 
covers. Spent PPE will be collected in containers at personnel decontamination stations. Characterization 
of this waste stream will be performed through acceptable knowledge of the waste materials, the methods 
of generation, and the analytical results from the sampling of the environmental media with which the 
materials were in contact. The Laboratory expects these wastes to be designated as LLW that will be 
disposed of at TA-54 or at an off-site LLW disposal facility. 

Disposable sampling supplies. The disposable sampling supplies waste stream will consist of all 
equipment and materials necessary for collecting samples that come into direct contact with 
contaminated environmental media and that cannot be decontaminated. This waste stream also includes 
wastes associated with dry decontamination activities. This waste stream will consist primarily of paper 
and plastic items collected in bags at the sampling location and transferred to accumulation drums. 
Characterization of this waste stream will be performed through acceptable knowledge of the waste 
materials, the methods of generation, and the analytical results from the sampling of the environmental 
media with which the materials were in contact. The Laboratory expects these wastes to be designated 
as LLW that will be disposed of at TA-54 or at an off-site LLW disposal facility. 

Decontamination fluids. The decontamination fluids waste stream will consist of liquid wastes from 
decontamination activities (i.e., decontamination solutions and rinse waters). Consistent with waste 
minimization practices, the Laboratory employs dry decontamination methods to the extent possible. If dry 
decontamination cannot be performed, liquid decontamination wastes will be collected in containers at the 
point of generation and characterized with analytical results from direct sampling of the containerized 
waste. The Laboratory expects these wastes to be designated as liquid LLW that will be sent to the 
radioactive liquid waste treatment facility at TA-50 for disposal. 

The selection of waste containers will be based on appropriate U.S. Department of Transportation 
requirements, waste types, and estimated volumes of IDW to be generated. Immediately after 
containerization, each waste container will be individually labeled with a unique identification number and 
with information regarding waste classification, item(s), radioactivity (if applicable), and date generated. If 
wastes are awaiting analytical results to make a final characterization determination, the containers will 
be labeled as such until analytical results are available. The wastes will be contained in clearly marked 
and appropriately constructed waste accumulation areas. Waste accumulation area postings, regulated 
storage duration, and inspection requirements will be based on the type of IDW and its classification. 
Container and storage requirements will be detailed in the WCSF and approved before any waste is 
generated. 



Bayo Canyon Aggregate Area Investigation Work Plan 

ER2005-0300 B-3 July 2005 

Table B-1 
Summary of Estimated IDW Generation and Management 

Waste Stream Estimated Volume On-Site Management 
Drill cuttings 60 yd3 Collection in roll-off containers 

Drain line pipe 2 yd3 Collection in roll-off containers 

Spent PPE and disposable 
sampling supplies 

1 yd3 Accumulation in 55-gal. drums 

Decontamination fluids 110 gal. Accumulation in 55-gal. drums. 
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C-1.0 INTRODUCTION 

Section IV.C.5.c.iv number 9 of the Consent Order requires an evaluation of the removal of the landfill 
material at SWMU 10-007. To adequately evaluate the removal of SWMU 10-007, a value analysis (VA) 
of a range of alternatives, including complete removal, was developed to identify, evaluate, and 
recommend a preferred preliminary alternative. The evaluation process is summarized below in support of 
the preferred alternative discussed in section 4.3 of the investigation work plan (work plan). 

C-2.0 EVALUATION PROCESS 

The preliminary evaluation of technologies was accomplished by identifying presumptive remedies that 
apply to the site, identifying additional technologies that may lead into other presumptive remedies that 
are possibly applicable, formulating preliminary alternatives using various combinations of those 
presumptive remedies and associated applicable technologies, and evaluating the alternatives to identify 
their suitability for corrective action. The elevated levels of strontium-90 at SWMU10-007 were the 
primary reason for the evaluation process, and consideration was given to building debris, radioactive 
shrapnel, and chamisa. 

C-2.1 Alternatives 

The following preliminary (corrective action) alternatives were formulated to represent a range of 
effectiveness at meeting the requirements and objectives described in section 4.3 of the work plan: 

• Preliminary Alternative 1: no action; 

• Preliminary Alternative 2: land use restricted to recreational (current and projected future) use 
with extensive institutional controls (maintain fences, cut vegetation, and monitor frequently); 

• Preliminary Alternative 3: subsurface, low-permeability grout barrier; application of herbicide 
above barrier; extensive institutional controls (maintain fences, cut vegetation, and monitor 
frequently) plus land use restricted to recreational; 

• Preliminary Alternative 4: excavation and disposal to remove elevated strontium-90; land use 
restricted to recreational with moderate institutional controls (maintain fences and monitor 
periodically); 

• Preliminary Alternative 5: excavation and disposal of debris and elevated strontium-90; land use 
restricted to industrial (not residential) land use, and limited institutional controls (monitor 
periodically); and 

• Preliminary Alternative 6: engineered cap over the debris area; divert surface water with low 
barrier; extensive institutional controls (maintain fences, cut vegetation, and monitor frequently) 
plus land use restricted to recreational. 

The U.S. Environmental Protection Agency’s (EPA’s) presumptive remedy for landfills is containment, 
which includes capping and control of leachate, gas, local groundwater, and surface water. Capping 
isolates the contaminated material from direct physical contact by receptors. Capping also impedes the 
formation of leachate by reducing or preventing the infiltration of surface water. As a result, capping is 
considered an appropriate alternative for the site. Leachate can be controlled further by diverting local 
surface water away from the contaminated material. Little potential exists for the formation of gas in the 
contaminated material since there is not significant organic material or radon-forming material interred. 
Surface water would require some run-on and runoff control to protect the cover in this valley floor. 
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Finally, institutional controls would help to further isolate the waste, limit exposure, and protect the 
remedy. 

Removal of potentially contaminated soil and debris (source removal) is an additional technology that was 
evaluated because an evaluation of removal of SWMU 10-007 was directed in the Consent Order. The 
relative benefits of removal will be largely determined by the nature and extent of the debris at 
SWMU 10-007; further characterization recommended in the work plan will further evaluate the nature 
and extent of the debris. If the results of that additional characterization reveal a significantly smaller 
SWMU 10-007 volume, removal may prove a more favorable option; conversely, a significant expansion 
of the extent of SWMU 10-007 would tend to make removal less desirable because of the additional 
impacts and cost. The dose reduction benefit resulting from the removal of material with elevated levels of 
strontium-90 is significantly diminished by the depth (greater than 10 ft bgs) at which the strontium-90 has 
been detected since there is little chance that recreational users would be exposed to material at that 
depth. 

Other alternatives considered included a variety of administrative controls, either alone or coupled with 
engineered controls to enhance the isolation of the material and to ensure the protection of groundwater 
through continued internment.  

C-2.2 Evaluation Criteria 

The following comparison criteria adequately represent the remediation goals for the comparison of 
preliminary alternatives and are based on the Consent Order (Section VII.D.4) and DOE 5400.5 
(presented in order of their relative importance[umh1]): 

1. protect human health and the environment; 

2. meet standards (including ALARA and site worker exposure); 

3. control source term (reduce or eliminate future releases); 

4. attain standards for the management of waste removed as part of corrective action; 

5. ensure long-term reliability and effectiveness; 

6. reduce toxicity and mobility; 

7. ensure short-term effectiveness; 

8. ensure implementability; and 

9. minimize cost (capital and maintenance). 

The preliminary alternatives were compared to each other with respect to their ability to satisfy the 
comparison criteria. The ranking of the preliminary alternatives considered the relative importance of each 
of the comparison criteria, with protectiveness of human health and the environment, including 
groundwater, the most important criterion. 

C-2.3 Sensitivity Analysis 

The evaluation of preliminary alternatives also included a sensitivity analysis. Following this initial 
analysis, the relative importance of the evaluation criteria identified above was modified to reflect potential 
variations in corrective action objectives and the various stakeholder requirements. The cumulative 
evaluation results of these variations were used to determine the most preferred alternative. 
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C-2.4 Evaluation of Alternatives 

The initial evaluation, subsequently validated through the sensitivity analysis, indicated that Preliminary 
Alternative 6, a cover over the debris area (10-007) coupled with extensive administrative and enhanced 
stormwater controls, ranked the highest overall. Preliminary Alternative 5, complete removal of debris and 
material with elevated levels of strontium-90, ranked second. Preliminary Alternative 6 ranked highest for 
the following reasons: 

• Without the excavation of waste, the subsequent management of waste, including transportation 
and disposal, would not be necessary, and would thereby significantly reduce implementation 
impacts on the canyon. 

• There would be minimal exposure of contaminated material to corrective action workers.  

• The existing soil that overlies the elevated levels of strontium-90 at depth is an effective shield 
against radiation. 

• Cover material would be placed in a simple earthwork operation that would disturb a small area 
over a short period of time, allowing the site to recover quickly. 

• The risk of exposure reduces relatively quickly because of the short half-life of strontium-90. 

• The cost would be moderate overall and much less than removal and disposal. 

Preliminary Alternative 5 ranked second for the following reasons: 

• The risk of exposure of contaminated material would be reduced quickly. 

• Institutional controls would be simple. 

• The corrective action would be very reliable and effective over the long term. 

Other preliminary alternatives offered advantages over both capping and removal but were determined to 
be either less reliable, to rely on uncertain technology, or to be less protective of human health and the 
environment.  

Based on the VA scoring, and verified through the sensitivity analysis, Preliminary Alternative 5, removal 
of the debris as recommended for evaluation by the Consent Order, does not appear to be the best 
alternative for several reasons: 

• The dose reduction to recreational canyon visitors (current and projected land use) from removal 
is not significant when compared to the minimal current dose from the interred material and when 
factoring in the additional dose and physical risk to workers of removing and managing the 
material 

• A greater potential for off-site migration while the material is being removed 

• The ecological damage to the canyon  

• Property owner concerns 

• Minimal additional protection of groundwater 

• Additional cost  
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C-3.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on current knowledge of the site, Preliminary Alternative 6 is proposed for implementation as 
the most cost-effective solution to enhance the protection of human health and the environment at 
SWMU 10-007. 
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Response to NMED Comments on the RFI Report for Potential Release Sites 10-002(a–b), 
10-003(a–o), 10-004(a–b), 10-005, and 10-007 TA-10 Subsurface Field Unit 1  

Environmental Restoration Project, Los Alamos National Laboratory NM0890010515,  
NMED Task LANL 04-099, Dated May 9, 2005 

 

INTRODUCTION 

This appendix is the response by Los Alamos National Laboratory (LANL or the Laboratory) to the 
comments issued by the New Mexico Environment Department (NMED) Hazardous Waste Bureau on 
May 9, 2005, on the document “RFI Report for Potential Release Sites 10-002(a–b), 10-003(a–o), 
10-004(a–b), 10-005, and 10-007 TA-10 Subsurface Field Unit 1 Environmental Restoration Project.” 
The RFI Report, referenced as LA-UR-96-1284, was submitted to the NMED in April 1996 (LANL 1996, 
54332).  

To facilitate the review of these responses, the NMED’s comments are included verbatim in italics. The 
comments are divided into general and specific categories as presented by NMED. LANL’s responses 
follow each NMED comment. 

GENERAL COMMENTS 

NMED Comment 

1.   Due in part to major QA/QC problems, the objectives of the work plan that included determination 
of nature and lateral and vertical extent of contamination was not met. 

LANL Response 

1.  The QA/QC issues identified in the RFI report alone do not invalidate the nature and extent 
determinations. The data in question were reviewed again and the overall decisions stemming from 
the data were determined to be valid (Schultz-Paige 2003, 79603; Attachment D-1). The findings of 
this data review were transmitted to NMED in July 2003 (LANL 2003, 79621; Attachment D-2). 

LANL has again reviewed the existing decision-quality data and the results of previous site 
evaluations in the development of the Bayo Canyon Aggregate investigation work plan (work plan). 
Based on this review, LANL has identified additional data to augment the initial characterization of 
TA-10, as discussed in section 2, and proposed additional sampling and other investigation 
activities, as discussed throughout section 4. 

NMED Comment 

2.  Extent of the landfill, 10-007, has not been delineated. Despite the QA/QC problems, volatile 
organic compounds (VOCs) and high explosive (HE) compounds were detected in locations of 
reported “clean” fill. 

LANL Response 

2. Additional sampling is proposed in section 4 of the work plan to augment existing data used in the 
characterization of SWMU 10-007, including the full definition of extent. Geophysical investigations 
using EM-31, EM-61, focused ground penetrating radar, and/or other characterization techniques, 
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such as potholing and debris sampling, are proposed in sections 4.1.3 and 4.3.3 of the work plan to 
better define the extent of the landfill and the nature of the contents.  

The term “clean fill” as used is not meant to imply any certification of the fill but rather is a term 
used during the 1963 Decontamination and Decommissioning (D&D) to denote fill material which 
passed the screening used at the time to differentiate between waste material to be removed from 
the site and that which could be reused on-site to provide cover material for the interred debris. 

NMED Comment 

3. The Permittees did not follow the approved work plan and did not collect VOC and HE samples at 
the approved rate. The Permittees then proceeded to base sampling locations on poor quality data 
and questionable field screening results. 

LANL Response 

3. The collection of samples for VOC analysis was initially based on the sampling approach proposed 
by LANL in the notice of deficiency response provided to the EPA, which required the collection of 
VOC samples when elevated field screening with a PID indicated the presence of organic vapors. 
The EPA notified LANL of their requirement to add VOC analysis to the analytical suite for all site 
samples after drilling and sampling at TA-10 had already been initiated. After receiving the 
notification from the EPA, LANL collected VOC samples at the rate specified in the EPA approval 
notification. In addition, 50% of all analytical samples were analyzed for HE. 

Organic vapor screening using a PID and radiological screening with a hand-held beta/gamma 
instrument were used both for health and safety purposes and to guide the collection of additional 
samples if elevated organic vapor or radiation levels were observed (LANL 1995, 49073, p. 4-10; 
Attachment D-3). Mobile radiological analytical laboratory (MRAL) and mobile chemical analytical 
laboratory (MCAL) screening analyses were also performed on samples collected every 5 ft from 
boreholes. These screening results were used to support drilling and sampling decisions in the 
field. All formal decisions regarding nature and extent and site risk presented in the RFI report were 
based on off-site fixed laboratory data. All decision-quality data representative of current site 
conditions are discussed in section 4, and presented in Appendix B, of the historical investigation 
report (HIR). 

VOC and HE analyses are proposed for all additional sampling proposed in section 4 of the work 
plan. The additional samples and the expanded analytical suite effectively characterize the nature 
and extent of any potential VOC or HE contamination at TA-10. 

NMED Comment 

4. There is no discussion of how field screening or laboratory samples were collected. The Permittees 
must provide general descriptions of where field screening and laboratory samples were collected. 
Additionally, the Permittees must provide all field notes, soil boring logs, and calibration notes. 

LANL Response 

4. Sample collection methodologies are discussed in the document “Subsurface Sampling Field 
Summary Report” (LANL 1995, 49073, pp. 4-11, -12). Sampling locations are presented in the field 
summary report as well as in the RFI Report, the HIR, and work plan. Samples were collected 
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every 5 ft in boreholes and submitted to the MRAL and the MCAL for on-site screening analysis as 
discussed in section 4.4.6 of the Subsurface Sampling Field Summary Report (LANL 1995, 49073, 
pp. 4-11, -12). Field personnel screened recovered core for organic vapors using a PID and for beta 
and gamma radiation using an Eberline ESP-1 at the time of core recovery. Section 4.4.4 of the 
Subsurface Sampling Field Summary Report presents these screening results (LANL 1995, 49073, 
p. 4-9). The requested information that could be readily retrieved is included in the HIR reference 
set of documents and all available information ultimately used for final decision-making will be 
provided with the aggregate investigation report. 

NMED Comment 

5. There is no discussion as to the laboratories that conducted the analyses (on-site or off-site). The 
Permittees must provide copies of the chain-of-custody forms and the raw analytical results from the 
laboratory conducting the analyses. 

LANL Response 

5. All of the requested information for data used to support future site decisions will be included in the 
investigation report. The data used to support the development of the work plan consist only of off-
site analysis data from TA-10. These data along with the on-site radiological and chemical analyses 
are presented in the HIR Appendix B tables. 

NMED Comment 

6. Photoionization detectors (PIDs) were used to determine if VOCs were above screening action 
levels (SAL). This would be difficult to do as PIDs are not contaminant specific and individual 
contaminants do have highly variable SALs. The use of PIDs in the field is only useful as a 
screening device and NMED does not accept the use of PID field screening to determine regulatory 
compliance during an investigation. Therefore, the Permittees must conduct additional 
investigations to adequately delineate the nature and extent of contaminants. 

LANL Response 

6. PID results indicating the presence of organic vapors were used to guide the collection of additional 
samples but were not used in place of samples analyzed at off-site fixed laboratories. VOCs were 
not analyzed in all of the initial investigation samples because they were only required by the 
sampling approach proposed by LANL in the notice of deficiency response when elevated organic 
vapors were observed in the field (LANL 1993, 21049). The EPA approved the sampling approach 
defined in the notice of deficiency response but added the requirement for VOC analysis for all site 
samples; notification of this additional requirement was not received until after initiating the 
sampling campaign (LANL 1995, 49073, p. 4-10). Refer to section 4.4.4 through 4.4.7 of the 
Subsurface Sampling Field Summary Report (LANL 1995, 49073) for further details, including the 
MRAL and MCAL screening sample results. 

LANL has identified additional data required to augment the characterization of TA-10 in section 2 
of this work plan, including the need for additional VOC data. The sample collection activities 
necessary to supplement the previous TA-10 investigations are proposed in section 4 of the work 
plan. Note that LANL has specified VOC analysis for every sample proposed. 
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NMED Comment 

7. The Permittees used three different statistical tests, which we have since denied the use of, to 
establish whether a contaminant is above background. Many constituents such as Be, Cd, Cu, Pb, 
Hg, and Zn were obviously (visual observation of the graphs) above the background level used, but 
were statistically screened out even though they failed one of the statistical tests. 

LANL Response 

7. All statistical tests used are appropriate and recommended by EPA. According to the statistical 
tests, inorganic chemical concentrations in the range of the background concentrations were 
consistent with background concentrations. Comparisons were made to the soil background data 
set for all analytes, except total uranium, which was compared to the uranium background value for 
pumice because of the high percentage of pumice in site samples.  

NMED Comment 

8. The Permittees must provide field notes and boring logs for this site that document sampling 
procedures, locations, PID calibration records, PID instrumentation and lamps utilized during field 
activities. 

LANL Response 

8. Documentation necessary to support decision data will be provided in the investigation report. 

NMED Comment 

9. The Permittees must provide all surface and subsurface data collected adjacent to/or down gradient 
of the areas presented in the report. 

LANL Response 

9. Historical data for TA-10 are presented in the RFI report and in Appendix B of the HIR, and will be 
presented, if appropriate, in the investigation report.  

SPECIFIC COMMENTS 

 

NMED Comment 

1. Section 1.0 Introduction, page 1: This section states that portions of Bayo Canyon are currently 
open to public recreational use. The Permittees must explain the measures taken to assure that 
persons utilizing the canyon are not being exposed to contaminants of potential concern. 

LANL Response  

1. The historical boundary of TA-10 is fenced and posted with appropriate signs to limit public access 
to the TA area; other selected areas within Bayo Canyon are also fenced and posted and/or 
marked with permanent monuments to further reduce potential exposure to the public. 
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Figures 2.5-3 and 2.5-5 of the work plan depict fenced and/or posted areas and types of fencing. 
Stormwater control measures, which influence both run-on and runoff, have also been installed to 
minimize the migration of contaminants outside the fenced areas. In addition, interim actions and 
voluntary correction actions have been conducted within Bayo Canyon; these actions are discussed 
in section 3.2.4 of the HIR.  

Section 4.3 of the work plan proposes further action which includes limiting the access to, and 
migration of, contamination and ensuring the protection of human health and the environment. 

NMED Comment 

2. Section 1.3.2 Radiological Surveys, page 6: This section states that two different radiological 
surveys were conducted, one before and one after the drilling operations began. The Permittees 
must define the boundaries covered by each of the surveys. 

LANL Response 

2. Pre- and postdrilling radiological surveys were performed as part of the Phase I subsurface 
sampling performed at TA-10. The surveys were conducted using an Eberline ESP-1 with an 
HP-260 probe for beta and gamma radiation. The surveys were performed by the Laboratory 
Radiation Protection Group, ESH-1, prior to setting up at a drilling array to ensure worker safety 
(LANL 1997, 49073, pp. 4-1, 4-2). Maps of count rates for site characterization were not produced 
and specific boundaries were not documented. Additional radiation surveys will be conducted to 
support site characterization, as discussed in section 4.1 of the work plan. 

NMED Comment 

3. Section 2.3.1 Surface water, page 15: It is stated that Bayo Canyon has an ephemeral stream. 
The Permittees must demonstrate that sampling occurred far enough downstream to assure no 
contaminants have been carried offsite. 

LANL Response 

3. In response to the EPA comment (LANL 1993, 21049) on section 5.1.2.6.2 of the RFI work plan 
(LANL 1992, 07668), LANL added two transects of sediment samples to the proposed channel 
sediment sampling approach across the ephemeral stream channel. The transact locations were 
presented to the EPA in modified figures (5.1-3 and 5.1-4) of the notice of deficiency response 
(LANL 1993, 21049). 

A single sediment sample detected thallium and ten samples detected total uranium at 
concentrations above BV for sediment. The uranium results, including the maximum observed 
concentration of 17.8 mg/kg, are less than, or equal to, the BV for Guaje pumice (LANL 1996, 
54332, p. 19). A single sediment sample contained nitrotoluene[-3] at a concentration above the 
detection limit. Strontium-90 was not detected above FV in any sediment samples. Sediment 
sampling data are discussed in section 4.2.2 of the HIR and presented in the HIR’s Appendix B.  
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NMED Comment 

4. Table 3.2-2 Summary of Background Screening Values, page 21: The table does not provide 
the media type. The Permittees shall provide a table with current Background Screening Values and 
associated media types. 

LANL Response 

4. Data are discussed in section 4 of the HIR and presented in Appendix B of the HIR for analytical 
results above background along with the environmental medium of the sample and appropriate 
background values and screening levels. 

NMED Comment 

5. Section 4.0 Results of Quality Assurance/Quality Control Activities, page 24: Over 29 percent 
(29%) of the samples analyzed resulted in a rejection or an estimated undetected quantity. The poor 
QA/QC results stemmed from low recoveries (biasing samples low), and missed sample holding 
times (days to over a year) for samples including organics and mercury. The use of this data in 
assessing risk at this site is unacceptable. The Permittees must include organics and mercury in the 
additional investigation required by NMED. 

LANL Response 

5. Much of the data presented in the RFI report is useful to support site decisions (Schultz-Paige 2003, 
79603) and to plan the scope proposed in the work plan. Existing data will be augmented as 
described in section 4 of the work plan to address the data requirements established in section 2 of 
the work plan. 

NMED Comment 

6. Section 5.1.2 Description of SWMU 10-002(a), page 41: This section states that all waste items 
were removed and the pit was excavated to a depth of 15 ft. The Permittees must identify the 
location of all excavated material and provide the relevant waste characterization forms. 

LANL Response 

6. The referenced action was conducted in 1963; as a result, waste characterization and/or disposal 
forms are not available. The OU 1079 work plan and section 3.1.4 of the HIR summarize the 
excavation and removal at SWMU 10-002(a). Disposal of the excavated material was not specified 
in the OU 1079 work plan; however, other D&D materials from TA-10 generated at that time were 
disposed of at MDA C at TA-50 and MDA G at TA-54 (LANL 1992, 04751; Attachment D-4). 
LANL archives and records are currently being researched to identify any relevant supporting 
documentation; if located, disposal documentation will be provided in the investigation report. 

NMED Comment 

7. Section 5.1.4 Field Investigation of SWMU 10-002(a), page 41: This section indicates that the 
basis for bounding the extent of VOC contamination was established with the use of a PID. NMED 
does not accept field screening data to determine the nature and extent of contamination. Field 
screening methods guide field work, but offsite analysis (with proper QA/QC protocols) is necessary 
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to determine nature and extent of contamination as well as determine when removal of 
contaminated media may cease. Additionally, the Permittees have had problems using PIDs (e.g., 
incorrect lamp for the contaminants of concern and calibration). The Permittees may refer to 
NMED’s “Determination of Extent of Contamination” Position Paper, dated June 17, 1999, for 
additional information. 

LANL Response 

7. PID data were not used to establish the nature and extent of VOCs but were used to guide the 
collection of samples for VOC analysis at a fixed off-site laboratory. This approach was defined in 
the RFI work plan notice of deficiency response submitted by LANL to the EPA (LANL 1993, 
21049). In section 2 of the work plan, LANL has identified additional data required to complete the 
characterization of TA-10, including additional VOC data. The sample collection activities are 
proposed in section 4 of the work plan. 

NMED Comment 

8. Section 5.1.4 Field Investigations of SWMU 10-002(a), page 43: It is stated that neither VOC nor 
HE analyses were requested for samples collected from the boreholes drilled at the subject SWMU. 
The Permittees shall drill new boreholes and collect the necessary samples to provide an accurate 
analysis of VOCs and HE at SWMU 10-002(a). 

LANL Response 

8. Supplementary sampling to the analytical suite for site samples, including VOC and HE, is 
described in section 4.2.1 of the work plan. 

NMED Comment 

9. Section 5.2.7.2 Risk Assessment for SWMU 10-002(b), page 58: No risk assessment was 
performed for SWMU 10-002(b) because there were no chemicals detected above the screening 
action level. The Permittees must provide the conclusive laboratory results to substantiate this 
claim. This document shows that 29.3 percent of the samples analyzed were either rejected or an 
estimated undetected quantity by the analytical laboratory. The Permittees must propose additional 
sampling in a work plan submitted to NMED for review and written approval. 

LANL Response 

9. In section 2 of the work plan, LANL has identified additional data to augment the characterization of 
TA-10. The sample collection activities are described in section 4 of the work plan. Existing data of 
the quality necessary to support site decisions are discussed in the HIR and presented in Appendix 
B of the HIR. Any identified data gaps are discussed in section 2.6.2.2 of the work plan. The 
previously collected data will be combined with the data produced during the implementation of the 
Investigation work plan. The combined data set will aid decision-making and will be presented in 
the investigation report, along with the appropriate supporting documentation. 
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NMED Comment 

10. Section 5.3.10 Conclusions and Recommendations for SWMUs 10-003(a-o) and 10-007, page 
80: The Permittees recommend that the subject SWMUs be removed from the HSWA Module of 
LANL’s RCRA operating permit. The Permittees shall justify why the subject SWMUs should be 
removed when radiological sampling results exceeded the background values by as much as 
12,000 pCi/g, and the nature and extent has not been delineated as a result of QA/QC issues. 

LANL Response 

10. The no further action proposal cited was specifically for RCRA constituents for which the NMED has 
administrative authority. The proposal was based on RCRA constituents at concentrations greater 
than SALs. The radiological addendum to the RFI report (LANL 1996, 54617; Attachment D-5) 
determined that the high concentrations of strontium-90 at depth made the site inappropriate for 
release under a residential scenario. However, because of the depth and corresponding limited 
accessibility of the contaminants, TA-10 met the requirements for release under a recreational use 
scenario (LANL 1996, 54617, pp. 63–64). 

LANL has proposed sample collection and analysis in section 4.2 of the work plan and evaluated 
potential remedial alternatives for SWMU 10-007 in section 4.3 of the work plan. 

NMED Comment 

11. Section 5.4.1 History of SWMU 10-004(a), page 80: This section states that the sanitary septic 
system discharged to a pit measuring 8’ long by 12’ deep. It also states that the system discharged 
to a drain line and outfall located in a stream channel. The Permittees must clarify the final 
discharge location for the subject septic system and indicate sampling locations relative to the 
discharge location. 

LANL Response 

11. LANL based the selection of the initial RFI sampling locations for this SWMU on historical 
information, previously collected data, and engineering drawing ENG-R637. This drawing shows 
the location and dimensions of the septic system and the discharge pit. Figures in the HIR and the 
work plan present the locations of samples for this SWMU. LANL has proposed additional 
characterization activities, including geophysics, in section 4.1 and sample collection in section 4.2 
to ensure the identification and full characterization of this SWMU. 

NMED Comment 

12. Figure 5.4.4-1 Locations of SWMU 10-004(a), page 82: This figure does not clearly identify the 
location of SWMU 10-004(a)’s discharge area with respect to sampling locations. The Permittees 
must provide a detailed map showing past sampling locations and the discharge area of 10-004(a). 

LANL Response 

12. See the response to Comment 11 above. 

 



 

 

 

 

 

Attachment D-1 

Memo from T. Rust to K. Shultz-Paige, Dated June 18, 2003 









 

 

 

 

 

Attachment D-2 

Letter from D. McInroy and D. Gregory 
to J. Bearzi, Dated July 8, 2003 















 

 

 

 

 

Attachment D-3 

TA-10 Subsurface Sampling Field Summary Report 





















































































































































































































































































































































































































































































































































































































































 

 

 

 

 

Attachment D-4 

Memo from D. Meyer to C. Blackwell, Dated August 19, 1963 
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Radiological Addendum to the 
RFI Report for TA-10 Subsurface PRSs 

 

 



Los Alarnos National Laboratory 
UNIVERSITY OF CALIFORNIA 

Dah: June 3, 18913 
" MS M092 

Los Alomos, Now Muxlao 87545 
50568748091FAX 605~O9.1747  

Mr, Ted Taylor 
Los Alamos Area Office 
US Department of Energy, MS A31G 
Los Alamos, NM 87544 

SUBJECT: SUBMITTAL OF THE RADIOLOGICAL ADDENDUM TO THE 
RESOURCE CONSERVATION AND RECOVERY ACT 
FACILITY INVESTIGATION (RFI) REPORT FOR POTENTIAL 
RELEASE SITES (PRSs) IN TECHNICAL AREA (TA) I O  

Dear Ted; 

Enclosed Is a copy of the Lo9 Alamos Natlonal Laboratory's Radlologlcal 

Addendum to the RFI Report concarnlng PRSs 10-002(aIb), 10-003(a-o), I0-004(alb), 

10-005, and 10-007 for TA40, The addendum documents tho sanipllng results for 

radlologlcal consltutents at these PRSs, 

Ploase ask your offlce to contact Garry Allen at (505) 667-6080 or Bonnlo Koch 

at (505) 665-7202, if you have m y  questlong, 

4 Program Manager 

JJlbp 

Enclosure: Radlologlcal Addonduni Report concernlng PRSs 10-002(a,b), 
10-003(a-o), 1 0 ~ 0 0 4 ( a , b ) ,  1 0-005, and 10-007 

An Equal Opprtunlty ErnployorlOpanlsd by Ihu Unlvordly o l  Coilfornla 



Nlr, Ted Taylor 
EMlER:96-326 

2- J U ~ Q  3, l B 9 G  

Cy (wl enc,): 

B, Koch, LAAO, MS A316 
RPF, MSM707 2 

Cy (wlo enc,): 
T, Glatarnaler, DDEESIER, MS M992 
J, Harry, EES.5, h/lS M992 
D, Mclnroy, EMIER, MS M992 
Ll Soholt, EMIER, MS M992 
J, Vozello, LAAO, MS A316 
EMlER Flle, MS M992 

Q, Allen, CST*18, MS E525 





EXECUTIVE SUMMARY 

Thls Radlologlonl Addondutn lo tlin Resource Consorvnllon und hoUOVOI+y Aut (RCRA) I~ual l l ly 
lnvusllgutlon (RFI) Roporl lor  IJolenllal Raloaso Sllas (PRSe) In Toolinlarll A r m  (TA) 10 
dosorlbes tho rosulls lor radlonurllldo analyeos oonduolod tor tho TA.10 Subeurlnao Aggrognlo 
at Los Alurnov Nnllonal Labortilory (LANL), Although radlologlanl oorietltuonls aro not rogulnlod 
under RCRA, tho lnvoollgallon o f  tho TA.10 8ubsurlaco Aggrogalo lnoludod butli hazardous 
(as doflnad by RCRA) and radlologlcul oonolltuonls, Tho roeulls lor Iia2nrdaus RCAA ootisllluonts 
wero lnoluded Iri tho RFI Report lor tho TA.10 Subsurfaca Aggrogalo, lncludod Ilr tlils 
addendum aro tho sareening assossnionls and radlologloul doeo assoesnlonls b f l ~ o d  on Itia 
radlonuolldo rasul lv from sflmplos co l loc lod  durlng t ho Phaso I lnvoel lgal lon of 
PRSS 10~002(a,b), 10~003(a~o) ,  lo~OO4(a,b), I O ~ O O f i ,  and 10~007, 

TA-IO, also referrod to us t3tiyo Sllo, vias used lrom 1043 lo  l D I 3 l - a ~  a flrlng ello l o  aotiduol 
oxporlments uslng hlgh axploslvoe In cotijutratlon wllh nualour wonpons rosoarch, Tho SIIQ 
oonslstad ot llrlng pads, conlrol bulldlngs, bnllory bulldlngo, a mdlochomlstry luboratory, 
subsurface dlsposnl sysloms, tind oll ior assoclntud strucluras, Dooontamlnallon and 
dacornmlsslonlng ol tho elta, lnoludlng both llrlng puda and Il ia tndloahemlstry lubornloty, waa 
comploted In 1983, TA.10 was roleasod to Los Alamoa County In 1007, bay0 Coiiyoii Is 
currently opan lo  the publlo for rocroallonal UCO,  

Tho Rpeclfla area undar ltivasllgallon !or tlils addondurn 18 l l io  Subsurluon Aggrogalo, wlilali 
Includes all m a s  at TA.10 whoro subsurlaoo oonlumlnalloti ID a oonoorn, 7'110 Subeurlaaa 
Aggroga te  l e  looa lod  noar tho formor radlochomlslry laboralory and It icludoa 
PRSs 10=002(a,b), 1%003(fl*O), 10~004(a ,b) ,  10~OOfil and 10-007, Rtldlonuolldos woro 
assoclated with formor Laboratory proaoasos a l  TA-10 and provlous Invootlgnllorie Iiavo shown 
rildlonualldos to bo prosonl, Total urmlum, lsoloplo uranlutn, rind oll'onlluni40 woro lnoludad 
as ctiomlcals o l  polanllnl conoarn (COPCs) for t ho  'TA.10 Subsurlaco Agurogatc, 

The prlrnary objoctlvo o l  tho TA=lO Subsurlnca Aggrognlo Pliuso I Invosllgallon wae lo 
charaolorlzo tho natura, concontrallone, and latoral und vortlcal axtonl of potontlat subsuilaoo 
oontamlnatlon rolalud lo tilstorlcal actlvlllos a l  Iho alto, Tho lnvoatlgallon was conduotod Irom 
Mfly lo Navambor 1994 and InClUdQd gooduller aurvoys, radlologlcul survoys, goopliyslcal 
surveys , bora ho Io d r l  I Iln g , and 9 U bs U r l  a30 8 a m pl I ng , 

The soreonlng assessmonte prosontotl In Soctlon 5,O of this addondurn oonsldor tho Subsurlaoo 
Aggregate as slx lnvovtlgallon aroas, Thoso arons are conslslonl wl l l i  lhoso prosonlod In tho 
RFI Roporl, 
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PR8 10~002(0) COnUlUle 01 fornior Bolld WQBtO dlepoonl plt (TA* lO44)  for 
l l ia former radlouhamletry laboratory (TA.lo.1), 

PR8 10~002(b) aonalulu of nnotlior fornior nolld woeto dlopoanl pl l  
( T A ~ l 0 4 ) ~ l o r  tlia lormar radloclioinlotry laboratory (TA*lO*l ) ,  

Tlio Centrd A r m  conalete of tlio forinor radlocliamletry laboratory llquld 
wnolrb dlepotlal cotnplox [PRSu 10b003(a.o)) Q B  woll O B  tho bulldlng dobrla 
lundflll (PR6 10.007) crootbd durlno t l io 1803 docontamlnotlon and 
daunmmlaelonlng of tlilo a r m ,  

Pn9 10b004(a) aonaldts ot a formor eanltory soptlc tank and ovorllow plt 
(TA4 0.40) t l ial abrvad tho pdrconnul bulldlng ( T A b I O b 2 1 ) ,  

PR8  l O b O b I ( b )  conalalo of a lormor uonllnry eoptlo tBiik (TAalO&'3) that 
aarvad llia forinor radlocliamletry laboratory ( l ' A ~ 1 0 4 ) l  

PRB 10.006 hontrlslo of a lorinor opon ourlaco dlepoml plt usod to contaln 
ahol rlalvlo ewapt lrom TA.10 flrltig sltao atid adjaconl aroun, 

I 

In tllb . I  RPI roport, wliloh nddrauood only linrardouo RCRA consllluonls, oll of I l iaso lnvostlgallon 
a t m a  wore I'OOommQndod for ramaval from LANL's RCRA oporatlng pormlt bocouea no 
liamlldoutl RCRA aonatltuunto word rolulnod ne COPCo BE a rooult ot Iho rhk  scroonlng 
proioua, In M e  oddondum, wlilch'nddtooeoe rndlologlool constltuonte, tourol tho olx lnvootlgallon 
araau'(PR8a 10b002(a), 10.004(n), 10~004(b), and l O ~ O O G ]  roqulro no lUrthQr actlon ~CICQIJSO 

no radlohualldoo aro'rolainod au COPCs aa a roeult o l  llio rlsk scroonlng procaso, In 1110 
romulnlng Iwo'arouo, ttw Conl r i l  Arou [PRSB 10b003(f1*0) and l O b O O 7 ]  nnd PRS 10~002(b), 

eaeoaam$n t e wora' canduc tnd, 
rndlonuolldoa WOrQ r o l a h d  110 COPCo [IB 0 rQt3Ull 01 Ill0 acroonl i i~  iI66Qf3GmQntBl and rlsk 

Ttia'roauIts for ttia curront'rocroatlonnl uconBrtoB for PRSS I O ~ O O Z ( ~ )  ond ttio Conlrat A r m  
Indlci ie tiimt ourrunt UEQ IRQBQ aram for Iilklng I6 not auooclatod wltli an uneccoptablo hoatth 

rlek t iv131i~ duo prlmarlly to ~ n g i o t ~ o n  01 gurdon produco, II 00yo Canyon IS dovolopod tor 
roaldbnllal or agrtbulturai putpamu, rainedlal action mny bo Wurranlod, Tho rosults of ttio slto- 
wldb futuio rparait loial eoanarlo i n d i e m  t i iot  unaccoptoblo rl6k IOVOIS may occur, prtmnrtty 
tromiigoetlon ot adlljto plants, An In\orlm actlon WIII ISO conductod to romow tho ctinmlsa 
txteliba aontalnliig'olovalad lovole of atrontlumboo from ttiltt a rm,  In addlllon, ttio potanttol for 
futurcieurfuoo coitanilnution t roh  plant uplako WIII bo ovoluatod and, If nocossary, ren iod~a~ 
altornatlvas wlll bo oonoldarad, 

rlsk IQVt31, Tlla rf3UUllU lor !ha rQddQntlfll UBrt  GCQllOrlO6 for lhoso Oron8 lndlcolo Un11CCQplablG 
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1 IO INT RODUCTlO N 

Thls Radlologlcal Addondurn lo  the Reoourco Coneorvallon and Rocovary Aot (HCRA) Faolllly 
lnvostlgatlon (RFI) RQpOfl  lor Potentlul Reloaso Sltos (PRSs) In Tochnlcul Aroa (TA) 10 
desorlbes tho results for radlonuolldo analyme conductad for lha TA.10 Subsurlnoo Aggrogalo 
nt Los Alamos Natlonal Lnboratory (LANL), Altliough rodlologlcal aonstltuonls aro no1 ragulated 
under HCRA, tho Invostlgatlon ol Iho TA.10 Subsurlnoo Aggrogala lnoludod both Iiazardoue 
(8s dollnod by RCRA) and rodlologlcal conetltuonte, Tho rosulta for hazardous RCRA oonalltuante 
wore Included In the flF1 Report for tho T A - I O  Subeurfaoo Aggrogalo (LANL 1000, 06=0131), 
Included In Ih le  nddondum aro the screonlng nssossmonls and radlologloal dose assotismonte 
bnsed on tho radlonuclldo results trom samploe colloctod durlng tho Phtlso I lnvoetlgollon of 
PRSs 10=002(n,b), 104003(a*o), 10=004(u,b), I O ~ O O t i ,  and 10-007, 

1 ,I Gonorat Sltcl History 

TA-10, also rolQrred to as Bayo Slto, woe u w d  f r om 1043 lo  l O ( 3 1  as a llrlng slto lo oonducl 
oxporlmenls uslng lilgh oxploelvos In conjuncllon wlth nuclonr woapons tQSQarCh, Tho slla 

oonslstod 0 1  llrlng pads, oonlrol bulldlngs, battary bulldtngs, a radlochomlstry Inbornlory, 
subsurfaoe dlsposul syslems, nnd olhor  ntlooolntocl sIrucluroeI Doaontamlnullon and 
deoommlsslonlny 01 Iho sIIo, lnoludlng both llrlng pads and tho radlochomlslry laboratory, watl 
oompletod In 1963 (LANL 1 BB2, 0783), TA.10 w o o  rolonsad lo  LOB Alamos Counly In 1087, 

Bnyo Canyon Is currently open l o  the publlc for rocroallonal UBQ, 

The spealtlc araa undor lnvestlgnllon lor ttils rapor l  le l t ia Subsiirlnoo Aggrogala, wlilcli 
liicludes at1 nrrjtis ot TA-10 whoro subsurlnoo conlomlnatlon le a concorn, Tho Subeurtnco 
Aggrognto I s  most ly  loca ted  noar  l l io  rndlool iarnlstry laboratory  and l na ludos  
PRSs 10~002(u,b), 10~003(n~o) ,  10~004(n,b), 10~00f& and 10~007, 

The soreenlng assessmonls presoiilod In Sealion 5 , O  01 lhle addondutn ooiitlldar tho Subeurlnco 
Aggrogata as SIX dlstlnot lnvostlgallon flruag (Plg, 1 ,I *I), Thotio amas aro coiislstotil wllh 
lhosa prasonlod In Ihe RFI Aoporl (LANL 1000, 05~013I) ,  

PRS 10402(n) conslsls 0 1  n lornior solid wntilo dlspoeal pll (TA.1044) for 
tho lorrnor rfldlochornlslry laboratory ( T A * l O ~ I ) ,  

PRS lO402(b)  contilsls 01 ahothor lormor eolld wlreto dlepoeal plt 
( T A ~ 1 0 4 8 )  for tho lormor radloahomlstry laboratory (TA.10*1), 

Rndlaloglcnl Adclondum, rA.10 Subvurlnco 1 Juno3, iDDU 



b Ttia Cinlral AtQQ ooriutots of I I I Q  lormor rudlocliomlet ry lobornlory llquld 
wesla dl6pOBd oomplax [PASo 10~003(~~0)] PB wpll a 1  tho bulldlng dobrls 
landflll (PRS, 10.007) oroatod durlng 1110 18133 docontamlnotlon and 
dacommtGeionlng of'tkle arm,  

. PRG 1'0~004(a),oonelsts 01 o formor sanltnry soptlc tnnk and ovorllow plt 

(TA-1 O b 4 f l )  flint eorvad tho pareonnol bulldlng ( T A a l O e 2 1 ) ,  

0 PR8 10&004(b) condole of n formor uonltary BQPIIC lank (TA.10-38) that 
aervbd'tlio foimar rndlochomlstry laborntory (TA.1 O a l ) ,  

PRO 10~006 OOnol8l8 of P former opon ourlaco dleposol pll usod to conlnln 
ahot  debrle avrapt from TA.10 flrlng eltos ond ndjncont o r o m  

Aadionuolldao woro aosoclatod wltli formor Laboratory procotlues R I  TA.10 and provlous 
lnvastlgattona tiavo ctliown radlonuclldoe to bo prooont, Toto1 urontum, tsotoptc urontum, and 
straniiympoo wdro lnoludod aB ohomlcnle 01 pojontlnl concorn ( C O P C ~ )  In tho Phaao I RFI ot 
tho T fb I  0 Subeurfaco Aggrogatal 

I 
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Elavntod radlotrcllvlty W ~ Q  betoatod In tho ourtnoo 601111 and cliamtaa planto nonr drllllnD arrays 
1 Qnd 2 In'tlio Woutorn pOtllOn'd tlib Contra1 Aron, Tlilo nron of olovntod roadlngo lo cordonod 
all Wi!h tomporLlr) fanclng, and approprlnto conlrol olgns nro poslod, An addltlonal radlologlcal 

? I , ,  

aurvay,waa"conduct6d altar drllllng aotlvltloe wore compIoIoI and tho roeulte of t t i te  survoy 
lndloatad lliat no rndlcrloglonl conlomlnallori wn8 lnt roducod to tho surfoco durlnfj drllllng 
notiit I i A; 

, 1, . 
Bnmpllng aotlvltlos durlng. tho TA.10 Subourlaco Aggrclgolo Inveatlgatlon InclUdQd boraholo I ,  

, I  

l e  . ' . 

drllllng-en'd nubeurfaoa onmpllng, ng dlocuiwtd in Sactlon 11814 of ttia RFI roport (LANI. I Q Q O ,  

)(I  A"t0tBl Of  03 bOidlOlo8 wbro drlllnd atld sumplod. Borolialo8 WQrQ Oi'gOlllZQd Inlo 12 

louriarmad drllllng rirruye, ~ a d i  conolatlng ol botwacn G and IO boroholos, TIIQ arrays war0 

gmokil iy oanlorod on forrior dtructuro locotlona or oroao known or ~u6poclod lo  bo conlarnlnotod 
ti of piov~outl Invoetlgatloiis, Somo of tlio drllllng nrrays woro orlonlod 
octad dlelrlbutlon of subeurleco contnmlnante and othors wore orlonlod In 
raatlorio, Uoroholo opaclng wlltiln OOCR array raiigod from G to 15 It, 

1 ,  

. ' , * /  6 ,  

, I  

Saollbn €LO of lhls' eddondum, 

4 H o d l o l o ~ l c n l  Addendum, T A 4 0  Subsurfnco 



Boreholes wore advanced lo R rnlnlmum doplh 0160 fl bolow ground sUrlaoo (bgn), A mlnlmum 
ot tour sol1 stimplos woro oolloolad lrorn oach boroholo for laboratory analysle of eolealod 
rndlologlcal and nonradlologloal consllluonts, Basod on flold scroonlng and mabllo laboratory 
analytlcal data, drllllng arrays v m a  advanced vartlanlly and lalarally lo ndoqunloly bound Ilio 

tonos  o! oontumlnallonl 

Rocovered core Was flald~goroonod lor groes bola and gammn rndlallon uslng an Ebarilnot‘A 
ESP4 wllh on kIP 200 probo or a Ludlum Modol l Z t t A  wltli a 44-40 shleldad proba, and tar 
volnlllo organlo oompounds (VOCE) uslng w Thormo EnvlronmonlalttA Modol G O O B  

phololonlrallon d d Q O l O r  (PID), Core bnrrols and boratiolo oulllngs woro lnlllally soroonod tor 
gross hQIa@mma radloaollvlly as lhoy WQKI ratrlavod from lha borfflida, Eaoti borohalo was 
screenad for VOCs and combusllblo gasos,  Qross bola/gm”nU and VOC saroonlng woro 
parlormad lmmodlatoly atlor l l io  coro bnrrol was opanod and prlor l o  oar0 logglng and 
sarnpllng, Samples woro ~0l loc10d nl 5 4  Inlorvulrt for gross radloaallvily scrwonlng a l  1tio 
moblla radlologlaal ancrlyticnl Iaboralory (MRAL) arid scroonlrtg 01 8QloOlod rionrndlologlaal 
constltuenls a1 tho nioblle otionilslry analylloal lnboratory (MCAL), B U I V ~ I Q U  woro COlloOlod 
from lhal porllon o l  Iha core eliowlng Iho Iilghoel rndloactlvlty baeod on tlold scroonlng or, I t  
there was no roadlng grontor than background, lrom an lnlorval aoloclod a l  random, MRAL 
~ n a l y s l s  sulles Included molsturo and grow alpha, botn, and oumma rudlatlon, MCAL arialyaae 
Included annlyses ol somlvolnlllo organlo compounds (SVOCs) and x-ray tluoroscanoo (XRF)  
molnls, 

A I  loasl lour sarnplos woro aolloclrld lrom ooali boroliolo lor n lull D U I ~ Q  ot llxod labornlory 
analysos, These lour samplos wore adlooted lrom 1) I l ia  mldpolnl 0 1  tho l l ra l  1041 Inlarvnl, 
2) tho boltom 01 Iho boroliolo, 3) Iho inlorval oxlilblllng the l i lghael h l d  eoroonlng I O V O ~ O  for 
rndlonuclldos und VOCs, nnd 4)  o random Cora Inlarval relrlevad lrom balow 10 tI b g ~  nnd 
9oloclod lo  targel locntlons lmmodlntoly uirdorlylng provlously axlstlng strucluroe, oxhlblllng n 
Uhflflgo In color or obvlous slalnlng 01 Iho ooto, sliowlng slgnltlaanl changos It1 lllliology, 
and/or oontnollng lhe llllllutt lnlorlacol 

2,o ENVIRONMENTAL SET7‘lNQ 

Intormallon about Iho cllmalo, goalogy, nnd hydrology ol tho TA.10 Subsurfacu Aggrognlo 
area, as well as blologlcal and oullurel eurvoye oonduclod a1 lko alto, dan bo found In Soollan 
2,O of Iho RFI report (LANL 1980, 00~0131), 

Rndlologlcnl Acidondum, TAaf 0 Subsurtnca B 
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3,o' ' t  I APPROACH TO DATA ASSESSMENT AND ANALYSIS 

ThoJgonaral approoali'uasd lor data nnalyolt, In l l i fe addandutn Is  6Ummnrlzbd In Soctlon 3,O 
of tlioJRFI roport, Thle saotlon raummnrlzoo only Ihoscd a ~ p o o t e  of data onalplo tliat dllfor from 
Iha flppioaGll dltWUltUod In 1110 RFI raporl, 

3,l  

Rudlonuallda nndyeae aonduolod by Onnimo opaclroacopy otlon y ldd rooulle lor rndlonuclldos 
that aro.not t!pproprlalo to ovalunto na polorrllol olio conlanilnanle, Tliosn lncludo el ior l4vod 
acllication/!luilon produaia, naturally ocourrlng background rndlonuclldoo, and daUglilQr 
radlonuolldae b~ natirnllyj oaourring rodlonuclldoo, +limo lliroo ctaesoo of rndlonuclldos are. 
no\ donoidorad B t t b  aontanilnants lor i l ia tottowlng r m o t i e ,  

Bhorbltvad ncllvntlonllleeion produclo [lint ora commonly raportod In gamma spoctroecopy 
nnalyaaa (q,, b u r l u m 4 0 ,  sorluni+bI, coslurn~134, c o b o l l ~ G 7 ,  o u r o p l u m 4  62,  
rnanganaaa~ri4, rutlionluin4 OO,,and uodluni-22) liuvo I ia l l~ l lvoa ranglng lrom a low dcryo to 2,6 

lioy aroiroullnoly roporlad bOCalJUQ ltioy oro ueod nu lrrlarnal utandarde to moasura 
ga aa'aqulpmant prarlormanao nnd loborntory background or contamlnn!lon, I4owovor, 
tlvntlon/itaaton produola or0 noi roletod to Il ia RFI and aro not expoctod lo  occur 
al TAh 0 ulteo; Tlibrolom, uliorl4lvod acltvnllonlll~olon product0 81'0 not ovnluotod a8 

Humrrn Hanlth 6oreonlng AUOn6UmOnt Appronch for Rndlonuclldon 

. .  

* I  

COPCUI 

Tlia only naturally oaourrlng radlonuolida roporlad In Iha ontniiio spociroucopy atinlysoo lor l l i la 
alld woa ~%~lat,elum40, Poleattlumb40 lu roulltidy raporlod bocauao I1 le uead OB o n  lnlarnnl 
ulandard, Thoro Is ti0 proaeaa knowlodgo of tho uic l  01 polouttluni40 al  TAdO, and roporlod 

llotie uro gonornlly wllliln known background rongoa (Longmlro ol nl, 18QIS,1265), 

Tha diughtara of uranlum mnd thorlum, whlcli arb iralurally occurrltig radlonuclldoo, arb oleo 
rblmlod'  by gammo~epautroeaopy anaiyaau, rhono dnuglilorr (Q,Q,, ~nolopoo of actlnluni, 
blamulh; land, pro Ilnlum, rtldlum, radon, llialllutn, bird lliorlum) nro prooonl in Boculor 

onu and arb nol dlroclly WalUatQd QO potonllal radlonuclldo cantnmlnonto, 
lquallly 'oonlral (QAIQC) actlvltloa rovlow daughlor radlonuclldoe lor  

onornallee, 'and 'any daughter radlonuclldoB that cut1 not bo niirlbutod to tho poront 01 
buokgrobrid uonadntrallona,ar6 ralulnod atl COPCu, 

Prtmary.r~dl~nuol ldou tl iul wora annlyzbd lor llilo ullo lnoludo aniarlclum~24 1, c ~ o l u m ~ l 3 7 ,  
cabalt~rjd~noplunlum.237, I *  radlum*226 and ~ 2 2 8 ,  atronlluni~O0, and looloplc urnnluni, 

f - k ,  

( ~ O l ~ U d u ' t ? l ~ 4 O  Will not bo WalUtlIod BO U COfC,  

d Hadlologlcal Addandurn, rA.10 Subsurfnce 



Deleallon llmlls for rndlonuclldos uro not nvallablo, A valuo of 3 Slgmfl (Ihroo llmoa lho 

measurement unoarlalnly or ono stnndard dovlullon) Is uood to onlculalo u somplobspocllla 
rnlnlmum delectable acllvlty, whlch la  than omployod In tho sumo mannsr n~ u t lolocllon Ilml!, 
Tlils molhodology Is slmllur l o  Currlo's molhod ol dotormlnlng l k o  maxlmum doloalab/o aatlvlly 
of rudlonirclldos (Currlo 10801 0702), Tlils 3 elgma scrooflhg valua lukos Into account 
varlablllly due to counllng slatlsllos, but doos no1 account for spoatral ponk Idanllllcallon 
problems, Thus, lhls 3 slgmn saraonlng la consorvallvo, and may lncludo rudloriuolldes whoso 
prevonco Is spurlously roparlod duo lo  spoclrnl lnlorlorunoos or mleldonllllcullons, Any 
radlonualldos bulow tho mlnlmum dotoclublo nctlvlty ara ollmlnalod RU COPCR, 

3,2 Humon Hoallh Rlsk AaEjossmont Approach 

Human hoallh rleks aro oalculnlnd In Ihls roporl uslng Iho RESRAD codo, a program davolopod 
by the Deparlmont of Enorgy (DOE) to ostlmato doeo troin dlroct and lndlroat sol1 axpoeuro 
pulhways (Vu ot all 1003, 1177), RESRAD also Incorporales Iho Envlratirnonlal Proloatton 
Agency (EPA) caneor rlsk slopo laclore so thal Illollmo oxooss o8tioor rleks can ba aaloulalod 
In addlllon lo  annual dosos (mromlyr), LANL has dovolopod olto.spoclilc Input paramolars lor 
the RESRAD oade lo rolloct tho local moloorology, hydrogoology, and lopogruphy, LANL has 
also devolopod doftiult oxposura aesurnpllons far dlflorant land usoo, lncludlrrg raaldanllal, 
Induslrlal, construcllon, and reoroallonal (trall usor und cnmpur) aoonarlos, Thoso paramotors 
aro avallabla In tho Dorlvallon and Us0 0 1  Radlonuclldo So11 Cleanup Quldollnos documonl 
(PQrOtIn 10964 1328)i 

440 RESULTS OF QUALITY ASSURANCUQUALITY CONTROL ACTIVITIES 

Thls seotlon describes tho rosulls 0 1  CIA/QC nellvlllos lor racllonuclldo nnalysas of samples 
oollecled lrom Ilio TA.10 Subsurfaca Aggrogolo, The dlBOUtlAlOn Is organlzod ucaorcllng to tho 
sullo 0 1  atinlysos performod nnd tho requoel numbors Undor which snmplos Woro nnnlyzod for 
oaoh sullo, In Appandlx 6 of thls nddondum, Iho OA/QC Issuos Ilia1 aroso durlng analysis aro 
summarlzod accordlng to lho roquoal number and nsaoclnlod sarnploe, 

Rnd/o/oylcn/  Addondum, 7 ' A ~ f O  Subitutfnca 7 



Bamplotr woro nnalyzod for rad~onuc~~doe undor m m y  dtlloront roqumit numboro, Tho G~QCII IC 
radtonuolldo analyobo 'Inoludod atronllum~O0, gammn epoctroscopy, leotoplc urcinlum, and 

B df thin addandurn, 

For, roquoata 18323, 10702, 18712, 18000, ieOQ0, 18804, 10014, 10700, lOtG0, 10703, 

20083,' 20081, 20080, 20316, 20343, 20370, and 20130, all dnla aro valid and ueablo wlthout 
quallftchttonl 

tOlUl llranlUmI rho UpOClflC anQlyloU 688oClolod wllh O O C h  rbqUQGl, 01'13 ptQ5GfltQd Ill Appondlx 

18704; 18?7O, 18771 I 18773, 18784, 1081 1 , 18004, 200G0, 20070, 20073, 20077, 20080, 

For roquouta 107001 1RT10, nnd 18032, all uranlum dnto aro quallllod J, oellmalod doloctod 
quenlltloo, for u low roaovory In llin CtC m n p l o  (34 to 3t%), All othor dota aro volld and usablo 
w I t h ou t qua I I f  1 on t Ion 

For r Q q U W ( U  18713, 18710, 1872fi, 10727, 18731, and 18741, dl uranlum data QrO qu~ll i lad 
J for low roaovorloe In tho QC enmplo (32 to OG%), Dotoctod V ~ U Q S  o l  olrontlum40 or0 oloo 
quallflad J for hlgli rboovarloa In tho QC samplo (122 lo  lG4%) ,  

For roquael 18720, urunlum data nrtl quallllod R, rojocted, lorn rocovory oi I O S S  l l ion 1% In tho 
CIC anmpto, Dolootod valuoi of olronllum~00 aro quallllod J lor a high rocovory In Iho QC 

eompla (1 2270)~ 

Far roquoat 18743, urnnlum data or0 qunllflod J for a low rocovory In Iho QC sornplo (26%), All 
otlior data ar6 valid and uaablo wltliaut quallllcotlon, 

For rOqUOLIt 18dO& uranlum and ~ l ron l lum40 data are qUdlllQd J lor low rocovorloe 111 tho QC 
and matrlx Bplkb tmmplOtf, roapootlvoly, 

For raquaata~l8101 ond 10102, l h m  woro eovorul QC problome, In 011 samplos oxcopl 
AAI304t3Ol.whlch wull lncludod In anolhar bolati, UrBnIUm data nro quallllod J lor low rocovor1oG 
In ttio QC aamplo (ob to re%), tn a11 eamp~oa OXCOP! A A B G ~ G ~  and A A D G ~ G G ,  wtilcli woro 
lncludod In ano\liar batah; etronttutnBg0 dntn or0 qunlilloci n l o t  u recovary In 1110 QC somplo 
ol  laba,i l ian~l O%(spimMnatoly B%), For enmploe AAl30464 and AAB84tiGI tllrontlurnbO0 dol8 

ora qunllflod J for low rocovory In Ilia QC sumplo ((10%), All othor dula arG valld and UEQ~IO 
wit t~oui  quullitpatlon, 

For rbquoet 101 04, rrtronttum430 dala nro quallllod J !or n low rocovory In t l ? ~  QC onmplo (22%), 
All 'alliar data'aroavnlld and U O U ~ I Q  wlllioul quollflcatlon, 

JunoJ, lOD0 e Radlologlcnl Addondum, TAD10 Subrutloco 



For requost i9105, urtlntum data oro quallflod J lor low rooovorlae hi Iho QC sniiiplo (GO%), 
Slronllum*00 data nro quallllod J lor low rocovorlos In tho QC samplo (22 to 20%),  

For reqUesllD574, lho lab usod a samylo amount that watl too bmall lor  propor quanlllatlon lor 
gamma spectroscopy and lotnl urnnlum, Thoroloro, data for gumma epoctroeaopy and tolnl 
uranlum are qualllled J, 

For roquest t 01104, s l ron t lumm data uta quallllod J lor low raoovor1oB In tho  QC samplo and 
laboratory aontrol snmplo (LCS) (62% and 044:), All otlior data nro valld and ueablo wllliout 
q uall llonl Ian I 

For roquest 19688, slronltum4JO dala aro quallllod J l o r n  low rocovury In tho QC eampla ( M Y o ) ,  
Urtinlum dnln for eamplos AAt30370 and AAt30601 aro qumllflod J lor Iiavlng lntornnl slandards 
oulsfdo oontrol llmlls (Illollmo docay valuog bolow allowablo Ilrnlte), All ollior data aro vnlld atid 
usnblo wllhout quallflcatlon, 

For royuoet 10789, uranlum dala aro yunllllod J lor low rooovary In I l ia QC sumplo (70%), All 
other data nro valld and usnblo wllhout quallflonllrlh, 

For roquests 10804 and 18805, uranlum and strontlum40 data ara quullllad J lor low malrlx 
splko rrrcovorlos (75% and 21 %, rnepootlvoly), 

For raquost 19El07, slronllum4IO d a h  flro quallllod J for a hlgli rocovory In Il ia LCB sumplo 
(121%), Uranium data nro qual[llod J lor Iiavlng lritsrnul standards outsldo control (Imlte 
(Illellme decny vtrlues bolow nllawablo llmlls)l 

For request 10808, stronlltrm40 d a h  aro cluallflod J lor low rocavorlae In Il ia mnlrlx eplko 
sample (36 to 7G%), Uranlum dula a m  quallllod J (or E\ Iilgli racovory In tho LCS sarnpla ( i22%) ,  

For raquest 1 9800,  slronllurn-80 daln 8ro qunlllled J lor E]  low rocovory In Iha QC eaiiiplo (42%)1 
Urnnlum data aro yunllllod J lor a hlgli rooovory In Iho LCd sample (121%) and n low racovory 
In tho QC StlflIpIO (79%)1 

For raquools 10812 and 19014, slronlluni~00 dnla nro quallllod J for a low rooovary In tlio LCS 

sample (70%)1 For samples AAB6680 and  AAB6687, uranlum daltl aro quallllod J for liuvlng 
Internal slalldardo outsldo control llmll5 (llfollmo decay Valuotl bolow allownblo Ilrnlts), All otlior 
dola nro valld and Usnbla wlthoul qunllllcatlon, 

Rndlologlenl Addondum, T A d f O  Subeurlnca D Juna 3, fD0B 



For rbqudal lOUib, atronllum40 and uranlurn d a h  aro qualltlod J tor low rocovorloti In 11io QC 

EIampiQ [do  and 61 % I  rCetpQOlIVQly), 

For raquoatu 19878 and l Q O G O ,  1116 tramptoe Woro aplll Inlo eovbral balahoe, For mmplos 
AADO2G7, AAiQ440,  AA00401, AAQ0464, AADO248, and AADQ2t3, I l io  olronllum~r)O d a h  ora 
quallii6d~rl far a'low raaovary'ln tho QC aumpla (70%), For aainplo AAB8440, tlio uranlum d o b  

ura qirtriiiiad J lor n tow mutrlx ap~ko  rooovory, AII oltiar data oro valld and utrablo wltlioui 
quallfloallon, 

For roquast 10004, all uranlum ddlQ 8ro qUollflQd J lor low rocovarloa In Ilia QC camplo (46 to 
7301611 For uamplau AABO'tOl and AAl30700, all'ontluni~Q0 data uro qU0llllQd J lor a low rocovory 
In tho metrtx ~plkbleampla (42%), All olhor dnla m volld and uaablo wlthoul qunllllcallon, 

nl 10080, olronllUltib80 dnla nro quallllod J for a low rocovory In 1110 mntrlx splko 
7%) and uroiiturn data pro quattltod J l o r n  lilgti rocovory In ltio molrtx eplko somplo 

For raquast 108l.37, olronllum4N doln nro quallllod J for a low rocovory In tho malrlx rrplko 
w m p h  (W%) and uranium data urn quallllad J for o low rcicovory In Iho matrlx ~ p l k o  oatnpla 
(70"6),, 

Far raquoel tO8138,~alrontluni~Q0 dulo aro q u a l l h i  J lor Q low rocovory In tho mnlrlx GplkO 
oamplb (77%) nnd ' l l i a  QC mmplo (do%),  All olhor dola aro valld nnd uooblo wltlioul 
quulll Ioutlon, 

For roquost 1OOQ0, alronlluni430 data uro quollllod J tor o low rocovory In tho rnolrlx 6plkQ 

aninplo '(03%) end llia QC namplo (30%), All olhor dnla oro valld atid uenblo wltlioul 
quallllcatlon,~ 

For roqiioat i O O Q 2 1  uranlum and alrontfuni~O0 d a b  aro qunllflod .I lor low rnolrlx splko 
rQOOVQrlQ0 (76 ant! 77%, t'oU)>QCtlVQly), 

For roquoet 1 Q W O ,  uranlum da\a aro quatlilod J for low rocovortoe In \t ic QC satnp~o (78%)1 and 
~tronl lurn~80 data am qunllflod J lor low nialrlx 6plkQ rocovorloB (77% ), 

Formquos i  20012, atrontlum~oo rawtie ora quallllad J for tiolorogonolly nliown in dUpllCato 
ant3l)Bee;'ThO dlJpllC€IlbQ varlbd by'moro Illan 20% for ValUQB grOB!ly Q%CQQdlng 1110 6CrQQlllnQ 
aallon leva1 (SAL), All othor dola nrd volld and ueabla wltliout quullllcotlon, 

IO llndlologlcal Addnndum, TA.70 Subeurlaco 
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For roqllost 20082, urantum dntn aro quallllod J for havlny lnlornal atnndards oulsldo oontrol 
llmlts (Iltottmo deoay values bolow allowable Ilmlte), All othor data uro valld and usabla wllliout 
quallllaatlon, 

For requost 20087, uranlum data aro quallllod J lor a low rooovory In tho QC anmplo (75%), All 
other datu are valld and usflblo wlthout quallflaatlon, 

For roquest 20109, stronllum~00 data aro quallllad J for a low rocovory In tho QC sanipla ( 7 0 % ) 1  

All other dnla are volld and usablo wlthout qunllftcntlon, 

For raquost 201 I 1  I iirflnlum nnd atronllum~D0 data a m  quollflod J lor low rooovorloe In tho QC 

samplo (78 and 27%, roopeallvoly), 

For roqirest 201 13, stronllum*90 dnta or0 quallllod J lorn low roaovory In tho QC snmpla (68%)l 

and uranlum data aro qunlllled J t o r n  low rocovory In Iho LC6 ( 4 3 % ) 1  

f o r  raquoat 20232, uranlum data am quallflod J for a hlgh roaovory In tho LC6 (127%), Al l  other 
datti are valld and usablo wlthout qunllllcotlon, 

For roquest 203251 slrontlum4IO data aro quallflod J lor a low rocovory In 1110 malrlx eplko 
sample (&%)I and uranlum dnla aro qunllllod J lor a low roaovory In tho LCS (70%), 

For roquost20328, s(ronllum4lO daltl uro quallflod J lor a low rooovory In (110 QC B U I T I ~ I Q  (03%)' 
All othor data nre vulld and usablo Wllliout quallllaallon, 

For raques! 20332, uranlurn and slronl lum40 daln aro yuallllod J lor law raaovorlos In Itis QC 
onmplo (63 and 71%, rospoatlvoly), 

For raquast 2010, two snmplos woro nnnlymJ lor gnmnin epoctrosoopy and l s o l ~ p l ~  plulonlum, 
All QC paramelers wore wlthln allovlod Ilmltg, lherotoro all data nro valld wllhout quallllcntloti, 

Rndlologlanl Addondum, 7Ad IO Subsurlnco 11 



\ 

BtO SiT&BPECIFIC REBULTS, CONCLUSIONS, AND RECOMMENDATIONS 

t,l PR8 10n002(a) ' 

PAS 10-002(a). QOhelU!e 01 a lormor eolld wnsto dlBpo6ol plt (TA* lO-44)  for tho f0tmQt 
, t  

radloohamlulry laboratory, No 'radlologlcnl conlrlltuontn nro rotalnod 08 COPCe In 1110 tiurnon 

Iioalth earidntng aettooumonl lor PR8 10402(n),  and no lurthor octlon (NFA) Is rocommondod 
lOr' thl6 PROl 

6,11i' Hletory of PRB 90~002(a) 

PI38 104lOi(a) WRQ 0. waato dlapoeal plt mobeurlng 6 I t  long x 6 II Wlda x 12 I t  doop l l lat Wa6 

uoad.to dlopo6i of oponl,ohomlonlo, taboralory aqulpmont , and Itnoti adch rrb glovoe, roge, and 
ncld boill6a; Tlia oxact datoe ol uuo lor tli le plt nro no1 known, bul aro tliouglil to hovo boon 

4G and lBBO, II 10 QIQO no1 known WhotIiQt llll0 plt Was COVQrQd durlng O t  OllQr I110 

tIVa Uuo, bul It ie thouRlit l t ial aftor It woo no longor In uoo In I h O  eerty 18600, 11 WQB 

it1'011 until olonnup aotlvtlloo bogan In 1 ~ 0 3 ,  Tho q u p n ~ o s  ot con\amtnnnts burlod 
t l ~ o o  unkn~wn~8poolllaconlarnlnon1o Itetod ao potoriltnlly prosonl In tlio ptl lncludo 
, urinlum, bbrlum, aodmlutnI ptollnum, bonzotio, carbon latmclilorldo, UnBpQClllQd 

nalde'(pr6lxibly njlric, Iiydrachlorlc, Iiydrolluorlc, and oullurlc ocldE), and UnOpoclllQd orgorilcs 
and tnorganlde, ottior radlonucildou muy tinvo boon In ttio wnoto, but woro no1 dOCUmonlQd, 
PR'B 101002(a) w i a  doaonlamlnnlod and dQootnmlselonod In 1 ~ 0 3 ,  AII waoto llotno woro 
rort;ovad and tlib plt wnu uxaavatod lo a dopth of 1 G  f l ,  Tho plt WBO llion backllllod wlth cloan 
UOII, * 

Tlib COPCu far PRO 1O~OO2(a) lncluda elrantlumbQ0, total uranlutii, bnrluni, cadmlum, loroat 
nnalylo (lat (TAL) m ~ t u l ~ ,  VOCa, and $Voce, Only \lw tadlonuclldbs nro dlecussod In t h \ B  

addanduml 

+ \ '  

I 
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Durlng tho 1063 deconlamlnallon and douotnrnlsslunlng, roadlngs at 1110 boltom 01 Ilio pll allor 
axcavallon lndlcntod 115 mfllht'oi bolfllgnrnmn rudlonallvlly, In addlllon, Ilvo liolaa worn drlllod 
In or near PRS 10*002(a) durlng 1110 10'17 Formor Ullllzed 611~s honiodlal Aclloti Program 
(FUSAAP) survey, Theso h o l m  lndloalod no gross bola radloaallvlly abovo background, but 
dld lnctlcate above background gross alpha radloaotlvlly, 

51113 Flold InVOgtIgntIOn of PRS 10*002(n) 

Tho objocllvo ot Iho Phaso 1 RFI at PRS 10*002(a) watl l o  characlorlro I l io  nnlura, aunuoiitratloti, 
and laloral and vorllcal extent 0 1  polonllnl subsurlnoo aonlnmlnntlon rnlalod to Iiislorloal 
nctlvltlos at the slle, Tho flFI was conduclod In July 1004, Tho a r m  ot P R 6  10~002(a) was 
clinractorlrod tislng OIIQ l o u r w m o d  earnpllng array (Fig, G,1,3*1), 'rlils array was aonlorod on 
strualuro f A * l 0 - 4 4 ,  and WEIS orlonlod In tho lour cnrdlnal cllrocllons, Tho array cotrslslod or 6 

boreholm augersd to 50 I t  bgs, boreholon Wure spnaed 10 11 apart along tho arm8 01 tho array, 

Samplos collected from oach boroholo woro submlttod lor unalysls tor SVOCs, TAL molnls, 
gumma Ypeatroscopy, Iota1 ufflnlum, and slronllum~90, All approprlnla QC sarnplefl, lncludlng 
dupllcates, lleld blanks, and rlnsflto blanks, woro aollontod durlnu subsurlaca sol1 sampling 
acllvltles, Sampllng Inlormatton Is surnmarlrad In Ttiblo 5 , l  A-1 0 1  tho RPI roporl, Rudloaotlvo 
flolcl scroanlng dnla lndlanlod that no radloaallvlly was doloclad ubovo lnslrumont background 
I O V Q I S  In thls drllllng array, Boroholos wora baokllllod wltli drlll outllngs and aomplolod wllh a 
2 4 l  Ihlck concrete cup, 

For more Inlormution nboul tho RFI  llold uatlvltlos ut PRS 10402(a), rolor to Soctloii G , 1 , 4  ot 
tho RFI report, 

Rndlologlcnl Addondum, T A d l U  Subsurtnco 13 



R a d l a l q l c n l  Addandurn, T A s T O  Subeurlnco 



5,1,4 Bookground CompnrlRon lor Aadlologlool Conatltuants nl PRS 1 O-O02(n) 

SAMPLE IO 

Aadlonuolldos deloetod In 1/10 PRS 10402(a) a r m  W m  oampurod lo tho mlnlmurn dolaclnbla 
aellvlty QB desorlbed In Sectlon 311 01 IhlB addanduml Tho results Itom PRS 10*002(a) samplos 
wlth aotlvltles sxoeodlng tho mlnlmurn d ~ l ~ ~ l a b l ~  nallvlty w e  proeontad In Tnblo 6 , i  1 4 a 1  

natlvlty, and I1 wlll bo anrrled lorward In lho tloroonlng ussostlmant lo Iha SALS aaniparleon, 
Strontlurn4lO W f l S  the O n l y  radlonuclldo dQtQO!Qd nl IGVOIB grocltar lliun tho mlnlmum doloatflbla 

SAMPLE MATRIX OEPTH (It) StRONT1UM*9O 
LOCATION (PW) 

TABLE 541 444 

PRS lO-O02(t1) SOIL CONCENTRATIONS FOR RADIONUCLIDES WITH VALUES QREATER 
THAN THE MINIMUM DETECTABLE ACTIVITY 

AA6BZ15 10*1260 Alluvlurn 
10.1 262 Alluvlum 

3 I 3-81 0 0177 

AABO228 1041282 Alluvlum 314-4 0181 

AAB0232 10.1 252 Alluvlum 16,4-i U,O 01G6 
AAB0241 10*125t) Pumloo 401U-4i ,6 1102 
AAB0251 10.1 2 ~ x 1  Transltlonal 20,G-27,1 Ol13Ja 
AA08250 10.1 253 Purnloo 4014-60 t1,48J 

r 

AAB6231 1 O b 1  252 Alluvium 16,4-1 8,O 0172 

- 
v 

n SAL m S c t o ~ f l h g  flollDfl Iovol, 
b D = Dupllcnla mfnplo, 
C J n Vnluo Is nn oallrnnlud doloclod qunnllty (000 Sucllon I L O ) ,  

5,1,5 Humon Honlth Assossmant for Rfldlologlaal ConstltUanta nt PH9 106002(a) 

Thls sootlon prosonts tho human honlth assossmont !or radlologlanl data oolloctod !rotn tlia 
PAS 104002(a) area, 

5 , l  ,5,1 Soraenlng Assaasmont for Rodlologlanl Conetltuonts nt PRS 104l02(a) 

Thls saatlon dlscussos tho SALB oompurlson for P R 9  10402(n) rndlonuclldae dotaotod nl 
levols groator ttinn mlnlniuni dotootablo uotlvllyl 

Qroater Thnn or Equal to SALl No redlonuolldn woe dolooted nt IoVaIs grafllor tliuli or aqua1 
to (he SAL, 
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Udaauaa lttrontlum40 waa l l io only radlonucllda do toc td  at lovolu bolow SAL, no tnultlplo 
oliamtoal oveluatlon IR oondualod, At !)io aoncluelon of t l i la acraontng aeooesniont, no 
r~dldn'uolldoe ura rclulnod u6 COPCs, 

tt,'tltr,2 Entont of Contamlnntlon for Rndlologlonl Conntltuonta ut PR6 10b002(0) 

No ratllonlJdldoa wuro ratalnbd BO COPCa In tho ocroening uuuoaamant lor t V S  10.002 (dl 

h'l ,tf,3 BlBk Anmeemant for Radlolaglcal Conatltuonte ot PRB 10~002(0) 

No doaa aaaoeamont WPB conduclod for PRS l O b O O 2 ( a )  ~ O O U I J B Q  no radlonuclldoa woro 
rotnlnab'ua C O P C ~  'In Iht, doroantng unaaoornoni, 

lfll,O Eaologlcal Aaaouamant for Radlaloglcal Contitltuante at PR8 lO*OO2(a) 

Tlia prallmlnarya aoologlaal aoroonlng usaoaeniont Indlcotaa !lint M a  5it0 le locatod In a 
floodplnln and Ir, p o t ~ n l l ~ l l y  wlthln Ilia foroglng rango ol l l io egoltod bal and porogrllio fulcon, 
Tlibao faatora rnultt bo tukan It!\o rlonuldorutlon aliould m y  romodlol aollon bo undortnkon ot 
I l i la bllOl 

Aaoordlng to guldc;tlco from tho Inlornallonul Aloinlo Eliorgy Agoncy, Iiunion Iwnltli Q ~ B Q ~ ~ I T ~ Q I ~ ~  

rooulte lor radlonualldaa art) uuaumad to bo protactlva of nioot anlttial poputatlono (Intornnltonal 
AIO& 'Enorgy Agonay' IBOZ, 0883)1  AB a raeuil, 1110 tiumati tionllli ouoooemant rooulto 
ndoquatdy roprodmt ttio motogtan~ aonaorne for l t i lo OIIO, 

tf,I,'t Condualone and Rboomniondatlone for PR8 1 ObOO2(n)  

tflZ ' PR8 10.002(b) 

PRO 10b002(b) aondete ai li lormor eolld \IW\Q dleposol pll (TA4040)  lor IIIO lormor 
rudloalibmlatry Inboratory, 61rantluni430 woo rolalnod aa a COiJC In Il ia human Iioallh ocroonlng 
asuoaamoni l o r  P R e  10~002(d);  A rQdlologlC~l doe0 o ~ e a a s r n a n ~  porlorniod 011 1110 

PRS 10~002(b) datn lndlaoloe Ilia1 rlek IQVQIR aro accaptnblo In l l io curronl rocroatlonol 
lund~usa'aconerlo, but uro unclacopiabla 111 tho iuturo raetdontlol I n n d u o  ocannrlo, If tho stto 
Itr dovalap6d lor tae!don\lat dr agriaultural u00, ronrodlnl actlon m y  bo wnrron\od, 

4uflo3, 7bl)U lb  Radiolo~lcnl  Addandum, TA.70 Subaurlaca 
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5,2,1 Hlstory of PRS lo4lO2(b) 

PRS 104002(b) Is dlscussod In Subsoollon 3,1,4 ol tho RFI Work Plnn lor OU 1070 (LANL 100z, 

0763), 

PRS IO.oOZ(b) was a wasle dlspoval pll usod to dlsposo of sponl chomlouls, lfiborulory 
aqulpmonl, and trash such as gloves, rage, und acld botllos, In addlllan, I l i ls pl l  wilo Usod lo 
dlsposo at residuos from lha lanthanum.140 oxtrnctloti proaoRs parlormod In tho radlocliamlstry 
laboratory, PflS lo~O02(b)  wa8 dlvlded Into Iwo soctlons, each mousurlng 6 I! x G l t  x YO 11, Tho 
pl l  saallons were llned wlth boards and lrnd wood covorsl Tho quanllllos of conlumlnanls burlad 
In tho pit ara unknown, Speolllo contamlnanls llslod us potontlally prosont In Iho pll lnaluda 
s t r o n t I u md 0 0 , u rn n I u m , ba r I u m , cad m I u m , plat 1 n u m , bo n z o no , oar b o n t o I r aa Ii Io rl d o , u n s p o o I f  I od 
acids (probably nllric, hydroohlorlo, liydrolluorlo, and sullurlc aclds), and unepaclllod organlcs 
and Inorganlcs, No othar radlonuclldesworo doeumontod In lho wasto, 

Tho exact dates of us8 lor lhls plt aro not known, but are thought l o  trnva beon bolwoon ID45 
and 1950, Alter I t  was no longer In uso In Iho oarly IgtiOs, Iho pll  W ~ B  covorod wllli 8011 unlll 
It was ducontaminalod and dsoommlsslonod In 1003, All solld Wasto wno lhon raniovod and Iho 
plt was excuvalod to n doplh of 213 I l l  Tho pll was lhon backllllod wlth aloan I I I I ,  

Tho COPCs for PRS 1 O~OOz(b) lnaluda strontlum40, total urnnlum, burlum, ondrnluni, TAL 
matals, VOCs, and SVOCs, Only tho fadlOnUClldoB aro dleaussod In lh ls addondum, 

5,2,2 Provlous lnvoetlgntlone of PRS lO4102(b) 

PRS 10.002(b) wns lnvssllgalad provloue lo  tho RFI,  Thoso provlous lnvosllgnllons aro 
doscr lbd  In Siibsaollon 3 , l  A I 3 , 2  of lho RFI Work Plan lor OU 1070 and summarlzed bolow 

(LANL 1992, 0703), 

Durlng tho 1063 deconlamlnnllon and docornrnl~slonlng~ I1 wab dolornilnod (hat sllglil slronllum 
aontnnilnatlon rernalnod In (he bottom of  tho pll l  Howavor, bacaueo gross  bola rttdloaallvlly 
was approaching background, tho plt was bnckllllod wllh olouti 1111, 

Several tost holos wore drlllod at or near PRS l o ~ o o z ( b )  In 1973 and 10741 'rosl hole Mq, drlllod 
In 1073 to a depth of  approxlmaloly 38 II, was a low motors north 01 l l io PRS, Plutonlum und 
slronllum40 arlalyses lndloatod only bflakground aatlvlty, lndlcallng no sulsaurfnoo mlgrallon 
hod occurred lrom tho pit, A last hole drlllod In tho pl l  In 1074 l o  n dopll i of approxlmately 
11 It conldned only background gross alpha and botn rndloncllvlly, 

Fln dl0 I og IC  n I A d d o n durn, f A  6 1 0 9 11 b 8 u r In 00 f 7  



Durltig Iho 1977 FUORAP aurvoy, llvo holoe woro eugorod In or n o w  PRS 10*002(b), Conlrary 
to 1116 maullo from 1110 1073 and 1874 loat 1i0l00, Iho FUSRAP bOrQliOlf30 lndlcalod gross bola 
aolldly Up to 281 pCl/g wllh Iha hlghoot concolilrallone occurrlng In boroholo 48bb nt dopllis 
ot l B ' t 0  20 It, 

, G;2,3 

'T'lib abjaollva ol lha RFI at PR8 104!02(b) WOQ to clioraclorlro Il ia noluro, conconlratlon, ond 

&Idd Invbatlgotlon of PRB 10.002(b) 

' I  latoral lrnd vbr~~aul axlont of polantlol aubeur~aco oontamtnallon rolalod to hletorlcal octlvltlos 
nt tho' o h ,  Tho RFI wal) conduotod In J ~ l y  1884, Tho oron of PRS 10*002(b) wna charectorlzod 
uslng'twc four&niad eampling orroyo (Fig, 6,2 ,3~1) ,  Tlio !Ire1 at lhoso nrrclye OOndSlQd ot Q i g ~ i l  

h . * * .-L ,. . -  . I  -borollolba and wno'drlllod uacordlrig lo Iho aurvoy coordlnalao 01 tho orroy, whlch woro thought 

Jutlo 3, Itlad f U  Radlologlaal Addondum, TA*lO S ~ ~ b e ~ ~ t l n c b  
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Badkground Comporleon for Radlologlcol Conutlluontn ot PRS 10~002(b) 

. Rdlonublldda dthdrad In tho PR8 10~002(b) a m  word camparod to llro mlnlmum dolocloblrt 
sa~l'V~~y,ma dudo ' r l~cd  In 8aallon 3,l of l l i la eddondum, Tho roaulla from PRS 10#002(13) anmp~as 
Wllh"&lIVlI~l~~ Q%O&ldlhQl 1170 'mlllll?lUfll dQlbOlUbl0 O O l l V l l y  010 pt0trQnlQd In tublo tI2,4*1 I 

~ t r c i t i u i i v ~ o  , I  i i a  tib o i l y  rndlonuolldo dotoolod ot ~ova lu  groalor I tinn tlio mltilmum dolQcloblr, 
aotlvlly~*andilt wlll bo oirrlad forward In tho ocroanlng ~eoouemonl to Iho EIALa oompnrloon, 

TABLE 5,2,4~1 
I PRS l0~002(b) OOlL,CONCBNTRATIONS FOR RAblONUCt\DES WITH VALUE8 GREATER 

THAN ?"E MINIMUM DETECTABLE ACTIVITY 

, 

6AL Y Borbonlirg aollon loval, 
bJ w Vnluo 11) nn onllinulnd doloelod quairrlly (POD Bucllon 4,0), 
'0 Obb w Tlio CIlawl Mornbor 01 llio Durdollor Tull, 

> *  

Human Haalth Aeaoaamant for RadlologlcQl Conblltuonta at PRS 10~002(b) 

n ~ &  Aeattosmont for nndlotoglcat Conutttuonto at PRS 10-002(b) 
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Qroator Than or Equnl to SAL, Slronl~um~DO was dolooled at Iovols groalor than Its SAL 

(800 Tablo 5,2,4*I atld Flgi 5,2,3*1), 

No SAL, Alt radlonuclldm had SAL9 for aomparlBonl 

Loss than SAL, No radlonuulldo was dolaclod nl lovole loss than tho SAL, 

Because no radlonuclldes Wore delootad til lavale bolow SAL, no multlplo Ohomlcul nvaluatlon 
Is oonduated, At the aoncluslon 01 lhla scrocnlng &88asumanl, elronllum-DO le ralalnod u 
COPC, 

5,2,5,2 Extont of Contomlnotlon for Rudlologlonl Constltuonta at PRS A O~OOZ(b) 

Boreholes 10=1257 and 10-1280 aro Iha only loonllons at PRS 104N2(b) whom 8 l r O f l l h ~ ~ D t Y  

aoncentratlons oxceoded thci SAL, As ahown In Figl !%2&Il thosa barohaloe aro boundod 
laterally by nelghborlng boreholes W l l h  Btroflltum~QO oonoon~ral~ons bolow tho SAL, In nddlllon, 
the elovated values 01 strolillum4IO aro llmllod to ona doplh ul aach locutloti and aro bounded 
by lowor slronllum=gO aoncenlrallons h samples oollooled a l  towardeplh8, Addlllonal dk"u?n 
ot Ihe vortlcnl and laloral oxtent of contamlnallon, a8 wall as a oomparlson of lha RFI data and 
FUSRAP data, Is prosentsd In Soctlon 5 , 7 , l  at lhls addondum, 

5,2,5,3 Rlsk Assossmont for Radlologioal Conatltuonte at PRS 10402(b) 

Ttils socllon dlsoussos tho doso Eisaessmont for PRS 1 o~Ooz(b), 'rho closo nssosamatit 
oonslsts of Ideiitlflcallon of radlonuclldos of pcrlonllal uonaarn, axposuro aeeosstnml, and 
dovelopmonl of cloao oonlrlbullonu, 

5,2,5,3,1 ldontlfloatlon 01 Radlonuclldos of Polontlal Conoorn 

Tho rosulls 0 1  the soroenlng nesassmont for PRS lO*o02(b) show Ihal elronllum~D0 Is ralalnod 
as a radlonucllde ot polonllal conoornl 

5,2,5,3,2 Exposura nnd Doao A8808emont lor PRS 1 O~OOZ(b) 

An oxposuro and doae assossmenl o l  Ilia olovalod slronlluni~00 a l  PRS 10402(b) wae 
oonductod to delormln6 I t  the romalnlng tltrontlumbuU poaoa u ourronl or potanllul lulure lraullli 
rlsk, Two scanarlos w w o  evaluatad lor lholr oxposuro polonllal: 

Curront rocrootlonal us0 of tho flroa, and 

UOB of Iho m a ,  

Rndlaloglcnl Addendum, T'A.10 Subeurliroo 21 



, I  ' 1 '  
Bot hluoonarloe WQrQ QVaIUUtOd uelng tho DOE RESAAD program and tho LANL*epQCIfIC dOfQUIl 

* I  
:and. o l k  paramotortl apooiiiod In Dortvotlon end UBO of RGdlonuclldo SOU Cloonup 

QLiidetinart (VU Q I  at, I O O ~ , ~  1177; Psronn i e o o l  m a ) ,  AII do613 OVQlUQllOn6 tncludo it10 

ovnluntlon oft, a t r o n t l i m m  a It0 docey product ytlrlum-00, BQCPUSQ nlronllum430 end 
y i t r l u i h o  h a v ~  rsiottvoty etio If4voo (approxlmntoly 20 yoero arid 04 hours, roepocllvoly), 

1 1 , ' .  . 

till do~asIaatlmalod for IllaeQ rndtonuotldae nro hlgllQQt In lllQ prosonl and doCrQnOQ ovor lima, 

eraallonat UUQ t)at~narto la baood on tho ossumptlon that eomoono hlklng tlirougti 
be bxponod io,COPCe Llirougti lnliulullon o( rosuspondod dust and tncldontnl 
oll, Tho hlglioel lovdl o l  nour~eurfnoo conlomlnollon nt PRS lO-OOZ(b) le 
rPtlllUm~g0, WhlCk WUU dQlQOtQd ut a doptli Of 3,(3 10 4,2 fI In bOtQhOk3 10*1267, 

. .  
tho nix1 unconlemlniad bardhole), Ttioaa aeaumpllonu rogardtng Iho 8ourco torm aro QXpOCtod 

timela l t i i  polantlal 'dauo~ii ordor la oompononto for unoortnlntlou in tho dolnbnoo, In 
thdhol rhd  raadlng 011340 pCllg tar s\rontlum4XI appbars to bo aesoclntod wl\h n 

p t ~ & ,  of etirnpnat boanuna furttior aarcoonlng of t ~ i t e  tiorlng lntllonlod no olQVQlQd ncllvltloo ai 

T I ~ Q  reoilto t i l  1110 dooa aaaeeamant lor Ilia ourront rscroatlonal econarlo lndlcuta !hnt (i ~ O S Q  

of*o,B rnram/yG would bc r&dVQd undor ltro oxposuro neouinpttone doecrlbcid ubovo, B O C ~ U S Q  
uro atreumptlonu ard f3XpQOlOd IO ovoroellrnnlo dam nnd !ti0 QetlmtIlQd doea le wall 
EFAgutdbllno ot ilj rnmm/yr, ourroni rcaroottonal uoo 01 t t i te  nroa doos not poso u 

dgntllaant.rlak,lo !iuman iianilti, Fix doloile ot ttio REBRAD catculallone far tt i le oconarto, rofor 

I t  

' any othar lotratton, 

to Ait%dlx C , ' o ~ t ~ \ l o f l  C.1, 

?'lie roatderittnl ut16 aaanarlo tu beeod on tlio oaoumpilon lliot n liouaa 10 bullt In iiro mooi IilQIily 
adnt d nrou, Tha roaidanttal UOQ codnnrlo noourno8 \lint tho oonlnmlnntad nron oxcavaiod 
for I o Iu 26, I t  x 60 Ill w t W i  la ltio approxtmnto el20 of tho a r m  oontninlnD all of iiio 

b o r o t r h i  arJaaalatad W i i  PHE I O . O O ~ ( ~ ) ,  Ttio econurlo nieo nseurnoo itioi itln ovorego 
olront i l j ' ;n i~ aoiivti i  In ttio Z! It x DO n r w  10 ~ L I  pct/OI T h l ~  va~uo 10 i l ia actuol avorago 

lnaludoeltlio maxlmum etrontlum~00 vnluo of n 0 , e  pCllg1 In FUSRAP boroliolo 

f ,., ' I 

aUtlVllyfOr tha VOlUnlO Of 11011 OOntUlt!od In I h Q  26 f t  X GO It PtOD to n doplll Of 
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48bb, Thoso asoumptlons ragardlng Iho sourae lerm nro oxpoclod lo ovorosllmato tho polontlal 
doso In order lo  aompensale for unaerlalnllos In tho dalabnaa, 

'The oxpovure pathways lor ltiu rosldonllal Use sconarlo lnoludo lho lollowlng: 

lnhalatlon of rosuspondod dust, 

Ingestton 0 1  produao from a homo gardon, 

Ingestton of homo*groWn moal, 

a lngesllon of homegrown mllk, and 

lncldonlal sol1 Ingesllon, 

Based on Ihe groundwater modal usod In RESAAD, slronllum-00 vrould no1 ranch tho wnlor 
table prlor lo  Its decay, Theroforo, palhwnys nssoalnlad wlll i  groundwnlor do no1 aoii lr lbulo to 
the axposure potontlal, 

The rosults of tho doso assossmonl lor tho futuro rosldontlal sconarlo l ~ ~ d l ~ a t o  tl ioi an 
ostlmatod dose of 17 mremlyr would bo rocolvod undor tho oxposuro aesumpllons dQnOrlbOd 

nbovo, 01 lhls dasa, 10 mromlyr 1s roaolvod from Ingoellon of haitlogrown produao, 
0,4 mremlyr Is rooolved from moa1 lngosllon, 0, l  mromlyr le  rooalvod from mllk Iiigeallon, 
0,03 mromlyr 18 rocolvod from hcldonlal sol1 ln(jb8110fll und 0,OI mrornlyr Is roaolvod Iron1 
lnholatlon of rasuspendad dust, A tolal doso of  10 mromlyr would bo oqulvalont l o  EI llfollrna 
oxcass cnncor rlsk 0 1  1 In 10 000 ovor a ltilrly*yoar exposuro porlod, Duo lo  I l io oonsorvallvo 
nalure of Iha lnpul purametcrs, lhls rlsk lovol may bo slgnlllonnlly ovorosllmulod, I-iowovor, 
lhose results lndlcate thnt futuro rosldontlal ti80 01 lhls aroa mtry poso a slgnlllcant rlsk to 
human health, If 1hI.s aron Is devoloped lor futuro rosldonllal uso, romodlul acllan may bo 
warranted, For delalls ol the RESRAD cnlaulollons lor Ihls soonarlo, rotor lu Appondlx C, 

sffallon c-2, 

I Oacauro lha FUSRAP lrrvosll~nllon locusutl on Inbornlor/ nnalyolo 01 grooe boln counlo, llioro ora lltirllod ntinlyilcnl dnln 
ovnllablo from tlral tnvosllgallon for olfonllutn*DO, As n roaull, n alntleltciil modal wou dovolopod lo nellninlo alrofltlurn~D0 
cwtlvlty lorn partlculnr locallon bnsod on ufoso bola counb manournd fll llial locnlloti, Thle elallallcal triodal lo prooonlud It1 
Flu, !h7,166 01 tlil$ nddoirdutn, Tho iInluo 01 d70,O pOUg Io nn Inlorpolnlod vflluo dotlvad lrotn llrlo tnodol, 
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&2d 

TtiO prallmlnnry ocologtcnl icraontno ueuooemont lndlcotoe l l iat tlite elto 16 locelod In Q 
ttoodplaln and ts potonttitly wltliln ttio loragttig rongo of tlio epotlod ba l  and poroorlno falcon, 
Thoari faotore'muet bo lakon Into coneldorellon diould nny rQmf3dh.d action bo undortakon at 
tilirr i l i a  

Aaeordlng to ~UldIYlOQ lrom tho lnlornntlonal Atornlc Enorgy Agonay, human lionlth nosossmont 
r m u l t r i  for ridtonueliddo er6 BMtrumod to bo protoctlvo 01 moet animol populatlone (tntornollonal 

Enargyj Agonay 1B$P,, 01)83), An n roeuh, tho liuman lloallh ~66Q6smQn! rQGUll8 
ndoquutPly,rQ~raeent.th~ Q O O I O ~ I ~ U I  aon~orns lor I I ~ I ~  ello, 

6,2,7 

8ovorol a r m  of alovatod atrontlum40 concontratlone ware dotoctad In PRS 10b002(b), 
Uoroliolo 10~1267~I iud  O ~ Q  olovntod ~ O V Q ~  of 340 pcl/g In tho Ilrot sompllnrJ lntorval 01 (3,G IO 

4,2 tt), but no olovalod IQVQIU woro found upon lurtlior ecroonlng o i  adJnCQtil Intorvale, Borollolo 
10~1208~11t1d onQ4loVniad loVol Of 150 pCl/g nt a depth Of 1 1  11, FUSRAP bOrollOlQ 48bb hod 
t W 0  QlQVtllbd lOvbl6'01 08  pCl/O'nl' 12 f t  and 471 pcl/g 01 17 !I, 

Ecologlcal Aemmtnont for Flndlologlcal Conetltuonta at PRS lO-OOZ(b) 

Conaluelona and Racommandallono tor PRS ?0402(b) 

4 0  

In tho burron1 rocroattonal econnrlo, only noarbeurfoao conlamlnatlon WPS con6ldQrQd, and t ho  
vului'af MO'~CI/Q'  wne coneorvatlvoly aeeumod to bo locnlud cont~nuousty from t ho  eurface 
down'to 4 f t  bga ovor nnarbu ol'approxlmntoly 30 m2, A d0BQ of 0,G mromlyr would bo rocolvod 
und i r  ttb ourront rocraatlonal trconarlo, WMI le wo11 bo~ow ttw EPA guldallne 01 16 rnromlyr, 

re, curront racroetlonal UBQ 01 thle a r m  doos not poso a slgnltlconl r l i k  to humnn 

In Iha' fUlUrQ rQddf3nllkil BCOn8r10, dl Of I h O  olovnlad tQVQle WQrQ BVOrLIoQd Wlth oltior dotoclod 
tlvltloe'aoraes R roaldontlnl oxpoeuro unlt, A doeo oi  17 mrom/yr would bo 
tlio futuro'roetdonllel eaonnrto, prlmarlty duo to ~ngaot~on of gardon produco, 
a llfbllmo (JxcQBB CnncQr risk 0 1  1 In 10 000, Comparleon ol llioeo risk Q8tlm~1to6 

mendbd doso llmll ol 1G mromlyr nnd tho Nallond Contlngoncy Plan llfotlnio 
excoti ibonuoil lmlt range of 1 in 1 0  000 to 1 ( t i  I O  000 000 lndlcetos a marginal rlek potontlal 
fram roeldo;lllalc UBQ of thin urea, If llio a r m  le dovolopod for rooldsntlal or agrlcultural 
purpouatrl ramadlol aotlon may bo wnrranlod, 

PRlJ 10~002(b)'wau aloo IndUdQd In u ulto-wldo rlek avaluotlon, wli lcl i le ptosontod In Socllon 
&7,2 of tlile addondum, 
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$3 Contrsl AYoa, PR9s I O.OO3(ri.o) nnd 106007 

Tho Central Area lncludas Iho former radlochomlstry laboralory llquld waste dhpottal aornplox 
[PRSs 10=003(a*O)] as well as Iho bulldlny dabrls Iandtlll (PRS 106007) aronlod dUrlng lho 1003 
deoontarnlnallon and doaommlselonltig of T A ~ i O l  Slronllum~OO wue rolalnod ao a COPC In Ilia 
human health saroonlng nssossmonl lor PRSs 10*003(a.o) and 10-007, A radlologlaal doeo 
assoasment porlornied oti tha dola lor these PflSs lndlaatos that rl8k IOVQID nro acaoplablo In 
tho current rocreallonal t a n d u o  soonarlo, but aro unacooplablo In 1110 fuluro roeldontlnl Innd. 
uea soonarlo, If tho site 1s davolopod lor rosldonllal or agrlaullurnl purpoeos, raniadla1 nolloti 
may bo warrantad, 

5,311 Htstory of PRSs 10~003(a~o) and 10*007 

The PRSs 0 1  tho TA.10 Subsurfaaa Aggrogato Gonlral Aroa [PRSs 10~003(a60) and 104l07] 
nro ~ I S O U S S Q ~  In Subsoallon 3,1,4 of I l ia RFI Work Plan lor OU 1070 (LANL 1002, 0703), 

PRSs 10~003(n~o)  were part 01 a Ilquld wasto dlspostll ooniplox ttitit S I ~ V V Q C J  I l ia  lorti ior 
radlochemlslry laboralory, T A ~ 1 0 ~ 1  Tho radloahomle\ry laboratory wne uead lo  sopnralo, 
praalpltato, and oncapsulolo lonthanurii~lr10 lnlo oourcosl Tho llquld dlsposnl aomplax conelstad 
ol llquld dtspasal plls, lnduslrtnl wnslo manholes and 8 ~ p I l 0  laiiks, lnduelrlnl wnslo llrio8, and 
a loach lleld that recolvod tha llquld radloaotlvo and cliomlcnl wastes gonoralod by rudlucliomlstry 
lnborotory oporallons, 

The entlre llquld vraeto dlsposa! cotnp~ox (PnSs 104003(a*o)] WUB axauvalod I O  a doplll 01 
approxlmaloly 1816 II durlng lho 1963 douontomlnntlon nnd dooomrnlselonlng 0 1  TA.10, Tho 
excavation wns then baukllllod wllh SOII Itom othor parte ol  Oayo Canyon ne woll ns bulldlnQ 
dobfls Itom tho TA-10 dooonlamlnnllori nnd docornmleslonlng, Tho landllll (PAS 10.007) WEM 

sltod wlthln tho oxoavatlon creatod by tho ramoval o i  tho Ilquld wnslo disposal complax noar 
the lntermlltant slrenm nl TA-10, lloms In lho lnndflll lncludo conaralu lrom Ilio lwo  forrnor l lr l i ig 
sit0 dzbnnlion control bullrllngs (TA610.!3 and ' l 'A * IO~ l6 ) ,  as  woll t is  sol1 from llio vlolnlty 01 
{ l ie lormtlr lnspootlon bulldlng ( T A a J O 4 ) ,  ono of Iho forrnor ballory bulldlngcl (TA~10.14), and 
former bulldlng TA* l0*13 (LANL l 0 g 2 ,  0783)l 

Tha COPCs In Ihe Conlrul Aran Inoludo slranllum-DO, Iota1 uranlum, b~irlurn, aadlnluni, load, 
borylllum, TAL molals, VOCs, atid SVOCe, Only tho rudlonuolldos aro ~ I S C U S B Q ~  In Ilile 
uddondum, 
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' &3,2 I Provfoue Invo8llgatlane of P R ~ R  10~003(n~o) and 10407 

PRSs 10~003(abo) wore InvontlQeted provloua to llio RFI, Tlioeo provloua lnvoetlgullone ore 
dawrlbod ~n B;bsactlon 3,1,4, i ,~ of llio RFI Work Plnn tor ou 1078 ond eummarlrod botow 
(LANL 19821 07d3)1 

DUrfng Ihe 1 I3133 doconlntnlnntlon nnd docornlnluolonlrlg ncllvllloe, rndlallon lovole In 1110 

Canlrnl A r m  axcavat1on'~areo rarigod u p  to 3G niR/lir, It wao racognlrod et tho tlmo ot 
doaommlselonlng i l ia l  polantlally rlrdlonollvo malorlolo may hova tolndnod In llio conyon, 
Porlodla aurvaya worr) tiioralore aonduotod from 1060 to 1070, 

I n  1Q731'e b e l  hcrlb wtlu drlllad l o  a doptli 01 18,O II In tho vlcliilty of PRS 10-003(g), n lorttior 
tnduiirlnl wneta mantqatr); ~ i e  drlll ancountorad blocku 01 concroto from tho bulldlng dobrls loft 
In tho Q%OnVOIlOn durlng doaommlealonlng, and aumplo onolyooe lndlcalad ourfoco and 
eubeurfnaa atronllum40 oonlamlnollon, Flvo addltlotial lnot Ji010tl worli drlllod In 1874, 

8amplbs from i l iano tiolsu had g r o w  bola acitv~ty 01 ~ o v o ~ a  nbovo bochground, 

Exlanalvo erjlnpllnr) wau ale0 parformad at tho  formor radlochomlelry Inborntory (TAD1 0.1) and 
tho e h r o  llquld wnttla dlapoual~oornplax [PRS 10~003(a~o))  Ihrougli tronctilng and drllllng 
durhg the I 077 FlJ8R'AP survay, TIW IZUE~RAP rouultu lndlcotad ttiat subeurtaco contnmtnntlon 
WPB mbally low IQVQI and wan wltliln 31 fI of Iho mdlocl~emletry Inborntory nnd tho llquld wueio 
dlupaabl'conrpla~, TIIO hlgliaal IOVOIU worn found n m r  PRB I O ~ O O ~ ( ~ ) ,  II tormsr llquld waslo 

NO lnvoaitbailoris trpactilc IO PRS 1~~007ocour rod  ~arovtouo i o  ilio RFI dlsoueeod In !l ite roport, 

dlBljOeal Pili I 

B,3,3 

Tho O ~ J Q O ~ I V Q  of the RFI al PR8e 10~003(a~o)  and 10.007 woo to chernclorlzo llio noturo, 
conaen~ratlon,~and'la~aral and varllaol oxloni ol polontlol subaurfuco conlamltiallon rolalod lo  
I ~ l ~ l o r l ~ ~ l ' ~ ~ I l v l I l ~ ~  ut 1110 tlllo, TllQ RFI WRU ccnduclod froin Julio through NoVombor 1804, Tho 
T A ; ~  [I Cantral Aroa w m  oharaclarliod uoing Bovon Iourwmod mmpllng nrrnyo (FIQ, G,3,34), 
t i lano i r raya wwa gonorally dontarod on or noar formor V,UW\Q p ~ t ~ ,  draln IIIIQB, tn~ntiote6, 
aap l~o  tanke ,  or ktrown a r m  of aubsurfaaa 12oia conlrrmlnollon nu dotormlnod from provlouo 
n~uc~~rjtr, TIIO arrays aonulalbd ai ~ ~ ' 0 ,  or 10 borolioloe with dopihe ot GO II boo, Thb orma of some 
artayrctwaro 5 %  ortontad olong formor droln Ilnaa, ironctioa, eurtnco dopratxlonU, or t tio long n x ~ s  
of suapoolodl~nrona of coniomlnntlon, Tho orins oi olhnr nrrayo woro orlonlod In !lie four 
oordlna'~~dlroatldntl, Boralioloo woro opacod G lo  1 G  II npnrl nlono tho orme 01 onch array, 

Pldd hVo6tlfjallot1 of PR66 10~003(n*o) and 10w007 

. i' 
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Saniplos aolloated from lhoso borQholos woro submlllod for analysls for SVOCo, 'TAL niotalo, 
gamma spectroscopy, total urnnlum, niid strontlurn*gO, It flold scroonlng rovaalod ulovntod 
gross radloacllvlty, tho luboralory analysls roquosl altio lnoludod lootoplo urunlum niid gnrnina 
speclrosoopy, Fltly poroenl at tho total numbor ot samploe son1 lo ( l ie  llxod laboralory lor 
analysls were also anatyrod lor hlgh Q X ~ I O B I V Q S ~  All approprlalo QC oarnplos, lncludlng 
dupllcates, lteld blanks, and rlnsato blanks, wero collootod d h n g  subsurfaco tloll rraimpllng 
actlvlllos, Sarnpllng Intormallon Is summarlrad In Tablo 5 1 3 1 4 1  ot ltio AFI roporl, Radloaollvlty 
flold soroenlng data tndlcalod no rndloaallvity abovo baokground lovola In drllllng arrayA 4 ,  6, 
el and 7 1  HoWoVor, //old soroonlng and MRAL rasulls dld lndlaalo Iha prosonao of rndlouallvlty 
above background lovols In borotiolos In arrays 1 , 2, and 31 thoso rosulls aro summarlzed In 
Tablo 5,3 ,42  of tho R f l  roport, Wllhln lho TA.10 Cenlrnl Aroa, 14 boroholoo Woro backllllod 
wllh lho coment/bentonlto slurry beoauso ot olovatod radlonollvlly d 0 1 ~ 0 l ~ d  by hand*liold 
scroenlng Itiolrunionts and/or MRAL rotluIl8, and 38 boroholos woro backllllod with drlll aulllnga 
and completed wllh tho concrole cap, 

In addltlon to the s a w n  drllllng nrrayn, boraholo 10-12OG %'as addod soutli ol  t l i ~  lormor 
radlochornlslry laboratory (slruaturo TA*10-1) clurlng tho oourso of llio flold prograni wlion 
throo radloohetnlsts formorly omployed at the rodlochomlslry laboratory klonllllod an uron 
suspoclod lo bo tho locallon 0 1  nn undocumanlad laboratory wclslo pll, Tho boroliolo wau tlrlllod 
l o  R!ISOSB Iho prnsanao 01 sUbBUr!flCO radloaollVlly, Baniplas oolloalod worn eubmllloci l o  tho 
MRAL for mnlysla, and no radloncllvlty was clotoolod abovo background lovals, 

For mor0 lntormalloti tiboul tho A F I  llold aollvl l las lor PRSs 10+003(n*o) atid 'IO*0071 rolgr l o  
Secllon 51314  of 1tio RFI roport 
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Flg, br3&I LoUntlOnt, of balnplae uolluutdd at PR8s 10~003( f~o)  and 10~007 and radlonuclldoD 
dtttoatad at lavols grantor thlrri tho mlnltnum dotoclablo actlvlty, 



S A 4  Bookground Compnrleon for Rndlologlanl Conetlluante at PRSa 10~003(n~o) and 
4 0-007 

Radlonuclldos delooted In the area 0 1  PRSB 104003(a*o) and 10*007 wore oompnrbd to tha 
rnlnlmum detectablo aallvlty n y  dosarlbod In Soollon 3,'! of llils addoncluni, Tho rooulls lrom 
gomplos with nollvlllos oxooocllng the mlntmum doloolablo aallVl!y are protionlad In Tablo 
5,3,4.1 Amerlolurn=241+ caslurrl~l37, and strontlum40 WQro detoolod €11 IQVQIS groalor lhan 
tho mlnlmum datoclablo aallvlty, and t h P y  aro cutrlad lorwurd In 1110 earaonlng aseaeematil 19 
the SAL8 oomparlson, 

TABLE 51314*'I 

PRSs 10-003(a-o) and 10407 SOIL CONCENTRATIONS FOR AAbtONUCLlbES WITH VALUES 
QREATER T H A N  THE MINIMUM bB'I'ECtA6LE ACTIVITY 

SAMPLE ID SAMPLE MATRIX DEPTH AMERICIUMb241 CESlUM~137 STAONtlUM~BO 
LOCATION (It) (PW) (PW) (PCh.I) 

SALn 22  G l l  G i D  

AAEl2845 10.1 240 Alluvlurn O , O - l , 5  ,b I 1176 
AAB2861 10.1 247 Alluvlum 0,El-1 , A i  L .. 3128 
AAB2001 10*1241 Alluvlurn 3rG-4 n - 0444 

AAl330[39 10.1228 Tranolllonal 32,l-32,s - - 1 ,OOJ 
AAD3072 10*1220 Pumloo 40-40,EI n Y 

# 

I 1 0,GD AAB3073D I 10*1220 I Alluvlum 121,4-21 ,O I n I 1 
AABOl20 10*123O Flll 218-314 - I o,erl 
AABOl29 10*1248 Alluvlum 3,4-4,06 n - 1127 
AABBl52 10.1 236 Trenslllonal 30-3'1,2 I I 0183 
AABBI 5 7 0  10.1 237 Alluvlurn 2,G-3,1 n I 0170  
AAB6157 10-1237 Alluvltrm 2,5-3,1 - - O i D O  
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TABLE 81314*1 (CONTINUED) 

PR8e 10~003(a~a) and 10~007 BOIL CONCENTRATIONS FOR RADIONUCLIDES WITH VALUES 
OREATER THAN THE MINIMUM DETECTABLE ACTIVITY 
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TABLE 61344*1 (CONTINUED) 

PRSB 10-003(0-0) and 10.007 SOIL CONCENTRATIONS FOR RADICNUCLIDES WITH VALUES 
QREATER THAN THE MINIMUM DETECTABLE ACTIVITY 

~~~ 

AABf3473 
AA66470 
AA864U5 

I SAMPLE ID SAMPLE MATRIX DEPTH AMERICIUM4?41 CESIUM437 STRONl'IUM40 
LOCATION (PCVU) ( P C M  ( P C M  

~~ 

10*1 234 Alluvium 0,O-1 - -I OA7J 
10-1 234 Alluvluni 23,4-23,0 I d 0,GOJ 
1 O a f  235 Alluvlurn 3,6-'i15 d I 1 iB2J 

I 

AAB6447 10+1233 Alluvium 3 r 7 4 1 3  m - 0104 

AAB6454 104 233 Transittonnl 28,o-2o15 I I 

AAB6584 
AAB0584D 

1012220 Alluvlurn 17-1 7,6 I I 40 32GiU 
10.2220 AllUVlUfl~ 17-t7,G I .* 41 BBb,U 

I 

AADI3569 I 10*121 I; I Alluvlum 121,7-22,2 I I I 1 22016 

L 

AAB6505 1 0.221 9 Alluvlurn 2OI3-2OlU am I OS3 
AAB0604 1 0.1 223 Alluvlum 1 G - l O I G  0,0777 23UJ 

AABBB23D 10.2224 Translllonal 3715-3813 I I I l04J 

AAB0337 10.1 201 Alluvlum 1Il1-1 1 ,U 01 102 I G O O i G J  
AABD341 1 0*1201 Alluvluni 1 019-1 7,G 13,12 I 4 I0314J 
AABD342D 10.1 201 Alluvium 1042-20 13,O5 I 11 133716J 

I. 

AAB01312 10.1 223 l'tansltlonnl 37,5-38 I - 01723J - 

AABD248 10.2222 Alluvium 1 CL7-1 O A  m I ,I ZJ 
AAB0253 10.2222 Ob0 4OiO-4 l i6  L " 01704J 
AAB9257 10.1 225 AllUVlUnl 1 014-1 0,D I Y 1 OI7J 
AAB9285 10.1225 Pumlco 41,2-42,1 - n 13 
AABQ271 10~1204  Alluvlum 2Gl5-27,I .. .I i l l 0  

. 

I 
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TABLE G J o 4 ~ 1  (CONTINUED) 

AA013308 
AABI3330 
AAl38337D 
AABB341 D 
AAB8342 . 

PR8e 10403(a~o) and 10.007 SOIL CONCENTRATIONS FOB RADIONUCLIDE6 WITH VALUES 
GREATER THAN THE MINIMUM DETECTABLE ACTIVITY 

10.1 204 . Alluvlum 1017-1014 D D 4 201,4 
10.1 207 Alluvlum 2GIt=2(3,1 D .. 0,7GJ 
104201 I Alluvlum 11 ,I4 118 D D G32i2J 
104 261 Alluvluni 113~13-1 7,G D - G 13?,8J 
10.1 201 Alluvluni 1 Q,2-20 D L 12 73613J * 

AAB035l 
AABQ3lfQ 
AAU03bO 

AA00303 
AAt30301 

10.1 208 . Alluvlum 14-1 4 , t  L L 0,BOBJ 
10~1208 Qba 18,4-48,2 D D 1, lJ  
10.1 206 Alluvlum 1 0 4  0,G .. c 20,7J 

10.1 2QG Alluvlum 1 0,0-20 en D 3 670J 
10.1 206 Alluvluni , 14,301 4,8 0 L 2 432133 

AAB9304 
AAl383iN 

10.1 2013 ' Alluvlum 20-20,8 D L 2 186,42 
10.12013 Qbo 4 D, 3-60 LI L 1,lJ 

I 

O13,tl Human Wonlth Aaaoasmon! lor flndlological Conetltuon!a at PRSe 10~003(a~o)  and 
d 0.007 

AABO42tl 1 104?220 I Alluvlum I 18-1010 1 D 

Tliltl nourlon prouotila lho human  Iianllti aaaoanmonl lor  1116 radloloOlcol dala colloclad Irom iho 
araa 01 PRBa 1 ObOO3(abo)'and 10~007, 

L 18 a64 

&3161% Sot'aonhg Aeaoeatnsnt for Rndlologlcol Contltlluonts ot PR8e 10~003(a~o)  and 10.007 

Tliltrl8ootlon dtacuooae lho (SAL8 compnrlson lor radlonuclldoo dbtoclod o l  PRSa 10~003(0~0) 
and 10.007 al lavbla grnalcr l l iat i  mlnlinum doloclobln ncllvliy, 

Qrontor. lhon or Equd to BALl Two rUdlOnUclldo0, amorlolum~24 1 ond otronltuni430, worn 
dateclod a1 ooncanlritlona groator than llialr rsopocllva SAL6 (aoo Tablo 6,3,4.1 and 

Figl 6 , 3 1 t b ! ) 1  Elbvotad amorlalurn~241 coticonirtlllons w r o  mousurod In 0110 boroliolo 
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(104201) drllled durlng Iho Phaso I RFI, Furlliar analyllofll assossmonl ol tho prosonao 01 
amorlclum4?41 and plutonluni lsolopos (whloli aro paronla o! amorloluni~241) was aonduolad, 
Samplos wore aollectod from Il ia orlgliial ooro of borohole 10.1 201 In Iha lnlarvuls ndjacnnt to 
tho Intervals In whlch gnmma spoolromolry rostllls lndlcatod tho prosonao of f lmorlolum~24l , 
The results from lhoso addltlonal samplos lndlontad lhat no plulonlum I S O ~ O P O S  nor 
amerlclum=241 nre present In the adjaconl sootlons 01 aoro above bmkground oonoonlratlone, 
Nonotheless, arno:lolum~211 wlll be rolalnod us a COPC, 

No SAL, All radlonuolldos had SALS lor aomparleon, 

LOBR than SAL, Coslum=137 was daleclod at a concontratlon loso thtin SAL, 

Doonuse oeslum~137 was the only radlonuolldo dolootod nt I Q V Q ~  bolow SAL, no mulllplo 
ohomloal evaluallon Is conduolod, AI lho aonoluslon 01 t h la  soroonlng neeasernonl, 
nrnerlolum-24i and slrontlum40 aro rolalnod as COPGO, 

5131512 Extont of Contamlntltlon for Rndlologlcal Constltuonte at PR Ss IO.O03(a~o) and 
10=001 

The Central Aron boroholos wllh stronllum~00 flollvlllos oxcoodlng SALS lnoltido boroholos 

10.1 230, 10.1 235, 10.1 239, 10.1 241, 10-1 2421 10.221 0, 10.221 1 , 10-221 0, and 10=2220, AB 
shown In Flu. 5,3,341, those boroholos aro boundod lalorally by nolghborlng boroholos wlth 
slronllum*90 conconlrutlons below tho SAL, In oddltlon, Iho olovfltod v a l u o ~  of strontlum*QO 
are bounded by lowor slrontlum40 oonoonlrallonc In eamploe oolloolod a l  1OWOr depths ( B Q U  

10=12011 10*12041 10*12051 10412121 IO*I2151 IO*I223, 10*122C, IO*I2271 10*1228, 

Tablo g1314di )+  

Borahole 10*1201 Is tho only Canlrnl A r m  locatlon w h o  arnorlolum~241 valuotl oxcoodad tho 
SAL, A s  shown in Fig, 5,3,3.1 , tli is boroholo Is bounded latorfllly by nolghborlng boraliolos wl l l i  
lower omerlclum~24l ooncontrntloi\s, In uddltlonI Ilia elovatod volues 0 1  artiorlolum~241 nro 
boundod by lowor cononnlrallons In samplos oollocted al  lowar dopths, Addlllonal dlscusslon 
of lho vortlcnl and lnlornl exlenlol conlomlnallon, as Well as a Oompartsotlol Iho RFI data nnd 
FUSRAP data, 1s presontod In Sootlon 6,7,1 of lhls nddondum, 
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8,3,6,3 Rlak Aaeoeamont for Radlologlcol Conetltuonta at PRSE 10~003(a~o) and 10.007 

Tiite'eeotlon dleoueaoo ttio dooo'mouumont for tho CQI~WQI  Arm,  PRSU 10~003(n~o)  ond 
i O ~ C J O ~ ,  mtl, dosa aorroeein'onl aonalule 01 ldonlllloollon 01 redlonuclldoe 01 potontlol concorn, 
uxpotlllro aotlaaimontl and d6volopmont 01 doao coiitrlbullonol 

&318,3bd ldontlflcatlan of Radlonuclldua of Potontlal Concern lor PRSe lOb003(a.o) and 10-007 

T l i ~  roaulle o l  tho soroanlng aceoaemont for tho Contra1 Aroo show that omorlclum-241 and 
otrontlumeoo ara retatnodm rDdlOnUOlldo8 01 polontlol coticornl 

6,3,8,3,2 Expocuro and Doao Aaeoeomant for PRSr 10-003(n*) and 10=007 

An axpoauro and doso aalrassmont o l ' lho olovnlod elronllum-80 and amorlclum~241 ot PRSs 
10~003(~~0) and 10~007 was conduclad lo  dolormlno If tho romolnlng stronllumb90 ond 
Qt?WrldUl?b241 p06Q 11 OUt'l'Onl O r  p O l O l l h l  fUtUro I l O d t h  rlek, TWO 6COflarlOS WQrQ QVCllUQlQd for 
ttiair oxpotruro pdtonttnt: 

. .  

Curront roaroollonal U ~ ) Q  01 tlio [IronI and 

Fulurb roaldanllel UUQ of I l ia aroa, 

Both soonarlou worb avalualod ualng tho DOE RESRAD program wllh tho LANLbopoclllc 
dolaull expoauro and stti paramotoru opoalflod In Dorlvaflon ond USO of Radlonuclldo Sol1 
ClanflUp GUldbllfkU (VU dt ai. 1883, 1177; PQrOflO lQ90, 132G), All dOeQ QVBlUQllOnB InClUdQ 
I t i Q  ivbtuatlon of tho paront flualldo and Its radlooctlvo docny progony, MOB! of tho dotoclod 
oatlvtly rind potantla1 rlok le from elronl lum~oO/yt t r tum~~ol h"3 strontium80 and 
yt lr lum40 hava rolntlvaty iitiort Iiatf~ilvoa (opproxlmatoly 29 yoare ond 134 1iour6, rospoc~~vo~y) ,  
nil do1108 atltlmatod for thou0 radlonuclldos oro lilgtioat In ttio proaont ond d0CrbnfM ovor tlmo, 

c I I r rm t *R o orou t I on a 1 u o o 

Tho eurrent roaroetlonol uuo eoenarlo la I m o d  on tho aeeumptlon lhot 8om~on8 hlklng through 
lll0 at'& may bb @%boaod I O  COPCQ tll l 'OUgli lnlialallon 01 raouepsndod dUol and lncldontal 
ingaat~dn of UOII, Tho Iilghoat I Q V ~ I  of crurlaco oontomltiotlon In Ilia Control Art30 le 101 ~ C V Q  

00 /r,om ttio aubeurfnco, 711~ ourrotit rocroottotint UGQ ocmorlo o ~ o u m o o  tliot lncldbntol 
lngaetlon of aoll would oaeur In t l i le a r m  at tho lilghoat lovol (191 p C l / ~ ) ,  Surlaco oompllng In 
t3nyo"CNlyOn lndloatos \hat OOnlamlnfllQd urboB 6uch PB I h l B  QrQ llkoly lo bo llmltod and 
lsolatad, 'I 'll~rafOr~, Ill0 curronl rearoallotial saonarlo also aisuunioo tliot a tllnglo lncidont of 

' L  

, I  

Of slrontlum~QOl Y/l!lch WOO dQtaOtod n o w  U dlQllll6a bUQh known to hDVQ lQkon Up etrotit lum~ 
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Tho rosults of l l ie doso assosemonl lor tho attrronl rooroullonul econurlo lndlaulo lhnl a daso 
0 1  0,3 rnrem would bo rooalvod UsWnilng a slflglo lnaldonl ol atypically 111g1i sol1 Ingoellon, O B  

desorlbed abova, Thls would oquale lo an OXCQBB aanoer rlsk 01 1 In 10 000 000, Tho doso 
assoolalod wllh lnhalatlon of  rosuspondod dust wlillo hlklng le 1088 thun O A  niromlyr, boanuoo 
tho axposuro assurnpllons aro oxpoolod i o  ovoroellrnalo dono and tho aellrnalod docto ID woll 
below Ihe EPA guldsllne o l  15 mromlyr, current rocroatlonul uso of lhle n r w  doos not poso n 
slgntflcanl rlsk lo humnn hoallh, For dolalls 01 Iho RESAAD oalaulnllone lor lhls econnrlo, rotor 
to Appondlx C, SQCIIWI C.3, 

Futuro Aosldontlnl Us0 

Tho resldenllal uso soenarlo 18 busod on tho asoumpllon l l ial  n houeo Is bulit In tho mosl l i lgl i ly 
contarnlnutod a m l  The rosldontlal us0 soo1inrIo assurnas tl ial Ilia conlamlt ia ld aroti oxoavnlod 
for tho home Is 25 II x 60 fI, vrhloh Is tho upproxlmnlo sl iw 0 1  tho arou oonlalnlng all bOrblldQ8 

wlth average doleclod radloriuolldo actlvltloe 0 1  groalor than 1 000 pCI/g, Tlio sootinrlo also 
assumes tliat tho nvorago strontlum*go aotlvlly In It lo 26 It x 60 It nroo le 6 41 9 pCI/gI Tlils valuo 
1s Iho natual avorago strontlum~g0 acllvlly (or tho volumo o l  eo11 oonlalriod In tl io 26 !I x 60 I1 
area lo  u doplh of 20 (1, whlch lnaludes I l ia rnflxlmurn d ~ t b ~ l b d  elronllurn~U0 VUIUO 0 1  
41 106 pCl/g I f l  boroholo 10*22201 Till9 VO1UrnO Of 8011 UlSO I f lClUdQB IllQ dOlQClod Vf l lUOB lor 
nrnorlclurn~241 whlah avorogo 15 pCl/g, 

The exposure polhwoys for tho rosldonllol uso sconarlo lnoludo tho lollowlfig: 

lnhalatlon of rosusponded d u ~ l ,  

a lngostlon 0 1  produco lroni II homo gardun, 

lngostlon o f  homoagrown mout, 

lngesllon 0 1  homo-grown mllk, and 
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8nwd 011 tlia groundwalar modal UMOd In RESRAD, otrontlum~00 and amorlclum~241 would not 
roe011 ihd wnlor lnble prlor to doany, 'I'horoloro, (mlliwnyo aneoclatod wllli Oroundwolor do not 
contribulo lo  Itit, oxpowro potanllnl, 

~ i t ;  roeulla 01 Iha doao aaeenamont tor \ti0 tu\uro toddQn\lOl econarlo Indlcalo \tin\ an 

nbovo, ot 'ttile douo, 03% la tromlIngoslton 0 1  liomogrown produco, 3% from dlrocl rarjlallon, 
2% from moat Ingoallan, and 16ae llrnn 1% from mllk Ingoallon, lncldontal uoll Ingoellon, nnd 

Tlioaa rbaulte ahow lhnt lira polonllal douo IO prtmarlly duo IO Ingooilon of liomagrown prodIJCo 
w l l l i  elront~um~80~aontomlnnllon, 8trontlum40 IB rondlly tnkon up by plnnt toole, If odlblo 
pknte woro grown In l l io malorla1 contalnlng alovatod I O V ~ I O  of e t r o n t ~ u m . ~ ~  (olllior ltirougli 
axokiVallOn or dlrbbl root Intrueion), routlno gardon conuumpllon olono would bo nesoclatod 
wllh u radlologloal doao of rnora'tIian 2 400 mrornlyr and B tllollmo oxcoos cancor rlak of 1 In 
100; 

batimulbd doe0 Of  2 G'10 mrQm/yr Would bo rocalvod UndQt lllQ 5XpOBUrQ QBBUmpllOll6 do6ctlbod 

lnhalatlotr 01 t'QeUflt2Ql?dOd d U U l ,  L O ~ U  lhnn 0,1% O l  Ill0 dOUQ f'QeUI!Od ItOIli DInorlClUm*2(?1 I 

Tlio,tolal dogo of 2 670 mrom/yr would bo aqulvalont lo a l l l ~ l l t ~ ~ ~  OXCQBI cuncor rlok 01 1 In 100 

ovor'u Itlirty yaar QxpOeurQ pohod, Thouo rouulle IIidlcotQ tliot tuluro roddoiitlal U ~ Q  of this oron 
may p& ga~gn~t~aant riek to tiuman Iioat\li, I I  ttilo a r m  IO dovolopod lor futuro rQDldQnllPl USQ, 

rotnnddlalrncllon mny bci warrunlod, For dnlalle of Ilia RESRAD colculetlona for l l i l e  8connrlo, 
rafor to Appdndlx C, noatlon C.4, 

G A U  Baologianl A8aaesmant for Flndlologlcal Conetltuonte nt PRSe 10~003(04} nnd 10.007 

Tlia prdlmlnory ooologlad uaroonlng nutroeemon1 lndlcaios tlint th le  slto Is IOCotQd In ~1 

l loadplalnmd lo potonMly  wlthln tho loruglng rongo 01 tho GpOllQd bal and porogrlno falcon, 
~l ieelb IaotorB muel bo tak in  Into aonalduratlon eliould any romodlal nctlon bo undortakon ot 
tlllu~elle, 

Accordlng lo  gUldUni:Q from tho lntornotlonol Atomlc Enorgy AQoncy, human Iiealih oesessnioni 
roeulls'tor IndlonUOlldbe aro altGumod IO bo proloctlvo of tnoel antino1 populntlons (Intornoitonnl 
Atomlo, Enargy Agoncy 1882, Ot)83), AM a rueull, tho human lioaltl i  oeso~smont rasulte 
a d o q ' ~ t ~ t o ~ y  roproebnt 1110 o o o ~ o g ~ c a ~  conmrno for i ~ i ~ s  elto, 

8,3,7 Conduetono nnd Rsaommondatlono for PASO 10.003(n~o) and 1 O407 

8nvrarel oron8 of olovtrtad oiranllum~O0 concontratlone worQ doloctod In tho a r m  of 
PRf3s~lO4OB(n-o)'nr1d 1 OdIO7,  Tho Iilghoot etrontlum40 roeulls woro from oamplas collociod 
lrom dbpths bb\WOrNl 1'1 and 18 Ill 
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In tho curront rocraatlonal sconflrlo, a doso 0 1  0,3 mrom would bo r o c o h d  UeSUmlflg n slnglo 
lncldonl 01 nlyplcally hlgh so11 Ingorllonl Thls would oqualo l o  nn oxcose cancer rlek 01 1 In 
10 000 000, Tho dose assoclaled wllh lnhalallon of rOBUSpQndQd duel whllo hlklng IB 1088 than 
0,1 mromlyr, Both dase lovals aro well bolow tho EPA guldollno 0 1  I 5  mromlyr, Thoroforo, 
currant rocroallonal us0 0 1  th1B m a  does nol poso n slgnlllcanl rlak to Iiumnn hoallh, Wowovorl 
bacausa tho ChaffllsA bushas In tho uren ara known la tinvo lakon up s l r o n l h n 4 0  Irotii tho 
sub9ur!flco1 tin lnlarlm action wlll bo aonduclod lo romovo l l io charnlsn coiilnlnlng olovnlod 
lovels 0 1  stronllum40 from thls araa, 

In lha filturo resldenllnl SCQflflrlO, nil of tho a~aVfltod b / o l o  Woro avoragad Wllh olhor daluctod 
slrontlum430 acllvllles acros8 II roeldenllfll axpoeuro unll, A doeo of 2 400 mroni/yr would bo 
rocolved undor the fuluro rosldonllnl scanarlo, prlmorlly duo l o  aeeuniod routlno IngoBlIoti of 
gnrden produce, Tlils equalas lo  u lllollmo axcoos cnncor rlok 0 1  1 In 100, Cornpurleon o! ~IIQBQ 
rlsk osllrnates to the EPA rocommondod dose llmll of 15 mromlyr and l l io Nallannl Conllngoncy 
Plnn tlfallrno OXCQSS cancor llmll rango of t In 10 000 lo 1 In 10 000 000 ltidlcaloa an 
unaacoplnblo rlsk levol !or reoldonllal uso ol lhls arua, If 11iu uraa Is dovetopod for raskhn l la l  
or nyrlcultural purpoms, romodlnl acllcn may bo wflrrflntod, 

PRSs 10*003(a*o) nnd 10.007 W Q l Q  OItiO InCIUdQd Ifl El Bllo*\4ldO rlek ova~uul~oI1l WhICII I S  

prosonlad In Sacllon 5,7,2 0 1  this addondum, 

Hndlaloglcnl Addandurn, T A O i O  Subsurfnco Juno9,  iOBU 



'.I 

!. , 

. .  I <. 

614 PRB 10~004(a) 

PI38 10~004(a) oonoleta of o formor eanllory ooptlc tank (TA.1040) thai 6drVOd tho formor 
poreonnol buildlng (TA40b21) ut TA.10, No rodlologlcal conallluonts nro rotnlnod a6 COPCs 
In tha h n n n  liaallh earooilng eaoooemont lor PRS 10~004(a), and tlils PRS Is I'OCOmmondod 
for NFA, 

PflB 10404(a) woe n aanltary ooptle tunk that uorvod Ilia poreonnal bulldlng (TAbl0.21) 01 
TA-lO'from 1040 through lQG3, Tho tunk had a capaolty of 1 060 gal,, and dlEChQrQt3d to 01 pll 
rnaaeurlng 6 I t  long x 12 I1 doop, Tlilu wpt ic  oyotom dlOOliQrgQd to n drain llno ond outfall 

In a Ulrbsm ahinndl appl'vlmaloly 200 I t  north~nortlioest 0 1  PR6 10.002(0), 
PRS lOb064(a) WBO ramavad durlno Ilia 1903 docontomtnallon and dncommlselonlng of TA-10, 

NO lrilormatton tu avaltablo aonbornitrg llio toto 01 tlia dlopoool ptt nanoolaldd witti t l i le  PRS, 

Ttib COPCu'for PRS 10.004(a) Inoluda utronllum430, tola1 urnnlum, borlum, cadmluin, load, 
bnrylliurn, TAL matnla, VOCO, and SVOCU, Only Il ia radlanuclldos aro dlscussod In thio 
addondum, 

EA2 

PR6 10b004(a) was lnvaallgntad provloue lo tho RFI, Tliooo provloue lnvostlgatlons ore 
dQaOrlbml ti1 Subuaotlan &*I ,4,7,2 of Iha RI:l Work Plon for OU 1079 and OUmmnrlZod bQloW 
(LANL 1002, 07t33), 

Pravloua lnvantlgnttonlr of PR8 10~004(a) 

Durlng tlib 1 I377 FUGAAP ourvoy, auvarnl boroholoo woro drlllbd aiid tronchoe woro oxcavotod 
arouni I W S ' I O ~ O O ~ ( U ) ,  ?no Ironall WUB uxcuvatod aorooa tlio atoo wiiara ttio tlrio lod froin Ilia 

pdruonnet bulldlng, Anathar wau QNOaValOd RaroRo tho eoptlc lank locallon, and two inorb woro 
Q X U ~ V ~ W I '  aoraaa tho ~ o a e ~ ~ o n  a! Ilia llno lbadlnfj trorii tlio tank io 1110 PI \ ,  TWO borotioloe wore 
augarbd In and nodr Iho plt laaatlon, Tho auger holoo ond lronclios ltidlculad bsckground or 
bolow bookground lbvola ol Oroes alpha and grow bolo octivlly, QroRa nlplio rndloocllvlty 
rangid from 4 to 4 4  pci/g nnd grow bata rnd~ocici~v~ty ranOQd froin 2 to 4 pct/g, 
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5,4,3 Flold lnvostlgotlon of PFi8 10404(a) 

The oblactlve of lhe AFI fll PRS 10404(a)  wos to dotorinlno tho prosoma or nbaonce 01 
eontamlnanls a l  tho site, The RFI was conduclod In Yoptombor nnd Ootobor 1004, Tho nrea 
01 PRS 10404(a) was eharacterlzod uslng ono lour*arrnod drlllltig nrrny (Flg, G,4,3+1), Thle 
nrruy wns canterod on s l rua lu raTA~ i040 ,  and was orlenlod In the lour oardlnnl dlracllone, Tho 
array convlvted ol elght boreholes, eaoh drltlocl lo a depth 0 1  60 I t  bgs, Uorol io l~6 wwa spaced 
10 It apart along tho arms ol tho array, 

Samples colloclod Ifom lheso bOrbhOlQ8 Woro submltlod lor annlysls lor VOCs, SVOCs, TAL 
metals, gnmma spoctroscapy lolnl uranlum, and etronllurn~00, Flfly porconl ai tho t o l d  nurnbor 
0 1  sumplos son1 lo  tho llxed laboratory lor analyels woro ale0 annlyzod for 1iIgh ~xplotl lvotl, All 
upproprlato QC samples, Including dupllcntos, lh ld  blanks, nnd rlnsalo blnnke, woro aollodtod 
durlng subsurlaoo so11 sampling nollvltlos, Snmpllng lnformtrtlon In surnmclrlzod In 
Table 5 , 4 4 6 1  01 tho RFI report, No olovalod radlonetlvlty Wae dotoctod by tlold ecroonlng wll l l  
handdhold Instrumants In any 0 1  tho boreholes drlllod ut PRS 10~004(a), All boroliolos Ware 
bnckllilod wlth drlll cuttlngs and cornplolod wlth a 241 lhlck aoncrolo oap, axeapt borolioloe 
10-1276 and 10~1207,  whlch wort3 COmpldQd a6 II groundwalor nlonltortng Well alid a rioulron 
nccew tube l o r  Iorig4orm sol1 molsluro monllorlrig, raspacllvoly, 

For more Inlormation about Iho A l f l  llald lnvoellgallon €11 PRS 10.004(fl), rotor l o  SoCllOn 5,4,4 

0 1  the RFI roport, 
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5,414 snckground Comparison lor Radlologlanl Conatltucrntb at PRS 10~004(n) 

Radlonuolldes daleolod In (he PRS 10*004(a) area woru oompnrod lo  tho mlnlmum datootablo 
nol lv l ly  as dosorlbed In Soollon 3,1 of Ih le  addondum, Tho rosulls Iron1 PAS 10.004(a) enmplos 
wllh actlvltloo sxoeedlng the mlnlmum doloclnblo aot lv l ly  aro proaontod In Tublo f j I 4 ,4~ l  
Stronrlum~00 wos the only rndlonuolldo doleotod nl IOVQIB grofllor than Iho ii~liilmuni dulaalablo 
~ o l l v l l y ,  and It wlll bo oarrlod lorward In tho eorocnlng ue8ot\enwnt l o  tho GALe aompurlson, 

TABLE Fii414.I 

PRS 104004(0) 8OlL CONCENTRATIONS FOR RADIONUCLIDES WITH VALUES GREATER 
THAN THE MINIMUM DETECTABLE ACTIVITY 

!i,D 
I 

IA AB 9 4 88 I 10.1278 I Alluvluni I 21G-3113 I 0178 

5141s  Human Health Asseesmont for Radlaloglcnl Constlluonls ot PRS 10~004(0) 

Thls Aeollon presenls the humnn health assossmonl lor tndlologlonl dala colloolad from Iho 
PAS 106004(a) area, 

5,4,5,1 Scroonlng Asooaemont for Rndlaloglaal ConatltuantA nt PR9 1 OaOOd(n)  

Groator Than or Equal to  SALl No radlonuolldo ~ 8 s  doloolod nl l o v a l ~ l  graular lhon or nqual 
to tho 9AL, 

No SAL, All rndlonuolldos hnd SAL9 for oompnrlgonl 

Loss thnn SAL,  Slronl lum40 was d ~ l o c l ~ d  at ~ V Q I B  lo69 lhnn I h o  SAL (SW Tublo !5,4,4*1!, 

Because slrontluni~00 was tho only radlonuclldo dolnolod at lovole bolow SAL, no niulilple 
chortilcnl uvaluatlon I9 oonduclod, AI tho ooncluglon of t l i le  earoonlng atwmmmonl, no 
radlonuolldes nra rolalnod aR COPCB, 
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6,4,tt,a '' Extant of Contnmlnetlon for Radlotoglcal Conatltuonta at PRS 10b004(a) 

No rcJdionuolldbtl wffra ratolnad tla COPCn In tho eoroonltig aoaooatnonl for PRS 10~004(0), 

h41813 a i  nlek AMaOBBm@tlt for Radlologloal ConBtltuonte at PRS 10-004(a) 

No dona, noeaaemanl who OOndUOlQd tor PRS 10~OOe(n) IJQC~IU~Q no radlondclldos woro 
ratalnad au COl%u In tho aoreonlng aououumotitl 

0,4,6 

I ^  

Eaologlcal Awoeamont for Radlologloal Conatltuonta at PRB lb004(o )  
, %  

Tlia prellrnlnnry OUOIOQI~RI tlaraonlng atleanemorit IndlCalOU tlial llilo a h  le Iocalod In P 

Ilaodplnlti'and icl palanllally wlllrln.iho loroglng rnngo o! tho opoltod bo1 and porogrlno falcon, 
Tlraua faoloru nruat be l ak~t?  Into oonuldorollon BIlOUld ony romodlot actlon bo undarlnkon at 

$ 1  

- 1  

Aeaordlrtg lo guldanaa from tlia lntbrn~l lonal Atornlc Enargy Agoncy, human I~aaIIIi aeuae8rnonl 
reuulttl fer radlbnuallddtl nre aeaumod to ba protocllvo ol moa1 anlmal populollona (Inlornallonol 
Alomla, h f ' g y  Aganay 10Ei2, 0003) ,  Au u rooult, l l ia liutnati lioallh aeaaaornonl roeullo 
udoqualaly raproaant tlia aoologlsal cotiaarne lor Illlo tllki, 

tJ14,7 

Baaad 011 lh4 rboullrj from tlia Pliaab I RFI, no r~dlotiUOlldblt ora prooant al IQVQI~I oxcoodlng 
BALa atV'P11fl ld~004(n) ,  In'addlllon, t ic)  RCRA oonollluonla woro dotoclod abovo SAL8 (600 

8 b f h ~ n  61417 of tho RFI report), Tharaforo, PRY 1 O b O O 4 ( a )  la raconimandod for NFA, 

Conaluirlanu and #@UotnHi~ndntl~nB for PR8 10boOd(a) 

I .  

3 .  U,tj PRl3 10~004(b) 
. I .  

8 .. IWG 10404(b) ' o o n o ~ o t ~  of * a  formar oanilury GOPIIC tonk ( T A ~ ~ O ~ )  ltiot eorvod tlio fornior 
radloaliori'ilalry laboratory, No'rndlologlcol conutlluonie aro rolulriod QB COPCU In ttio tiuninti 

I , 1iaaltli"troraonlng aeuasaniant tor PRS io~004(b),  and \tile PRS ID  tocoiiimondod tor NFA, 
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5,5,1 History of PRS lO-O04(b) 

PRS 10.004(b) Is dlscussod In Subsactlon 3,1,1 of tho AFI Work Plan for OU 1070 (LANL 1!302, 

0783), 

PRS 10*004(b) wns fl 540*gal, sonltary sepllc tank thtit florVod tho radlocliomlstry laboralory, 
It was conalruclod of rolnlorcod conoroto and rnonsurad 4 !I x 10 fl x 4 II deop, Thls tunk handlod 
sanltary Waslo, but Is sllspocled lo  haw also rocolvod IlqUld Wastos Iron1 tho radloehomlstry 
laboratory (TA.1 O - I ) ,  Tho ovorllow from PR3 lo*Oo4(b) dralnod tlirough a 44n, dlamotor 
vllrlllod alay opcn-Jolnt draln plpb lo Iho stroam ohannoi, PRS 10*004(b) wus UBQd lrom 1844 
to 19(33, PHS i O a b l ( b )  was romovod durlng tho I 903  doconlflmlnallon und docommlsalonlng 
0 1  TA.10, 

The COPCs !or PRS 1 O=OOd(b) lncluda slrontlum~00, t o l d  Uran/UmI barlum, oadmlum, bfld,  
borylllum, TAL metals, VOCs, and SVOCs, Only tho radlonuclldos arb dlseuusad In tlils 
addendum, 

5 5 2  Provlous lnvostlgtitione al PRS 100004(b) 

PRS 1 0 a M ( b )  was lnvostlgatod provlous to tho AFI, Thoso provloua lnvastlgatlons uro 
doscrlbod In Subvocllon 3 1 1 1 4 1 8 1 2  0 1  tho AFI Work Plfln for OU 1070 and summatlzod bolcw 
(LANL 1Q02, 0783), 

Durlng tho 1063 docontamlnnllon und doacmmlsslonlng, roadlngs Itom PRS IO*UOrl(b) prlor to 
Its romoval waro less lhun 5 , O  rnR/hr, In 1073, a loot holo dnslgnatod M.2 was drlllocl to a depth 
of l8 ,9  11 near the oulfnll 0 1  PRS 10~O04(b)l Samplo unulysos lndlcalod slronlIum4JO eirrfnco 
and subsurlaca contamlnfltlon, whlla plulonlum lavols Woro at background, Flva ~ d d l l l o n d  los l  
holos were drllled nour tosl holo M e 2  In 1074, Thoso holos lndlcalod abovo background gross 
beta rndloactlvlly, 

Durlng lho 1077 FUSRAP survoyI lronalilng was porlormod along I l io llno loudlng from tho 
rodlochomlstry laboratory (TA.10~1)  to PRS 10~004(b) ,  and lhon dong 1110 outlull Iltio loudlng 
Irom 10*004(b) l o  tho Ytrowm bod leach tleld, M a n y  Rumpias woro colloctod nlcng the traiiali, 
nnd Lhoy lndlcatud groes bola rndloactlvlly o! up IC 4t l  pCl/g and grose alphti rudlnuetlvlly al up 
to 62 pCIlg, 
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Tho O~JQOIIVQ of tha RFI at PR8 10-004(b) was to ChotoCtQrlm thc nci!uro, concantratlon, and 

talora1 a i d  vorllaei axIan1 st polantial eubourloao aontatntnatlon rolalod to liletorlcal ac~tvt t~os 

aheraat@rlzad uolng ona lou rwmod drllllng find saniplltig array (Flol 6,6,3-1), T l i l ~  orrny wae 
d on etrlaturo ~ k . ~ b * a e ,  and woo orlontnd oltgtitly o a s ~  01 nortli following n llno of 

trario'tilno romotnlng from p rov loh  Invnetlgatlona, Tho ootll-woet arms of tt i ie array ere orlonled 
to altgn wllh atrualura TA4048,  whloh WBO oxnmlnad BO per1 of !lib Control A r m ,  7110 array 

alono l h ~  arm0 of Ihb orray, 

Elemplba Odlloaldd from it ioso boralioloa woro submlllod for analysts lor S V O C ~ ,  TAL molale, 
gamma spoatroacopy, totnl uranlum, arid atrot~tlum430, All opproptlnto QC 8nmp106, Iticludlng 
d u p ~ ~ o a t o e ,  flold blhnkttIl and rlneota blonke, woro COllbOlQd durltig subourfoco eo11 oampllnO 
aatlvltloal eampltng intormatlon le oumtnarlrad In Tnblo S , G , i l ~ l  ot ttio RFI roport, Rodloocllvo 

roanlng wllti Iiand4iold lnotrumonte lndlcnlbd tlinl bola/gamma radlollon WQS doloclod 
In barohdo lOL1271 at lovstlt graator tlmn background, Elovatod ~ a v o ~ s  waro not COntlrmQd by 
MRAL' W l d y O ' t j O  Of UUm(,ltHI COllOOlOd Iron1 1110 bordiolo, BOroliolO6 WorB backflllbd Wllll dtlll 

+ Q t  (ha 8IlOI r l l b  RFI wae.oonduotod In Juno and JUIY 1084, Tlio QrbQ Of PRS l O * O O S ( b )  WBG 

aonBletafJ Of  Z boroliolos, Qadi drlllod 10 tl dopth 01 GO It boo, ~ 0 t Q h 0 1 b 8  war0 6pQcod 10 I t  oport 
' 
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' .  

G,tt14" t3nakground Compnrlabn for RodlkloOlcnl Conotltuonts at PRS 10~004(b) 

Radlonuolldbs dotoctod , I  In tho PRS 108004(b) nron worb coinparod lo llio mlnlmum dolocloblo 
lbbd In 8oaIlon 3;l of tlilti addandum, Tho raoulto from PRS 10~004(b) samploo 
xcieodlng rninlmum dotootablo octivlty uro pro6ontod In T ~ b l o  GlGlrl~1 

Iho only radlonuolldo doloclod at lavolo orontor tlian llic mlnlmum dolactabla 
III bo darrtod f o k a r d  In i l ia  ecroonlng aeaoesmonl to ltio SALO compnrlson, 

TABLE 61614~1 

P R ~  108004(b) em. CONCENTRATIONS FOR RADIONUCLIDES WITH VALUES GREATER 
THAN THE MINIMUM DETECTABLE ACTIVITY 

c 
EAMPLE ID BAMPLI! MATRIX DEPTH STRONTIUM~BO 
4 LOCATION (11) (PW) 

SALn GIB 
AAQ2083 1 081 204 AlIlJVlUm 3,t=4,1 2164 
AAU20 531 1 081 2701 AI I u vl u ni 4-418 O18Jb 

AAB2004 I *  l0427Oq ' 1  Alluvlum 4-&8 l l l J  
. 
1 
AA132077 1 104270. Trnnoltlonal 4tJ-40  1J 

c AAB2070 10d270 Tronsltlonal 34,0-34,8 OAJ 

I a MI. B icro&da nium Iovol, 
G J Y Vnlu# la nn oallmalod doloclod qunrillly (001 Qodlon 40), 

U J , G  '. Human Hoolth Alrooosmnnt for Rodlologlcol Constltuontn at PRS lO~OOS(b) 

Tlila~aoatlon preaonta 1116 liumnn lioallh ocrootilng ossossmont for rudlologlcnl dolo colleclod 
n ' ~ '  10b004(b) arml  

arbunlng Auebbamont for Radlological Conetltuorits at PR6 10~004(b) 
? I  

1 .  

TlilU~baatlot'l' dlttOU8ooo tho SAL6 cornpurleon for PRS 10~004(b) radlonuclldoo dotoctod at 
iaveitl gr intor ttian minimum dataotebio nctivlty, 

* I  # 

I '  , f  

No SAL; All 'radlonuolldoo had SAL6 for comptuleon, 

Lees than 8AL, Slrontlum4JO wae doloctod nl I Q V Q ~ E  1006 thnn tho SAL (600 T ~ b l o  G,SI4b1), 

Juna3, m u  ' 44 Radlologlosl Addondum, TAD10 SUb8UrfmO 
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Booause slronllum-80 was Iho only radlOnUUlldQ doloalod at levole bolow SAL, no multlplo 
chomlaal evaluatlon Is conductad, At Iho conoluslon 0 1  thls scrnonlng nasossmonl, no 
radlonuclides are rotalnod os COPCs, 

5,5,5,2 Extant of Contomlnatlon for Radlologlcnl Conetltuonts nt PFl5 10bO04(b) 

No radlonuolld~fs war0 ratalnod ns COPCs In Iho 8Uroanhg assasenionl lor PRS 10~004(b),  

U 

5,5,5,3 Rlsk Ausossmont lor Rndlologloal Conellluonta at PRD 10~004(b) 

No done assessment W ~ B  conducted lor PRS 10.004(b) boanuso no rndlonuolldos woro 
rotalnod as COPCs In Iho scroonlng nasossmonl, 

5,5,6 Ecological Assossment for Rndlologlaal Constltuante nl PRS lO-O04(b) 

The prollmlnnry ooologlaal scroonlng assoesmont l n d l d a l ~ ~ ~  Ihnt t l i l e  Alto la loanlod In a 
floodplnln nnd Is patonllnlly wllhln Iho loroglng rnngo 01 tho spotlod bat and porogrltio falcon, 
Theso laolors must bo lakon Itilo ooneldoralton should nny romodlal ad lon  bo Undarlflkon a l  
lhls slte, 

According to guldanaa from Iho lntornallonal Alomla Etiorgy Agonoy, human Iioallh assassmunl 
results lor radlonuolldos are assumad la bo protoollvo 01 most anlmnl populfltlone (Intorndlonul 
Atomlc Enorgy Agonoy 1902, 0003) ,  As a rosUll, tho IiUman lioullh assossmont rosulls 
adequntoly roprosonl tho ocologlcal concmrns lor  lhls rrlto, 

5,5,7 Conelustons ond Rocommondotlons for PA8 10~0011(b) 

Basod on Iho results from tho Ptiaso I RFI, no rndlonuolldos a m  proaont nl lovols oxeootlltig 

Socllon 5 ,517  al tho RFI roporl), Thuroforo, PRS l O ~ O O 4 ( b )  Is rsconitnonded lor NFA, 
SALS at PRS 10~004(b), 111 nddlllon, no RCRA COn9lIlUonlS Wort3 d o l o o l d  abovo BALs (800 
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010. PRB 1O.OOB I 

PR8,lO.OOLf Wmhn opan'plt Usod to coritnln aliot dobrlo ewopl from TA.10 flrlnO ~ l l ~  and 
U d J t y I t  8rufm No radlologlcnl oona!ltuonta are rolalnod 08 COPCe In lho Iiumon lioalth 
sardanlng arrubeamunt for PHI3 10~006, and t l i lo  PRS Is rocomtnotidod for NFA, 

0,d i  ' Hietory of PRS I'O~OOB 

P#8.10~OOLl le dlflautlolrd In Subaoctlon 3 , l d  of tlio RFI Work Plan for OU 1070 (LANL 1892, 

O i W )  ,, 

* '  

I 

PR8 10.0011 WOB nn open plt tottatad approxlmaloly (32 It wotll of llio northwool llrlng polnt, I! 
w w  uaad durlng the I Q 4 0 0  and 1QGOtt  to contaln nlrol dobrlu owopt lrom tl io llrlng slloo Bnd 

rntitortaltr tliul wbrd placad Into tt, T I~O dobrls may liovn conlotnod omall qunntttloo of urmlum, 
etrontluiivQ6, ! .  Ion'd; hlgh'axploalvoa roUldUr)Q, and poealbly bOt'ylllUtn, In 1067, PI36 1 0-OOG woe 
oxenvatud, lha woutba burnod, and llio noli tukon l o  Mntortul Diopoeol Aruo C at TA.tO, T l i ~  
apbolllou on'lrow thlb oparntlon wan oondualod, lncludlng praa and pool~burnliig ootlvllloo Pro 

unknown: 

4 %  

7'ho:COPCo for PI% 1 O ~ O O G  InOlUdQ otrontlurn4J0, total urotiluni, loodl borylllum, borlurn, TAL 
niotalei und' liltjh dxplouivoi  Only tho rndlotruclldoo arb dlacuauod In thle nddondutii, 

40 RndloloDlcnl Addondum, TA.10 Subaurluca 



5 d I 3  Flold lnvoetlgatlon of PRS 10-005 

Tho ob~oc l l va  of tho RFI nl PRS 10*006 Wns l o  dolorrillno llin prasonco or flbsonco 01 
conlamlnanls at tho  sllo, ' rho RFI was aotiduclod It1 Oclobor nnd Novarnbor 10011, Tho nraa 01 
FRS 104l05 Was l i itendod lo  bo ctiaraolorlzod uslng ono lour-armod sarnpllng array conlorad 
on tho suspectsd looallon 0 1  tho plt, a slinllow, llnnar surlaao doprosolon wosl  0 1  I l ia llrlng BIIQS 
(Flg, 5,6,3-1), Tho orlglnal dlrnonslons and proolsa looallon 0 1  (ha conlor 01 tho dlBpOsnl p l l  
wero unknown. B Q C ~ U S Q  of Iha large dlmonolons o l  tho oxlstlng doproselan und tho lack o l  
Inlormallon ragardlng Iho looallon of tho plt, a tour*armod drllllng urrfly UonlQrQd on tho oxlstlng 
doprosston was doomod lrnprflollcall thorotoro, I l io army was roplncod wllh a sarlos 01 
boroholos allgnod along Iho cantor 0 1  lha doprosslon, Tho l lrsl boroliolo ( l O . I Z O 4 )  waa drlllod 
nt the woslorn end of tho llnoar dQprQSBlOn wllh Iho DUcaQodlng lour boroholos (10.12O3 

I l irough 10-1280) spaood npproxlrnaloly I 5  I t  aparl arid oxlondlng downslopa It1 an onelorly 
dlrocllon, Tho boroholos woro 5 0 4  doop, A l o u r w m a d  array waa to bo oxlondod la Iho north 
and south It radloactlvlly was delootod by tlold ecroonlng In m y  of lt io flvo boroholaa, I-lowavor, 
no elQVfllQd rtldloacllvlly 01' VOCB WOrO dolootod ffl tho PRS 10*005 bOrQ~10~QBI 

Samples oolloctod lrom thono borohobs wore eubrnlllod lor unalysls tor VOCs, BVOCs, TAL 
metals, gamma speclroscopy, lolnl uranlurn, and alronllurn40, Moro lhan tl l ly porconl ol Ilio 
t o l d  numbor of snmplos son1 l o  the l lxod laborntory lor ntialyels woro also analyrod lor  I i lgh 
OX~IOSIVQS,  All approprlnlo QC samplos, Includlng duplloalos, llold blanks, and rlnsnlo blanks, 
WorQ colloolod durlng subsurlaco soil sflrnpllng aollvlllos, Snmpllng lnlormnllon Is sulnrnarlrad 
In Tabla 5,0,4=1 of Iho RFI roport, Rfldlociollv~ly llold scroonllig daln Indlcalod Iliul 110 

radlonctlvlty W R Y  doloclad abcvo baokground IOVQIB In Itils drllllng nrrny, Ooroholos woro 
backflllod with drlll oulllngs flnd complolod wll l i  a 24l4lilak conarola cap, 

For mom Inlormallon aboul tho RFI tlold acllvltloa at P A S  104IOG, rolor to Socllon G,O,4 at Ilia 

RFI report, 

Rn dlo log icir l A d d n n du m , Y'A 6 i 0 Subs u r la c I) 40 
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SIOl4 

Radlonuolldas deloolod In 1110 PRS i O ~ O O r l ( b )  m a  woro coinparod lo  tho mlnlmttm doloolublo 
flctlvlly a9 descrlbod In Seollon 3,1 of lhls adtlonclum, No radlonuolldos wora d o l ~ o l b d  nt VUIUQU 
oxoeodlng mlnlmum deleotablo aollvlly, 

5,6,5 

No human hoallh soroclnlng assessmenl was oonduclod lor PAS 10*005 boonutlo no rudlologloal 
COPCs War0 delootod nl lovols OXUeodhg mlnlmilm dolootablo aollvlly, 

5,0,6 

The prellmlnary ooologlonl soroonlng aetlessmonl lndloalos lhnl thls sllo l e  i o ~ a t o d  In a 
tloodplaln and Is potontlally wllhln tho loraglng ranga o l  Iho spollod bat nncl perogrlno lalcon, 
Them laolors musl bo token lnlo oorisldornllon should any romodhl aollon bo undartakon ul 
lhls s I I Q ,  

Aooordlng lo  guldanco from tho Inlornatlonnl Atomlo Enorgy Agenoy, Iiumun tioullli astlosstnont 
resut1s lor radlonuolldos uro tlssumod lo  bo proloollvo ol niotll nnlmnl populntlons (Inlornatlonnl 
Atomlo Enorgy Agonoy 1992, 0083), A s  a roBuIl, lho human Iionllli assoesmonl ratlulle 
ndequaloly roprosonl tho saologlcnl conoorns for thls alto, 

5A347 Conclusions tlnd Rooommondatlons lor PAS 10~006 

Based on tho rosults lrom tho Pliaso I AFI,  no radionualldoe flro praeonl a l  IovuIs oxooodlng 
SALY at PRS 10*005, In nddlllon, ti0 RCRA oontlllluonls woro doloolod ubovo 8ALs ( e m  
Sootlon 5,(3,7 of tho HFI report), Thoroforo, PRS 104lOf l e  rooommondod for NFA, 

Background Compatlson for Aadlologlcal Conetltuante nt PRS 1 OeOOLi 

Human Hoalth Assossmont for badlologloal Constltuants nt PRB 111*OOti 

Ecologlcal Assoearnon! lor Rndlologlcnl Constltuonte at PR9 10-006 
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017 Olto~Widn Evaluatlon 

ti,'t,l , 

T l i lemot ion prosanla a cornparlaon 01 I l ia oxtont 01 QloVotod radlonuclldoa In tho RFI nnd 
FULS'RAP dala a o ~ a ,  Ttw acraonlng aoooeamont lor llio radloriuclldo data In 1111s eubourtnco 
ltivbtrllgallon Indlaalod Ilint elovatad oonconlrallorie a1 etrontlum430 woro prosont In Iwo PRS 

valuio of emdrlclutn~24.1 woro moaaurad In ono locullon at PRSe 10~003(a~o)  and 10~007,  Tho 
axtorit*ot anior1c1uni~241 wau boundad at 11 to 20 I t ,  Tho romalndor 01 t l i l a  oocllon consldors 
Iha axtant 01 otovatad ulroii l lum40 v ~ I u Q ~ ,  

Elovalod 'vnluou of atrontlum;80 woro bxpaclod beood on provlous lnvostigntlone In Doyo 
Cunyon, Thou@ prbvloue invnullgollona nro dlecuoaod tho RF1 Work Plan lor OU 1070 (LANL 
1882,~07113);iTh~ provlouli data Iliat ora moo1 rolovant to t l i le Invostlgatlon nro from lho 

Plan'ior ou I ON pratldnta flOuroe otiowlng FUGIqAP eampllng locattatio, and Apliondlx B 01 ilia 
work plan praaontP iho FUSRAP doin (LANL 1 ~ ~ 2 ,  0703)~  

a , ~ i  11 Vortlcnl in tant  of Cantonrtnatlon 

Thla baation p r i m n t a  u compurlsoti of tlio vorllaot oxtori101 olovntod s1ron11uniD00 In 1110 RFI 
and' f lJ8RAP dala oola,  Tlia vorllanl ~ x t ~ i i t  of contamlnatlon lor aocli datu ooi 16 graphlcully 
dlepliyod, ualng, scattbr plotu, T l i ~  ocottor plots lor 1110 FUSRAP doto oro prQSQlltOd In 
FIg l '~ ,7 ,1h l  and. tlia ncutlor p ~ o ~ e  lor ttio RFI datu uro proeonlod III Fig, t , 7 , 1 ~ ,  

RltobWlda Evaluatlon at tho Extont of Containlnatlon 

aggregtltus:'lO*OO2(b) and 111; COnttal Aroa [I Ob003(n*O) and 10*007)1 In fiddlllon, QlQValQd 

FUSkAP.Progmm !Or DOYO Canyon (MByllald 01 all 1B7B,08~O041)l sOC!lOtl a10 Of Ill0 RFI Work 

In ell 01 thoso ecattor plota,,utrontlum~BO Iu plottod no n lunctlon 01 doplli bolow ground ourloco, 
In both 1110 FUBRAP nnd RFI dhtn, nioal tllrontlum40 roeullu aro In tho =1 lo  +l ranee, whlch 
most llknly roeulla !rom:liietnJmont or mouourotnont tio1oo, In oacti dutu sot, tlioro WQ only D 

~ ~ r n ~ i o d  nurnbor ot:antnplos tliut pro atgnlllcnnlly QlOVnlQd B ~ O V Q  ottior V ~ I U Q Q  In ttio dntn sol, 
A llnaa(aoalo III useful ~n roproaonltng ttiouo valuoo, but tonds to obscuro ttio mnjorlty 01 tho 
rosullrt (Figa, 6 , 7 , 1 ~ l n  and G17,1~2a), A natural loptmnelormatlon was U6od to prOVldQ nnotlior 
dlapl& of tlld rolnllonolilp botwoan elrontlum~00 ecllvlty and doptli (Flge, 6,7,1-1 b nnd 

~ ~ ? ~ 1 u 2 b j ,  ~ t r n  Iog~lranalormallon clnrlflau pallorno In tho lowar rongo 01 tlio dotal 

Juna 3, fO8d'  
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In the FUSRAP dalu, tho hlgtiosl slrontlum-00 acllvltlos Woro nionsurod In tho I O  to 20 It bus 
dopth lntorval, wllh lowor aallvlllas moasueod In I l ia 20 to 30 II bgs doplh Inlarval 

lntarval and Ihe depth Inlerval ut groalor lhnn 30 II bgs, 
(Fie, 5,7,1 d l ) ,  Value8 conslslenl wllh Instrumant nOISQ WQrQ rooordod In IllQ 0 I O  10 I t  bus daptl1 

In the RFI dala, tho tilghsst strontlum*OO nollvlllos woro nloo moaWrad 111 the 10 lo  20 fI bus 
doplh Inlorval, wlth lowor aollvlllos In tho 20 to 30 II bgs doplli lntorval (Flg, 5,7 ,1~2) ,  A s  wllli 
Iho FUSRAP d a b ,  most of lho RFI valuos In Il ia 0 l o  10 fl bgs doplh lulorvtll and tho doplh 
lnlorvul greater lhon 30 II bus woro wllhln lho rungo lor lnstrurnnnl nolso, Ono Iniporlcml 
dlfferonoe In lhc RFI dala Is tho prosonao of a smnll nunibor of olovalod elrontlum40 uollvlllotl 
In tho 0 to i o  fl dopth lntorval, Hawavar, lhoto Is no ovldanao Ihet elgnltlcnnl vartloal downwurd 
mlgratlon of sIronllum4JO has oacurrod In lhls m a  01 Bayo Canyon, 

t h e  most slgnlltcnnl comparlsan bolwoon Iho RFl and IWSRAP dalu Is I l ia dlflorofiaa ol a 
laator ot l o  In the rnaxlmum vnluos lor onoh d a b  SOL 'rho RFl maxlmuni IS approxlmntoly 
10 lirnos hlgher lhan Iha FUSRAP muximum, Thls dlearapnncy oooura boaauso I l io  birlldlng 
dabrls landllll, PRS 10.0071 WBS sumplad In lho F!FI I f l~QBllgUl lOf i  bul n O l  In It10 FUSRAP BtUdy, 
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tf,Y,l ,2; Lalaral Extont of Cohtamlnntlorr 

Thfo eoallon proaento 13 aomparllson of tho  latoral oxtont of elovatsd atronllum.80 In tho RFl and 
F U ~ F I A P  ddta oats, Daaod on proooali knowtodgo 01 oottvltloa In ~ a y o  canyon, tlio cialo tor l l i l R  
arouaan bo rrddraaeod,oo port of onb o! two apatlal aggrogato8,Tho Ilrat ogallal ngorbgolo is 

I Aron [PRSB 10*003(a~o) and ?0407], wtilch lncludoa tho draln Ilnoa, dlspaeal plto, 
I ahooialod wllh llio lormar radlochomlatry laboratory, Tlio sboond spntlnl group la 

ntra1"A;oa drdn Ilno, 

oxtont'of conlaminalion In tiio Conlral A r m  tor boll1 I I ~  FUSRAP end RFI dolo 18 

grapt~loally~dlspleyQd In F I ~ ,  tjI7,1~3, Ttio lateral oxtont 01 oontomlnetton 0 1  PAS 10b002(b) lor 

RFI borciolo looatlono aro latmtod wllh 1110 uvorngo conconwillon moasurod tor 
that bOroIiOln, Booousa tlio FUSRAP Invoetl~nllon focusod on loboratory 

nnn lyda  of groae bola oounle, thdra uro Ilmllad nnalytlool data evnllnblo from I l l G I  l nvos t~ga t~o~ l  
tor otrontlum~flb, AB a rooutl, a olattottoal modo1 woa dovolopod io o t ~ m a t o  etronttumbgo 
acllvily:fbr a+parttdulir looatlon baeod on groao boto counla moasurod at tila\ location, This 

QI modbl'la' praeatrted In F I ~ ,  13,7,l-G, and tho vnluoe proeontod In F I ~ S ,  6 ,7 ,14  and 
ro Intorpolaiod vnluotl of atrontlurn~eo baaed 011 t tiln modol, TI~QAQ inlorpolelod VOIUOS 

' W l l l l  PR8 .10~002(b)l W h l O h  10 ti dlepooal ptt ("A-10.48) locatad 100 I t  lrOm l l l G  
, .  

8 '  

RAP and RFI data 18 QrophlCQlly'dlSplayod In Flg, 6,7,1-4, In QQCh flglrro, tho 

1 .  t 
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In gonoral, Iho collocalod (or nolgliborlng) boroholos lrom Iho FUSRAP study arid I l ia AFI uliow 
slmllar valuas, For oxamplo, RFI boroholo 10~1201 avoragad 6 776 pCllg und aollocalod 
FUSRAP borohole M e  averagod 2 337 pCl/gl Tlius, thoro aro no grosu or yubllo Itidlcallons o I  
slgnlfleanl lateral movomonl ol Iho olovalod drof i l lUm40 valuotl, 

PRS 10~002(b)  A r m  Tho slronllum4lO flcllvlllos In tho aroa of PRS 10*002(b) aro low rolnllvo 
to acllvl l les In Iho Cantral Arou, In addillon, lho dovalod vnluos a m  lltnltod lo four boruliolo 
locations, Two of lhoso locatlons Woro collooulod FUSRAP boroholos (IlObb and 40bb*G), atid 
two Were RFI boroholos (1041257 and 10~1200) ,  Boroholo 10.1267 Is a nolglibor l o  Iho 
FUSRAP boreholes wllh olovnlod roadlngs, t30roh01o 1 0 ~ 1 2 0 0  1s localod 25 It lo  l l io onel. 
southonst of the FUSRAP boreholoe W l l h  elovalod rofldlngol Thus, I l lor0 aro no gross or subtlo 
lndlcntlons of slgnllleanl Intern1 movomonl ot tho olovalod slronllum.oo valuorl, 

The PRS 1 o*Oo2(b) boroholos wllh olovatsd roadlnge aro gonorally boundod Inlorally by 
boreholw wllh avoragos al  or noflr lnslrumonl orror (0 to 1 pCl/g), Tho slnglo oxeopllon IB 
borohola 10~1289, whlch hns an avornga slrontlumbD0 ocllvlty ol 38 pCl/g, Uoroliolo 1041280 
has no boundlng value dlroclly north or Bouth, IdoWoVor, thoro at0 low Vttluus l o  tho wonl, 
northwosl, soulhoasl, and oflst ol thle IoOflllon, Thile, lho RFI boroholoe ndoquuloly bound tho 
I a l o ~ ~ a l  oxlont of elavatod slronllum*90 v ~ ~ I u Q ~ ,  
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Flg, 61711.31 Camparlaon of avorag@ ntrontlum~90 concontratlono lor Contrnl Aroa RFI ond 
PUSRAP boroholoa, 
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5,7,2 Slto-Wtda Rlsk Evaluallcrn 

In two ol tho six tnvosllgallon m a s ,  tho Contra1 Aroa [PAS9 10~003(n40) and 10~0071 und PRS 
I o~Joz (b ) ,  radlonuclldos woro rolalnod at\ COPCe as n rosull ol Iho suroonlng U S 8 Q 8 8 M Q l l ~ B ,  

The r h k  assesernonts lor lhesa areas lndloala that whlh lheoo oltes poeo noaoptablo rlek lavole 
In a ourrant recreatlolial landauso scenarlo, Ilioy poeo unaoooplablo rlsk IOVOIS In a future 
rosldontlal land=use sconarlo, Uocnuso thooo flroas aro loonlod adjnoonl lo  oucli oll ior, II Is 
llkoly thal rocrentlonnl us0 of ono aren would also lncludo rocroallonal UBO 0 1  1110 otlmr, 
creotlng addltlvo oxposuros, ThQrQfOrQ, 11io9o two nrone Woro conoldorod lagottior h i  a BIIQ. 
w l d ~  rtsk ovaluatton, lii Iho slle*wldo rlsk ovaluallon, rooroallcnal UBQ 01 Unyo Cunyon woe 
nvsumad to lncludo no1 only Iho ourront USQ ot Bayo Canyon, whlch 1s prlticlpnlly Iilklng, but 
0180 polantla1 fuluro usos, whloli could lnoludo onmpltig, hunllng, nnd lngostlon ot ~ d l b l o  planta 
(although nallve edlblo plants such os p h o n  nuts and prlckly poor trull nro no1 ourronlly growlng 
In the urea), 

Slto-Wide Curront  Rocroatlonnl Ueo 

Tlie oxposuro routes tor tho currant roorontlonnl us0 uoonurlo 01 hlklng through tho a r m  lncluda 
dlroal rf ldlallon, lnhalotlon of rQ6USpQndad dual, and lnoldonlol Ingoslloli ot R o I I ,  A I  
PRS io*Ooz(b) these pathways am ueeoolalad wllh a do80 01 0,5 mronilyr (soo Goallon 
5,2,5,3,2), Whllo at P A S S  10*003(a*O) and 10*007 lhoso palhwnys aro flBBoi3lUlod Wllh doe0 
of 0,4 mrom/yr (soe Socllon Li,3,6,3,2), Tho oomblnod oxposuro for I l iaso flrout] Is 
0,9 mrem/yr, whlch Is woll below l h s  EPA d09o guldollno 0 1  15 mroni/yr, 

Slte=Wldo Futuro Rocroatlonnl Us0 

l ’ho luluro recroullonal uso soonarlo lncludos Ihe addlllonal pnlhwnys 01 ocllbla plflnl lngostlon 
nnd lngosllan of monl obtnlnod whllo hunllng, Tho comblnod exposuro lor I l ioao aroas Is 
domlnalod by tho l i lgh oxposuro polonllnl of 1110 Conlral Arou [PAS8 1 0 ~ 0 0 3 ( a ~ o )  niid 10~007], 
whlch hns subsurface olrontluni4IO acllvlllns 01 mora Iliun I 0 0  tltnns I l ia  subsurlaoo ucllvllloo 
at PAS 100002(b), In ndtllllon, IhQ areo of contnmlnnllon lor I l io Conlrnl Aroa IB nmro Ilian I 6  
limos lhnt of PRS 10~002(b), Furlhor, tho oxposuro usaunipllorrs aro consorvntlvo In naluro, 
and any lncratnanlal tlmo spont nl PRS 104002(b) W l l l  bo COVQrQd by Iho assumpllons for tho 
Conlrnl Area, Thoreforo, only 1110 CQnlrnl Aroa WRB ConOldorQd In tli le ovflluallon, 
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I 

lngaatlon 01 adlblo planto, 

lngootlon ol'moul froni hunllng, 

* lnlialtlllon of raauapondoa duot, 

0 Dirbol ground rndletlon, and 

lncldantal aoll Ingoetlon, 

Evaluatlon'of tlilo4trobnnrlo lnvolvbn oonoldoratlon of tho conloinlnonto found 10 fI balow tho 
eurlnoa (avornglng o 322 pCI/g ol nlrontlum40 and 1 G pCllg 01 emorlclum~24'1), os woll QS tho 
al&ta'd etrontlum40 found ril'lha ourloao (uvoruglng 04 pCllg strontlum4?0), 

:a * , 

lngoetlon O f  adlbla plantu, Tho blQVatQd slronllurn4IO found b d o w  lll0 B U ~ ~ O C O  con bo 
I 1  

nco&aead by planla, Manp plnnte Ilint grow In Boyo Canyon Iievo root doptlilr of groator Itinn 
I O  It,'inaludlng ohamlea',*plnon, junlpor, oak, saltbuali, angabrush, and prlckly poor (Wonzol ol  

at, 1087, 0227), I-ilghly QIQVUIO~ lovole of etrontlum~O0 (e0 600 pCl/g dry wolght and 
G Q30'pCl/g dry walght) ware found In chntnlau plnnls growing at P R ~ S  1 0 ~ 0 0 ~ ( a ~ o )  and 10fi007 
( ~ r o t t q h r  IOBG, 0t1.b142), Boaauao t l io clionilsa buetios 11) tho oroa oro known to tiavo MkQn 
up airontlutnd0 lrom tho twbsurIBad, an Intotiin aolton w\ll ba conduclod to rotnovo tho atiomtoo 
oonlai'nlng blovaled levo l i~of  etrontlum-00 from thln oroa, 

Bcvoreliklnde of bdtblb plUntB nre known lo Qrow In nrooo ouch no Beyo Cnnyon, T ~ O S O  lncludo 
phon  (wtlloh han adlbln' nuttl), prickly poor (wlilcli hos odlblo Irull), sago (whlch Is an herb), and 
junlpor'(wlrlch to an oeti uaod In natlvo Amorlcun oooklng), Currontty, nono of ttioao odlblo 
planto nro growing In ' thohr in of PRSO 10~002(13), 10.~03(abo), or 10-007, Howovor, ttioy could 
potanttally g'row~n ttils arou In tho futuro, Tlito rlsk asooesmont oeoumos tliot 4 kg pot yoar 01 

adtbla'ptanto'growtn~ In this a r m  would COnsumod, Ttia rosulte for ttilo oxposuro partiway 
lndloatb tliit pinni  oonuumpion would bo msoclotod witti e dooo 01 102 mromlyr (ontlroty from 
etrontlurn~00), 

( I  

lngoetlon of moat from huntlng, Plant uploko UIBO provldoe n routo 01 oxpoeuro lor  foroglng 

Canyotbnd or8 known to fornga on aliamlen and otlior dobp roolod plonls (such 08 p@ronnlul 
g r a e e i s ) ,  tn ttiltl aeeaeemont, II IS ooaurnod ttint a foraging door would consulno 1 kg ol ptents 
por'day from tho Control Arb& It le furthor aaaulnod thnt a Iiumnn would consumo 34 kg of thlo 
door moat throughoiit Q your, Mbat Ingoetlon Under Ltiooo ond ollior RESRAD ooeumlsllono 
would I&d to-dona-of 13 mromlyr (ontlroly from atronlluni~O0), 

atdm&~ WhlOhr m\ghl'tllQIl' bb huntocl and coneutiiod by hUlllQtlB, Door nrQ lound In Dayo 

I * ,  
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Romnlnlng pathways, Tho romnlnlng pathways (Inlialnllon 0 1  rosuspondod dust, dlrbal 
ground rndlallon, and lncldantal sol1 Ingostlon) aro acleonlaled wl l l i  oonlatiilnallon lound at tha 
surfnoel The lour surlnoo soll snmplos oollootod near ahatiilsa buelioo known lo  Iiavo takon up 
strontlum.00 from tho subsurfaoo woro ueecl la ovalualo expoeuro from Ihoeo pnlliways, Tho 
overago s t ront lum~o0 aollvlty of thoso four eamplos Is 04 pCIlg, Tho dlrocl radlullon pnthwny 
I s  assoclalad wlth a dosa of 0 , l  mrom/yr, lnhtl lallon I s  Etssoalntod wl lh  n doso 0 1  
0,004 mromlyr, and Inatdental so11 lngostlon Is assoolalod wltl i  o doso 01 0,03 tnrom/yr, 

t h o  lolal doso assoclaled wllh all palhways It1 lhe sllo.wldo luturo rocrofltlonal saonarlo Is 
115 mremlyr, This Is oqulvnlont lo an oxaoss cancot rlsk 01 8 In 10 000 par year or U 111 1 000 

II all 01 these aotlvltlns wore conduotod lor ten yoare throughout a Illotlme, Tho ~CJNIEI 

nssoolatod with tha pathways 01 lnlialfll lon of rosuspondod duel, dlrocl ground radlallon, and 
lnoldontal eoll lngostlonnro all VIQII balow Iho 15 niromlyr guldollno fmd eonlrlbula vary l l l t lo to 
the total doso, lnhalnllon nl rosusponded dust and lncldoritnl soll Ingeslloii or0 ouch neeoalatad 
wllh an oxooss canaer rlsk levol Solow 1 In 1 000 000 par yoor 01 oxposuro, nntl dlroal ground 
rudlnllon has an exooss canoar rlsk IovoI 01 2 In 1 000 000 par your 01 uxposurol Tho doao 
assoclaterj vAlh Ingestloti ol  monl from hunllng, 13 mrunilyr, Is also balow 1110 EPA guldollno 
01 15 mremlyr, Irigeatloti 0 1  odlblo plnnle It3 tho prlmary aonlrlbulor lo  I l io lolal dooo at 
102 mrornlyr, Comblnod, tho tnont and plan1 lngostlon oxpoeuro palliwnys nro nesoalnlod W l t l i  
a lltollmo oxcoss canoor rlsk grafllor than 1 In 10 000, For dotnlle 0 1  Ilio RESRAD Oalal i l f l l lon~ 
lor lhls scenario, ruler lo Appondlx C, sootlon c.51 

5,7,3 Slto-Wide Concluslotis 

Tha rosults 0 1  Ihe lndlvldunl rlsk nssossmonls lor  P R S  l 0~002(b )  and l l io  Cali lral Aron lndloulo 
that tlioso 9 k t S  posu ncooptablo rlsk IovoIs In n ourranl rbcroatlonnl land4leo santinrla, 
rissumlng that tho prlmary aoltvlly Iri 11119 a r m  0 1  Oflyo Canyoti IB Iilklng, In 1110 NIIUM~I r luk 
avaluutlan lor  tho ourrent recronllonul use sconnrlo, Iho cornblnod bxposuro lor  Ihoeo oroas le 
0,O mramlyr, whlah Is wall bolow 1110 EPA dosa guldollno 0 1  1 G mramlyr, Thornloro, aurronl us0 
0 1  the nran lor hlklng is no1 assoclnlod wll l i  on unaoooplablo honll l i  rlsk Iovol, 

Tlia sllu4rlda rlsk ovriluotlon also OOnUldOrQd a luluro rocroallonal U A Q  SCflnUrlfI I l lat lncludod 
the exposuro pfllhwnys 01 lngastlon 01 moat lrom hunllnu and Ingoellon o l  odlblo plunls, Tho 
t o l d  doso nnsoolnlod vrllh d l  palhwoys In IhQ slla*wldo luluro roorontlolial soonarlo Is 
11 5 mram/yr, Of thls lolal doso, 102 mrolnlyr war0 useoolalod wllh lngosllon 0 1  odlblo plants, 
and 13 mromlyr woro nsooolulod wllh lngosllon o l  moal lrom Iiunllng (assuming Ihal a door had 
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aonuum6d oonlemlnalod~ptante In tlio uraa), It le lmportniit to nota tliat QdlblQ p ~ o n ~ s  sucti QS 
pinon, prlokly'ptrar, moo,  ondjunlpur QrQ no1 currently orowfiig at PRS 10@002(b) or tlit Cantral 
Araa,l I4owavbr, bliumlea b u o h m ,  wtilah urb Qdlblo by de'or, do grow In 1110 proal An lnlorlni 
aullon will bb donduatod ti rombvo llio oliamlsn conlnlnlng olovntnd IGVOIB ol elrotillurn40 lroni 
tlilt, aroa, In sddltlon, tlio poloi i t l i l  for futuro aurfnco contnmlnnllon lrom plant uptako wlll be 
avaliatbb and, If nauafianry, rambdlnl nltornellvou wlll bo consldorad, 

In addlllon l o  rearmtlonal UUQ of  tho oanyon, futuro rosldanllal uoo W Q B  QVdUQlod lndlvldunlly 
0;002(1i) and ttia Central A r m ,  Tlie ronulte for tho  roeldontlal UBO m m r l o  lndlcato 

unncooptable rbk,  IQVQIUi*dUa prknarlly to IngoBllon of gardon produco, If Oayo Cnnyon le  
davalbpod lor raddonllal or agrluullural purpomtl, romodlnl ucllon may ba werrnntod, 
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APPENDIX A ANALYTICAL DATA 

All analytical d a h ,  lticludlny dala from Iha mobllo ehomlcllry unalytlcnl laboratory (MCAL) nnd 
mobllo radlologleal unalyllcal laboratory (MRAL), aro avallable In Iho Fnalllly for lnformatlon 
Managoment, Anuiyels, and Dtsplay (FIMAD) datnbaea, If Iha PlMAb tlatabaea le not acaasslblo, 
data wlll bo provldod upon roquost, A hard aapy of the data I A  avallnblo from tho Roaorde 
Processln~ Fnalllty (RPF) under “Analyllanl Data for tho 8ubsurlaao lnvoellgatlon of TA.1 0,” 

Undlologlcnl Addondrrm, ‘ T A ~ I O  Subsurfnco A * l  Juno 3, 1880 



THIS PAGE LEFT INTENTlONALLY BlANK 

A @a R a d l o l o ~ l c a l  Addandum, TA.10 SUb6UrlaCO 



APPENDIX B DATA OUALl'f'Y EVALUATION TADLES 
TABLE 8.1 

DATA QUALITY EVALUATION FOR TA.10 SU89URFACI2 AQQREQATI! RADIONUCLIDE 
A N A L Y  OES 

nE0UfiST SAMPLE IO 9 T f l O W . J h l ~  041AhlA IBOTOPIC TOTAL COMIAEtlTB 
tiuMnen DO SPECIflOSd UnAWlUM UnAtllUM 

c a w  I --.  . 
10323 AAU0200 Xu X X IGPIMBb All duln ntu vnlld wllltoul ~unllllonllar~, 

IU700 AAU2044 X KPAU Urnnluttr dnlu qunllllod Jd lot low rocovuty 111 qunllly coiilrol 
AAU0307 X X x i a t w g  AII daln nio v n ~  WIIIIOUI qunttrtcniiort, . 

AAU2040 X K P A  Urtitiluin drltri qunllllod J lot IuW fucovary 111 OC uriltrl,lu, 
AAO2047 X &PA Ufunluni dukt quallllud J lot low rncovay In OC uan(rlu, 
AAOOlZO X KPA Utfinlirrn dnln qunllllod J lor low racovury In OC ulimplo, 
AAaaif i t  x KPA Unmlurn daln quollllnd J lor low racovay In ou atirnpla, 
AARUl52 X KPA Utrinlurn Unlu qunllllod J lor low racovoy 111 OC antriplo, 
AAUtl199 X KPA Urarilunt duln qunllllad J lot low rncovofy In 00 utifit(il0, 

AAU0157 X KPA Utiinlurn doin qunllllad J lor low rnoovuty 111 OC utimplu, 
AAB0102 X KlJA Ufunlurn dnln qunllllod J lor low tacovary In OC aufti(Jlu, 
AAUOIUO X KPA Urnnlunr dnln qunllllod J lor low tocovufy IIi OC uamplol 

,- 

(00) sarnpln, 

c 
AAElOlOU X KPA Ufortlunl tlnlir qunllllad J lor low tuccvory In 00 unln~)la, 

IU710 AAB300d X KPA ururilurn dutn quntltlud J lar low tocovay in aa aumplo, 
AAU300G X KPA IJfnnlcrm duln qurllllld J for law tucouoy 111 OC anrrtpla, 

If1713 AAU3010 X KPA Uianlum deln qunllllad J lor law rocovary 111 QC antiipla, 
Ylronlluni4Kl dnlii qL;tllllod J lor lilf1li rucovafy 111 OC 

I 

qunllllod J lor low rocovury In Oc aiim~~lu, 
dttlfl t~unllllad J lor trlali tacovow In 00 

KPA Urariluni (lnlti qunllllad J lot low tacovn~y In OC uuln )IuI 
~RlronllUt~i~00 dnln quflllllad J (of lrlull rucovory In Od 

- 
111710 

I 1 I 



I 

TABLE 13.1 (CONTINUED) 
DATA' PUALtTY EVALUATION' POR TAB10 BUDSURPACE AGGREQATE RADIONUCLIDE 

ANALY 8ES 

1_ 

nuauaa 
NUMUCtl  

1U720 
- 

__c____ 

10727 

L- 

10719 

- 
10701 

June3, fOOb 

OAMPLP IO OTnOliTlUM~ OAllMA IBOTOPIC TOTAL COMIACIITB 

AAUOOOZ X I V A  Utotilutn dolo quollllod J lor low rocovoty In OC samplo, 
Ullonlluni~DO dolo quiWod J lor hloh twvot ) '  In OC 
aonrplo, 

AAUOUOl % I W A  Ufotilutii dolo quollllod J for low lbcovory In OC somplo, 
UllonUum~00 dola quollllad J lot lilgli ioobvory In OC 
aamplo, 

Mf3080U x KIW Utnnlum dnlo qunllllod J lor low tooovoiy In OC somplo, 
8ltonllunr~DO dolo qunllllud J 1ot hlph rocovory In OC 
Boinplo, 

MUOOUU x KPA Ulanlum dnra quollllad J lor low rooovory In OC Maniplo. 
Olmnllum~00 dol0 qunllllod J lor lilpli moovory In OC 
aompla, 

Ah03072 X KPA Uranlum dnl0 quallllod J lot low racovory In OC osmplo, 
Elronllufn~W dulo quollllod J for lilgh rocovoty In OC 
onmplo, 

AAUOO73 X K I ~ A  UtonIuin dola qunllllod J tor IOW rocovary In OC mmplo, 
Ulronllunr~OO dolo quollflod J lor lrlpli rowvory In OC 
ramplo, 

AAUOON % KPA Ufnnlum dab quollllod 11" lor looovory cl lr l% In OC 
winplo, BltonlUm4lO dnla quollllod J lor Irlptr ~ooovoty I n  
OC somplo, 

AAUOOUO X KPA Utanlum dnl8 qunllllDd I3 lot focovory 01 4% In OC 
aonipln, Blronllunr40 dolo qunllllod J lor lilpli locovary In 
00 anmylo, 

AAUOOUD X RI'A UlNlllUtll dulo qlr8llllod II lot tbcovory 01 ~ 1 %  In OC 
anmplu, Qlionlluln~00 doh qurllllod J lor hlpli rocovory In 
OC aotnple, 

AAOUOUU X Kl'h Ufn~lUlii dnlo quollllod I3 lor rocovory 01 4% In OC 
ontirplo, 81rotllulir~00 dkla quallflod J lor hloh iowvoty In 

Ahl3OUOU X I W A  Utotrlum duln qunllllnd I3 lot tocovoiy 01 el% In OC 
oofr$)Io, Ultotillun~00 dolo quallllod J lot Irlph tocovoy In 

I ,  OC oninplo, 
AABO4Rl X KI'A Ufonlunr daln qunllllod J lor low iocovury In OC somplo, 

UlIotrlluln~DO daln qunllllod J lot Irlpk iouovory In OC 

DO BPBCTROQ, UllANlUU UNANlUld 
1 

I 

COPY 

.-- 

. W oc OOtll(~l0, 
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TABLE 13.1 (CON'I'INUED) 
DATA QUALITY EVALUATION FOR TA.10 SUBSURFACE AQQREQATE RADIONUCLIDE 

AN ALYSEG 

, 
fleOlI@ST 9AhiPLtl 10 3TROtITIUM~ OAMMA IBOTOPIO TOTAL COMMEIITB 
HUhlOtn 90 OPECTRO9b UnAHlUM UtlAHIUlh 

a o p y  
10731 AAQ0444 X KPA Uranium dnla qunllllatl J lor low rocovoy 111 00 oamplo, 

AAUO445 X KPA Utaliluni tlalii qUtlllllotl J lor low rucovor/ 111 OC ttumplo, 

AA1304JO X KPA Uranlutii daln quallllod J lor low rocoroty In 00 nnmplnl 

IU741 AAU63Y1 X KPA Ufcrfllum data quallflad J lot low rauovwy It1 OC atintplal 

AAR0322 X KPA Uriinlum dnln qunllllod J lor low rocovury In OC aumplo, 

AAD0330 X KPA Ufiinlunl daia qunllllad J lor low locovoy In OC oalnplu, 

AA00335 X KPA Ufniilutii dalu quallllud J lor low roeovoty In 00 tmmplo, 

AAU0330 X KPA Uianlum dnln quallllod J for low rocovory 111 OC enmpla, 

~lrotilluni4JO duln qunllllod J lor high rocovay ( t i  Po 
oatnplu, 

BllO~ltlUt?l.DO daln qunllllotl J lor ltlglt rocovoy In Oc 
anmplo, 

Ellronllum4IO dnla qunllllod J lot high rocovury In 00 
osmplo, 

Bltonlluln~DtJ dnla quallllod J lor h l ~ t i  racovoly 111 OC 
aulnplo, 

Blronllunt~OO dnla quallllod J lor high tocovor/ In 00 
eumplo, 

sltonllunc~oo dala qu~illllod J lor lilglt rocovuty In a0 
samplu, 

!3lronllum~Oo daln quullllod J lot hlgh rucovafy In OC 
snrnplo, 

t3tronllum~OO dnla qunlllled J lor hlgli rocovoiy In OC 
llnntplol 

contlrtUod 

I 

* 

I l l 742  AAU0447 X KPA All daln nro vulld Wllhoul qunllllcnlloli, 
WM A A F ~ O ~ X I  x X ICPIMB Urunlum dtlla quallllad J lor low rocovory In 00 anmpla, 

AA130343 X X ICPIMB Utunlutti duln quallllud J lor low tocovory In 00 nnnIpIu, 
- 
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TAEILF, kl*l (CONTINUED) 
DATA OUALITY EVALUATION FOR TA.10 S U B S U ~ P A C E  AQOHEQATE RAblONUCLlbE 

A N A L Y S E S  

!OUl!ST SAMPLB IO STNOI4TIUM* (IAMLIA IBOTOPIC TOTAL COMIIIIITB 
UMEEn PO fiP@ClNOB* UNAIllUhl URAIIIUM 

COPY 
10101 AAU305D X KPA flltof\llUm4MJ dnla qunllllocl I4 lot racovury of l r l w  In 00 
nllnuod 

AA03000 X KPA Slronllun1~W tlalu qunllllod fl lot rocuvuly 01 4 0 %  In 30 

AAUO202 X K P A  Blronllum~W dntu quaillloll n lot tucovury ul *lo% It1 oc 

aaiiielol Ulniiluin daln qllnllllad J lor low tocovtiy 111 a0 
mmpla, 

anmbla, Utnnlum dnln quallllod ,I lor low tacovaty In Uc 
aampla, 

aaniplu, Uinnlurn dnlii qunllllud J lor low racovuv In 00 
satnplo, 

1ocovarla8 In 00 ntitnplo, 

tacovarlan It1 OC rnttipla, 

anrnplo, UrnrJutn dalii qunllllud J lot luw tucovaty It1 oc 
anfliplo, 

rnmpla, 

altrllpla, 

anttiplo, 

nulnpla, 

10102 AAUU494 X KPA Urartlum atid ulronllum~90 dalii qutillllad J lor low 

AAU0465 X KPA Urahlum rind alroriIluttr~00 dnln qunllllad J lot low 

AAU045O X K I M  8ltonl lum~w dnln qunllllad I1 lot ruaovary 01 *lo% Iri 00 

AAUO4UO X KPA Bltofilluni*W dnln rp l l l l ad  R 101 tticovur/ 01 * I O %  It1 00 
~- ~ 

IOlX AxU30U7 X KPA tllronllum40 dnlti qunllllad J lor low racovury 111 oc 

AAOU313 X KPA Slronlluni~Uo dalti quflllllud J lot law facovoty In 00 

AA00317 X KPA fl1ronlluni~oo dnlti quullllad J lor low rucovury 111 oc 

AAU0320 X KPA Slrofillum4lO dala qualillorl J lor low rocovaty 111 00 

AAUff4l4 X KPA Oltonllurn~00 (In$ qunllllud J lot lorv racovaty Iti 00 

AAD0418 X KPA BlrotillUm~DO duln qunllllad J lor low rocovoty 111 OC 

AAB0410 X KPA s1rorikm~00 dnln qunllllud J lor low fucovury In OC 

AAUU420 X KPA fl1ronllurit~uo rlnlu qunllllad J lor low rocovaty 111 OC 

h 

- 
an mplu 4 

an mpla, 

snmplo, 

anniplo, 

Onrrlplu, 

racovarloa In 00 nnnrplu, 

rucovarlaa 111 ac annipla, 

tucovarlaa In OC tiiinipla, 

~OCOVOI~DI In OC aurtiplu, 

tocovarlua In 00 anttipla, 

rocovarloa In OC anniblo, 

rucovurloa In 00 atimpla, 

rocovurlos In 00 empla, 

rocovarILIo In 00 eattiplo, 

tacovatIan In 00 nnrnpla, 

tocovorlu!! In 00 unmplo, 

ID100 AA00350 X KPA Urnnlurti ntid aIIonllurn40 dnlti qurillllad J lot low 

AAB0383 X KPA UtNnlum nnd altonllurn~00 dnln yurrllllod J lor low 

AAU0304 X K P A  Uttctilutti ntid bltotillUft1*00 IJNIII qUnllllbd J lut low 

Ah00305 X K P A  Urunluni rind alronllUrti4JO dnln qunllllad J tar low 

AAU0300 x KPA Urnfllurn tirill 6ltonlluifi~U0 rlulu c(usllllud J lor low 

AAU0302 X KPA Utntilutti arid bltotillutn40 dalti tlUullllull J lot low 

AAD0173 X KPA Urnnlurti and alronllurii~80 dnlN quullllad J Inr low 

AADO47O X KPA Ulanluni nnd nlronlIurn4lO rlaln qunllllad J lor low 

AA00403 X KPA Uianlum nnd altonllurn~Y0 daln qunllllud J lo t  low 

AABOdU4 X KPA Urnriluni und nlronllum~00 daln qunllllad J lor low 

AAUOJUS X KPA Ufritilutii nnd alfot1llUM4IO dala quullllad J lot low 

' 

- 
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TABLE 13.1 (CONTINUEO) 
DATA' GIUALITY EVALUATION: POI? TAW10 SUBBURPACE AGGREGATE RADIONUCLIDE 

A N A L Y S I B  

I I ,  t 
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nEQUEs1 SAhIPLE ID STAOHTIUM~ PAMMA ISOTOPIC TOTAL COMhlCtiTB 
HUkIOER 80 9P&OTrt09r URAIllUhl URANIUM 

COPY 
10700 AAU3034 X KPA All duln iiin unlld wllhoirl i~uallllaiilluti, 

AAB3042 X KPA All daln nro vnlld wllhoul quallllcnllon, 
AAD304J X KPA All daln 0111 ualltl wllhoul qunllllaullon, 
AAU3049 X KPA Ylroiillum~00 dola qunllllod J lor liluli maMx nolku 

AABOlOl X KPA All dula nra viitld wllltoul qunllllordloti, 
10770 AA82033 X !(PA All dnln nro unlld wllhoul quullllaollon, 

AAOZD34 X KPA All.dnlri ara vnlld wlllroul qunllllcnllori, 
AA02039 X KPA 1\11 daln nro valld wllhoul qunllllonllon, 

10771 AA01020 X X KPA All dnln nro vnlld wllhoul quullllcnllon, 
AAU282U X X KPA All dnla at0 vulld wlllioul qurillllanllon, 
AAO102D X X KPA All dnla m u  vnlld wllhoul t~unllllcnllorr, 

10773 AA02030 X KPA All dnlii tirn vulltl wllhoill qunllllanllori, 
AAU2U43 X KPA All dnln nio vnlld wllhoul quallllonllon, 
AAU2Udd X KPA All clalii tilo vrilltl WlllioUl i~unllllcrillofr, 

10780 AAO2040 X KPA Urnnlum tlnlfl aunllllod ,I lor low iocovorlun In OC aairiplu, 
AAU2090 X KPA Ufirnlufn dulii qunllllod J lor low ioaovuflnn In OC aattr(~la, 
AAU2000 X KlJA Uinnluin dnln qunllllod J lot low IUCOVOIIIJII It1 OC aiitiiplo, 
AAB2002 X KPA Utariluln dnlu qunllllad J lo1 low ti~c6vorIon If1 00 anti i (~lo,  
AAO2970 X KPA Ufanlum daln qunllllod J lar low tocovaflu(I in OC aflril(jlu, 

10704 AABPDUO X KPA All dnln firo valld wlltroul qunllllcnlloti, 
AAU2DOl X KPA All dnln i i io vnlld WlIhaUl qunllllctillon, 

IOU04 AAD0302 X KPh iuturilum und nltatrllurn4J0 dnln clunllllutl J lor low inalilx 

- r  

- 

r 

rplku ~ocovoiloe, 

aplku focoVofluB, 

Bplka IoooVorlan, 

nplko ~ O C O V U I I U ~ ,  

aplku IIJCOV~~~UU, 

AA00304 X KI'A Ufuilluin untl alrotrllutii*00 dnln quiillllod J lur lovi tiinlilx 

AA00403 X KPA Utnirlufli nrid alronllulii~uo tlnlii quiillllod J lor low liiulrlx 

AAOO4OJ X KPA uratrlum nnd aiion\lutn*uo dnln tiuirllliad J 101 low rntiirix 

hAB0820 X K P A  Ufnrilurti rind olfonllurri~U0 clrilri t(unlll1ud J lor low inirlrtx 

iAAOOB2J I X I I KPA lUinnlum nnd elronllUtir~00 dule sunllllod J 101 low ninltlx I 

I loplko iacovuilu~~, 
1 KPA IUlnnlum nnd nlronllufri~W dnltr nuollllud J lot low iiiulllr 

I 

Rndlologlcal A ddun duml 7'A 6 10 Suhsurhr cu c f b  7 



.., . 
. a  

- 
IltlOUUUT BAMPLO ID U T ~ O N T I U M ~  

1DUOO AA(3UllO0 ' X , 

AAUOO2O X , 

AABOD27 X 

AAUUD39 X 
t , a  I 

AAUOUOU X 

AAUOODU X 

10007 MUUAOU X 

' 90  - 

I .  

AAB11410 x 

. 
AAU0070 X 

tUUOU AAflUUll7 I X 

AAUUOUU X 

AAMODUO X 

4 - 4  

AAUODllO X 

+. 
AAU(IOU0 X 

AAHUUOl X 

Y 

IDUOU AAUflDOP. X 

c 
AAUODD,) X 

AAUUOOR X 

. 
AAI1UDUB X 

-.--Y.L-. 

TABLE t34 (CONTINUED) 

ANALYSES 

OAMMA IOOTOPIC TOTAL coMimre 
DPBDTflOO~ URAHIUU UnANlUM 

s COPY 
KPA 

KIM 

KPA 

KIJA 

K I M  

KPA 

Utanlum and slronllum~D0 dola qunllllod J lot low mnlllK 

Uranlum and slroiillum~w dolo qunllllod J lot  low tnnlrln 

Utatilum ond sltotillum~D0 d l a  quallllod J lot low mn1M 
aplko taaovorloa, 
Ui~tilullt nnd rltonlluni~W dola qunllllod J lot low mnlflx 
aplko rocovctloa, 
Uintilutii nlld ulroiillutn~00 daln qunllllod J lor low maltlx 

Utptilutn and altonllum4M datu qunllllod J lor low malnx 

X X K I V  81toti11um4xl nnd Iooloplu utanlum daln quollllod J lot 
high tocovor) In lnboinloty oonltol6atnplo, Tolnl utnniunr 
daln quollllod J lot lnlamol alotidnnls OUlBldO conlml 
lltnlln, 

IilOli t~~covury In lnbotnloty conlrol Dnnyalo, rolal utanlum 
daln qunllllud J lot Itilotnal alandarda wlndo WnltQl 
Ilmils, 
Oltonllum~00 atid Iwloplc uitmlum doli quallllod J lot 
hlph rocovoty In Iabotoloty conlrol bnmplo, Tolal uintilum 
dOlD q iMlud J lot lnlomnl ,lOndntd@ oulnldo OOnltOl 
Illnlls, 
Bltonllum~Po dnlm qunllllod J lot low focovoty In OC 
sotnplo, Tolal urat\luln dah quallllod J lor Iilgli mc~voly In 
labotnlory cotiltal anmplo, 
tilrOnllUm~Q0 dnln quPllllod J lot low locovoty In OC 
snmpIoI Tolnl UiPnluln dola quollllod J lor hlpli focovory (n 
lnlrotnloly cotilrol unniplo, 
IUOlillUn~*00 dala qlrnllllod J lo1 low locovoly In OC 
samplo, Tolnl urnnlum Unto qunllllod J lut lilpti tocovoy In 
labofnloy cofiltol aonplo, 
Blt01il1Un\~W dnlU quallllod J 101 ION tooovaly It\ OC 
btttnplul Tolol ufotilutn dolo quallllod J lot nlpli tocovoty In 
Inboraloty conltol anmplo, 
Bltonllutn~DO dolo q ~ ~ l l l l o d  J 101 low t0mvow In OC 
uainplo, Talat uraiilutn dab qunllll9d J lor lilpli tocovoly In 
lnbornl~ty ootiltol anttiplo, 
Ultoi~lI~tii4lO dola qunllflod J 101 low ~ O W V U ~ ~  in OC 
ulnpto, Tolol uintiluiii dala quallflod J lot tilgli iooovory In 
lnbotnloly oonltol anttiplo, 
Blrotillutii~DD dalll qunllllud J lor low tuoovory In mnlrlx 
aplh0 ontnplo, lolal utanlutn dola gualllrou J lor lilgli 
tocovoty In ~abotoioiy cotiirol osmp~o Ofid o IOW tocovoy ( t i  
ac antlrpln, 

KPA , Ulronllufii~W dnl0 quollllod J lor low t m v o t y  In tiirltlx 
aplko auniplo, Tolnl utntilum dOl0 quollllod J for hlgli 
tocovury IIi loboflory conltol onmplo ntid n low tocovoty In 

Ultonllui!r~00 dala qunllllad J lur low tocovoty In lnalllx 
aplhu suntplo, Tolnl utotilutir dnIa ualllloo J lor IIlDli 
iuwvory In lnboinloly wttltol aati& otic! a low iocwoly In 
QC anniplo, 
tlllollllufrl40 dnla qurillllFd J lot low tmvory In nInllltf 
bplko rntiiplo, l o l a l  utanlutii dala UIIllllod J lor lilpli 
titcovory In lubotnloty cotilto1 cntnjn nnd n low fncovory In 
OC antriplo, 

PplkO rUCOVOrlOro 

UlIlkO tUOOVOtloWi 

UplkO IOOOVOllOD, 

BplkO r~OVO~~OD~ 

x X KPA Bltotillutn~w ond looloplc utnnlum dnln quallllod J lot 

I. 

KPA 

KPA 

K P A  

I(Ph 

,. 
KPA 

I W A  

KI'A 

lW4 

OC B O t l l p I l ~ ~  
Kl'A 

)(PA 

b 0 Radlolo~icnl Addanduitt, TA.10 Subrurlnca 



- 
PU89T 
ILIU@fl 

QUOD 
nllnuoc 

- 

I D U l  I 

- 
10812 

l e e i n  

InOlO 

UOPY 
AAOOOUO X KPA s1fonllUtn~fJo diiln unllllad J lot low locovary In titnltlx 

aplko rampla, Told UtnfllUtn tlnln Uitlllli)d J lor hlpli 
tocovoty h Inbotoloty conltal satn$o and n law rocavay 111 
00 rntnpla, 

rplko suti\plo, Tala1 urnnlum dub U~l l l lo t l  J lot 111~11 
tucovary ~n labornlory cotitto1 anttija and n low rocovary In 
00 nottiplo, 

rplko satnpla, Tulol urntilutti dola uiillllud J tor high 
taaovaw I? tabomlow contml aottip?o nnd n low rocovary tn 

AABUClOU X KPA SttotiUurn~DU dnln yuullllud J 101 low tncuvary In tnnltlr 

AAUB047 X KPA e1ronUum~00 rlnln quallllad J lot low tucovoty 111 ttiultlx 

I oc satnplo, 
KPA 81tonllutfl~DO dulu qunllflad J lor law tncovaw 111 tnflltlx 

8r)lko aamnlo, Tolnl uftitilutn daln nuullllud J lor l i l tr l i  

I ruaovuty t i  Inbornby conlrol antiiplu iitrd ii low tu6ovary lit I I  oc ufltnulo, 

AAUUU74 X KPA sltotillutn~00 dulti qunllllutl J lor low tacovary 111 mnltlx 

AABBO7U X KPA B1ronllutn~Du Unla quullllud J lor low rumvary 111 ltiultlr 

AAElUU7O X K I M  Slfo~llUtii4'IO duln ounllllod J lor low tucovarv It1 rnnlrlx 

aplko untnplo, 

BplkO UNrtt(lI0, 

splko antiiplo, ' 

bplko nntnpla, 
AAOURUO X KPA Sl~Otillutti~DO dnln qunllllad J lot low tocavury In mtrlllx 

AAUUOUS X KPA ~ltotillUtti4lU dnln qunllllad J lur low tocovory In itinltlx 

AAOUlldU X KPA 81tonllurti~Q0 dnln qunllflod J lor low tucovaty In tiinltlx 

/\A08887 X KPA 91tonllutn~DO dnio qunllllud J lor low tacovory 111 tiinltlx 

AADOOOLl X KPA Eltotrllutli4Io dolu quidlllotl J la! low tocavaty 111 ttinlrlx 

AA08001 X KPA SItonllutiMl rind urtllilulii dtrln qunllllud J tor low rucavuty 

AAUll007 X K P A  SlranllUm~b0 nnd uritriIut1i tlnlu aunllllud J lot low focavuly 

IplkO UIfliplU, 
% - 

splku atiin(ilo, Total utiitilutn dnln tiunltllod J lor Inluttinl 
rlandards oulaldo cotrlrol Iltnlln, 

a Ika nnmplo, Tolnl uranluni dnln quallllad J lor liilntnid 
$nndntda outdda conltal Ilmlla, 

cplka anttiplo, 

In oc rattlplna, 

in ao BfltllplU#, 

In 00 nuttiplar, 

In 00 antnploa, 

A A B O l l D  X KPA Slronllurn4O tttttl uinnluin tlnto quullllod J lor law i~covury  

AAQLL722 X KPA Slrottlluln*DO Otid Urfltlluni duln qulillllud J lor luw riicovoty 

AAUU727 X KPA Bltonlluttl~OO arid ufutilutit dolo quullllod J lot low rocovoty 

M O B 7 3 8  X KPA SltonllUlti~DO and unnlutti dnln qunllllod J lor low tacovary 
lJl 00 antrtplan, 

In ac antnplor, 
4 



TAlJLtS U.1 (CONtlNUED) 

ANALYREf3 
' DATA QUALITY EVALUATION FOR TA.10 BUDBURPACE AQQREOATE RADIONUCLIDE 

D*lO Rndlologlcal Addondunt, T A 4 0  SIJbsUflfXO 



TABLE 8.1 (CONTINUED) 

DATA QUALITY BVALUAl'lON FOR T A d O  81)BBURFACE AQQhEQATE RADIONUCLIDE 
A N  A LY 8 88 

REQUEII'I EAI,IPLE 10 BTRONtlULlr QALlklA l8OTOPlC TOTAL COUMEIITI 
tI U hi0 I! N 90 9P@CTN098 UnANlUhl URAlllUM 

COPY 
IOU87 AABD42O X KPA 8ltottllum40 daln L Unllllod J lor low rocovary 111 ttiultlx 

AA00433 X KPA sltonlluni~oo dnla unllllad J lor low tocovoty In tnalrlx 

10888 AAOOOIO X KPA 81tonllulii~00 dala yunllllotl J lor low rucovoty In rnalrlx 

AAC10017 X KPA SItottllum~OO dela quallllod J lur low tucovory It1 lnnltlx 

AAUOUIU X KPA SItottllutii~00 dalu quallllod J lor low tacovary 111 tiinlilt 

AAt10023 X KI'A 8ltunllutn*PO dnla yutillllod J lor low tucavuty 111 tiiaitlk 

AABBO4I X KPA Sl!o~llum4Xl dPlli ~unllltud J lo! low tocovar/ In tt)nltlx 

AAUU042 X KPA elronlluni~oo dala quullllod J tor low tacovary 111 tnrrltlx 

IOU00 AABU712 X KPA 81totiIluttt~PO dnla qunllllud J lot low tncovafy 111 tnnlrlx 

AAUU7t4 X KPA 81rottllutn~BO dnlti qunllllod J lor low tocovuty In itiultlw 

AAB8719 X KPA SItonllUttt~UO d a h  quullllotl J (of low tacovofy In tniiltlx 

AABD204 X KPA SlfolillUm~D0 daln qunllllud J lot low tocovoty In ttialrlx 

AAUOZO5 X KPA Cll~oftllutn~OO daln qunllflod J lot low rucovafy 111 ttialflx 

AAODPOD X KPA Slronllutn~DO daln qunllllod J lor lovf lowvufy It1 tttaltlr 

AAOD2lO X KPA SllonUUm~BO dnla qualltlod J lot Iuw locovary 111 ttialtlx 

IOU02 AA00003 X KPA Tolnl utntilutn trnd ~lrofttlUni~00 clnln qunllllod J tar low 

AAU0004 X X X KPA Tolo1 urnnlutn and 8~10111iU111~~0 dnlti qUiillllud J lef low 

AAUOOlO X K P A  Tolnl uranlutti ntid ultolillu111~00 daln quiillllud J lot low 

AAU0012 X KPA Tolnl Ufalilurti ~ild alfonllUttt~tI0 llnlii qutrllflad J lo1 low 

AAUUUlJ X KPA Tolnl urnnluttt atid t&otttlutn~DO dclln qunllllotl J lor low 

AAOD2l  I X KPA Tolal UralilUtn aiid alrolillullblJO dtrln quullllad J lor low 

AAUDPIO X KPA lolnl utnnlunt and nltottllutti~00 dnln qunllllnd J lor low 

AA00222 X K P A  Tolul utnftlulii nnd slfotitlutii~U0 dnln qUnlltlad J lot low 

AABDB23 X HPA Tolnl urnnlutn nfid nlton\lutn~oO daln c~uallllad J lot low 

AAODZZll X KPA Tolnl utanlutti nlid altottlluln4lO duln qunllllod J lot low 

AAU0227 X X X KPA Tolnl UIaIiIUttr and cllOftllUftl~O0 daln qunllllud J IuI low 

AA00231 X KPA Talnl urntilum and oIfotiIIufii~u0 dalu tlunllllad J lot low 

Ak0023rl X KPA Tolnl utnnlutti nnd bltotillutn~oo Ualn quallllnll J lor low 

rp~ku aatnplo, utonlutti dalu qunllllod J lor low tocovny In 
tnnlrlx cplha anttiplo, 

mplku antnplu, Utnt!utii dnln qunllllud J lor low racouoy In 
rnnltlx aplka antti(ilo, 

splka and OC anmplar, 

uplku nnd OC rmmploa, 

iplka atid PC aatirplns, 

lonllnuod 
I 

~~~ ~ 

L 

Bplko nlld QC UNttll~lUM, 
L 

aplko nnd OU antitplos, 

rplka nnd OC onmplaa, 

cplke  iti id OC anrftploa, 

sylko and OC anmlilou, 

8plkU und 00 sntnplun, , 

oplko nnrl OC anmplaa, 

aplku ntid OC aritnploa, 

aplko and OC antiiplon, 

aplka rind QC anniplaa, 

tnntrb splka tucovorlom, 

tnnlrlx aplku tocovoflou, 

iiinlflx aplko ~UCOVIJI~UU, 

t tul t lx  aplka iucovurlor, 

multlx rplku 1ucovutlo8, 

ttinlilx aplka tacovatlna, 

rnalrlx uplka tocovertau, 

ttinltlx aplkn focovutluo, 

rnnlllr rplkti tucovutIarl 

rnnltlx splku tocuvutloo, 

~ __ - 

s 

tlillltlx OlJlkU tUCOVOIIOB, 

ttinlrlx aplku tutovotlnr, 

rnolrllr aplko rucovurlua, 
L 



IW I!elrtlvi 

TAQLP b e l  (CONTINUED) 
DATA’ aUALlTY BVALUA’rlON POR TAB10 BUDBURPACE AaOREaATlZ RADIONUCLIDE 

ANALY BPS 

1 

I\lfOUOBt BAMPLR ID BfnOliTIUM~ OAMIAA IDOTOI’IC ‘ TOTAL COMMClltB 
HUMUtlll ’ , I  PO 1IPKCtflOSb UflAHlUY UNAHIUM 

COPY * 
- ’  

IDDOI: AAUPUOO X KPA All UuIa 010 vnlld wIIIiouI qU#llll~llOn, I 

AAUROD3 X KPA All dala a10 vnlld wlllioul quallllcallon, 
MBPDOl l  X KI’A All daln nln VIM wlthout qunlllronllon. 
AAUZUOU X KPA All dnlu a10 valld willioul qunlllloallon. 

2OOlO MUUOD7 ,’ x X X ICIJIMB 6llonllurn~OO ddll qubllilOd J lor lrnloiogonolly how In 
.L dupllcolo annlyslr, 
AAuiIo41 x X X ICIVMD Blronlluii~~DO daln aunllllod J lot liol~lDOOnOllY shown In 

AAUDMP ~ X X X 

AAUOlCI X 
AAUUdOI X 
AhUUdUB 1 X 

80070 AAUUPOU X 
AAUUl7 i  X 
AAOUUTZ X 
AAUUYY4 X 
AAUDPt7 X I 

POD73 AAUUlDU X ,  
AAUUOOO X 
AAt3UL109 X 
AAUUtlll  8 

20077 AAUOPYO X 
AABUPUI ‘ X  
AAI)UtlDU X 

AAUQPll7 X 
MUOBflU ’ X  I 

AAUQRIIII X 
AAUUPUO k 
AABUIUO X 
AAIJUIUU X , 8 

AAUDdYd * X 
AAUUI7O X e 

AA19477 X 
AAUU4UO X 
AAUUllllt X ’, 

‘ I  

llUOUU AAU11400 X ., 

Y 

I 

AAUUPUO X 

, 

-- 

L .  

dupllcnlo analyalr, 
ICljlMD Ultonllutn4O dnln qubllllod I! lor holomoponol+), alrown In 

dUpllMlo PfiDlyblh 
i KPA All dnln ale vnlld wlllroul qunllllcnllon, 
KlJA All dnln nto vnlld wlllioul qualllloallon, 
KIJA All dola or0 vnlld wIIliouI qunllllanllon, 
\(PA All dnla nro vnlld wlllroul qUnlllloolIon, 
IWA All dnln at0 valld wlllioul qunllll~llOnb 
I(PA All dnl6 nio valld wllliolil qunllllcpllon, 
KIJA All dblfi nlo VUlld Wll l lOUl qU~ll l l~I lWh 
KPA All dola nra vnlld wIIIrouI qunlllloallon, 
KPA 
KPA All dolo a10 vnlld wlllioul quaIIIIMllon, 
K I M  lAll d a h  nlo vnlld wlll~oul quallllcallon, 
KPA All dnla nlo vnlld wllhoul qu~IIIICOlIon, 
KPA All de l i  1110 valid Wlllloul quallllMllono 
KI’A All d a b  at0 vnlld wlllroul qurllllcnllori, 

All d8lU at0 valid W l l h ~ U l  qUBllllMllOn, 
K I V  All dalo nio vnlld wllhoul qirnllllanllon, 

KPA All dnln 010 Vblld wlltioul qunllllMllon, 
K I M  All daln nib valld wIIIiouI qunllllwl(lon, 
K P A  All uala 011) vntld wllhoul quallllcdllonb 
KIJA All dnlo 010 Vdld WllhOUl qualllloabon, 
KlJA 1\11 Unln nlo valld wlllioul qualllloallon, 
KPA 1\11 dnln trio vslld wlllioul qunllllcallon, 
KPA All dnln nln valld wlllioul quallllcalloh, 
KIJA All daln nrii vnlld wllliout qunllllcalion, 
KIJA All dolo aro vnlld wlllioul quatlllcnllono 
KIJA All dolo nfo valld wIII\ouI qunllllaallol~, 
KPA All doln nia vnlld wi~hout quallllcntlono 

All llrln fila vhlld WllliOUl qU~Il l l~l lon, 

I(Ph 

KPA All dtln 010 valid WIIIlOIJI qUhllllCtlllOn~ 

I 

D e  :2 RndloloDlcal Addondunt, TA.10 Subrudaco 

AAUUdflq * X KlW 
AAllQdUt X KPA 
AADDIIUU X KIJA 
AAllUIIUU X KIJA 
A A ~ 0 4 0 4  X KPA 
AAUO4DY , . X KIJA 

POOBO AAUQPD7 X KIJA 
AAUUOOU X KIJA 
AABDOOI X KPA 
AA13900R, X KIJA 

.J 

All daln nru vnlld wlllioul qunllllcn~lon, 
All unln alu vnlld wllhoul quallllcallof~, 
All dnln nro Valid wllhoul qunllllcnllon, 
All dnln 010 vnlld wllhoul quallllcnllon, 
All deln nlo vnllu wlllioul qunllllanllon, 
All Ualn aro volld wlllioul quallllanllon, 
All dnlo 010 valld wlllioul qunllllcallorr, 
All dDln nro Vdlld wlllioiil quollllenllon, 
All daln 010 Valid wlllloul q~hllllMllon, 
All dPln i t 0  valld wllhoul qualllloallon, 
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TA5l.E B * i  (CONTINUED) 
DATA QUALITY EVALUATION FOR TA-IO SUf38URFACE AQQREQATE RAblONUCLlbB 

ANALYSES 



TAULE U.1 (CONTINUED) 

DATA OUALtl'Y EVALUATION POR TAB1 0 EUQBURPACE AQOREQATE RADIONUCLIDE 
ANALYGEB 

towvollor In laboonlory wnlrol r n d  OC ormplob, 

IOOOVU~IDB In Inbolalow bpnlrol one OC ~11tn1~1oo~ 
I O B ~ O C ~ ~ V O ~ ~ L  

AAUD3UO X KPA Utanlutn utid altotilluni~oo dola qunltltod J lot low 
tomvotloa In Inbealoty aontiol ond OC aamplou, 

1 rolpocllvoly, 
AAUUUUR X K I M  Utnnlutn nnd rltonllutn~oo dala quallllod J lor low 

toawo~Ior In lnbornloiy wnltol and OC unmplonI 
toapocllvolyb 

Miiuwi x KIJA Utnnluni ntid sllonllum~w dala quallllod J lor low 
toaovorlos In lal)otoloty mnltol and OC 8ntnpIoaI 
loPpocllvoly, 

hAUgtl30 X KPA Uianlum mrd MioMlum4IO dab  quallllod J lot low 
towvotios In labotnloty mnllol and OC aamplou, 

.I toapocllvoly, 
AAUUDllU X KIJA Uronlum and altotillum~oo dale qunlllrod J lor low 

towvotl~i In lnbotoloiy conliol ond OC B ~ I ~ I ~ I O D ,  
torpacllvoly, 

lalMtololy ootiliol rampla, 

labotalory wntfol aatnplo, 

rowvotios I n  tnaltl~ aplko and lbbatnlory u ~ l t o l  namplob, 

tooovoflor It1 tiioltlK splko nnU labotnloty conltol bamplob, 

~~ 

I U O l O ~ ~ l O  UtPnlUlII daln qUOllllod J 101 IllDtl tOOOVOly In 90232 M U U 3 U l  X x , x  
c 

AADH30d X X X Imoloplo ulat\lum dnln qunllllod J lot I i IDli loaovoiy In 

2031U AAU2D33 X KPA All Ualo oto valld \wltiout quollllcclllon, 
K O ~ U O  AAllUOOO x KPA t)ltuti\lutn~uO orill utonluni dnln quallllud J lot low 

AAUOUU3 X KPA 81tonllUtn~D0 and UtOtllUni Uala quallllod J lot low 
c- tospocllvoly, 

toIpoctIvoIy, 

I 
P O M U  AAUIMUIJ X KPA OltonllutnbHO dnln qunllllod J lot low rocovory In OC 

* metnpto, 
AAUUUY? X KI'A 61tonllutibDO llnla qunllllod J lot low rocovor,l In OC 

anmpla. 
AAUUOUQ X K I V  01tonllUtii~QO dnln qunllllod J lot low rocovury In QC 

ianrplo, 
AADOOnU X KPA U1tonlluln~OO dalti qualrllod J lot low tomvoly In OC 

untnp\o, 
AAU0071 X KPA lltonllutn~00 dnl0 qunllllud J lot low rocorrfy In OC 

aatnplb, 
AAUU072 X KPA 8ltonlluln~M) dnla qunllllod J lor low rooovoty In OC 

aampla, 
AAUUUYU X Kl'A GItont~u~n~UO unlm quallliod J lor low 10covory It1 OC 

oamplo, 
AAUULIYU X KPA Olfonllulii~DO dnla qunlillod J lo1 low focovoy In OC 

iomplo, 
AAUUUOO X KI'A ElronUunVJC) dolo qunllltou J lot low tocovoly In OC 

rampln, 

tucovatlos In OC sninplo, 

IOCOVOII~U In OC anmplo, 

+ 6 ,  . 

2OON AAUDStlt : X KIJA 8ltonllutn~DO and utatilum dah  qunllllod J lot low 

AAUYOM X KPA Blronllutn~YO ntid utnnlutii dblO quallllod J lot low 



/!/:/ /{ t!/NJl'/ 

TABLE B * l  (OONTINUED) 
DATA QUALITY EVALUATION FOR "Ab10 SUBSURPAUE AQQREQATE RADIONUCLIDE 

A N A L Y 8 E 9 

RIOUEBT BAUPLE IO BTnONTlUH* OAUMA ISOTOPIC TOTAL GOMMBIUB 
NULlUan BO SPI!CfNOSI UAAtIIUM UnAlllUM 

CDPY I 
PO332 AAU0397 X KPA 8ltorillutti~Uo nnd utnnlum dnla qunllllod J lot low 

MOO350 X KPA Blronlluln~Oa nnd Llianluni dnla yunllllud J lot low 

AAOOBSO X KPA Blrontlurn~oo arid urnnlurii dnln qunllflod J for low 

AABOBSB X KPA slronlluiti~eo nnd citanlurti dola qunllllod J lot low 

AAUU903 X KPA 8lrn1111Uili~OO nnd Utnlilum dnla qunllllod J lot low 

AAOU507 X KPA Llltonllum~oo ntid utnnluin tlnln yuullllod J lot low 

' 
conllnuod 1UCOVOI~UE Ifl oc MftlplO, 

IOCOVOIIOE 111 oa EfllllplO, 

tncovotlor ~n ac anrnplo, 

tncovotlo~~ In 00 $nmplo, 

~ O C O V O ~ I P U  in ao oartiplo, 

IOCOVOIIUE 111 oa rntiiplo, 
20343 AAUOtJ2 X K P A  All dnln rirn vnlld wiltioul quallllctillon, 

AAUOtJ4 X KPA All dala uto ualld wllhou! quallllcntlan, 
20370 AAB2U73 X K P A  All datn aln vnlld wllhoul qunllllcnlloti, 

AAB0219 X K I M  All dnln iira unlld wllliaul qUnllllmllonl 
AAOOPP:! .Y KPA All tlirlri ntu vnlld wlltioul qunllllcnllori, 

AA00227 X KPA All dnln ora vnlld wllhoul qunllllcnlloti, 
20430 AAOOlZa X KPA All dnln nta vnlld wlltioul qunllllc~illon~ 

I 

hAUD228 X X x KPA All di~ltI 1110 Vnlld WlltIOUl ~L~nllllCaflOni 

Rudlologicni Addondutn, l 'A4 0 sublturfnco 
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TAI3l.B I312 
bATA'.,dUALlTY WALUATION POI? ADDITIONAL T h I O  BAMPLPB COLLECTED 

TO * FUI?'t"PR A860615 Tl41? PRPBINCE OP AMERICIUM~261 

0.18 Radlologlcal Addandurn, TA.10 l u b # u r l n c ~  
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APPENDlX C RISK ASSESSMENT CALCULATIONS 

Thls appondlx contalns tho risk aesoesmonl aaloulallohs for all of Iha rlsk ossoesmonle 
porformed lor Ihe TA.10 Subsurlnoo Aggrogato, Tho lollowlng oeotlorie nro I t ~ ~ l ~ d o d :  

Seotlon (2.4: RESRAD Summrrry Roporl lor tho PRS IO-OOZ(b)  Currohl 
Racroatlonal Saonarlo 

1 Soatlon C.2: RESRAD Summary floport for tho P A S  0~002(b)  Fulcira 
flosldontlnl Scanarlo 

Seatloti 0 3 :  RESRAD Summary Roporl lor Ihu PRSe 1 0 ~ 0 0 3 ( a ~ o )  nnd 
10.007 Currant Rnaroatlonni Sconnrlo 

. Sectlon C-4: RESRAD Summnry Roporl for Iho PR9e 10~003(u~o)  and 
1 0 4 0 7  Futura RQ8ldonltd Sconnrlo 

Soolton C.5; RESRAD Sumniu ry  Ropor l  for tho Slte*Wldo Fuluro 
RQOrotItlOnal Saonarlo 

Rndlotoglanl Addendum, t A g j 0  Subrrurtnaa C.1 
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SECTION C-1 RESRAD SUMMARY REPORT FOR THE PAS 10*002(D) CURRENT 
R E C R EAT1 0 N AId S CE N AR IO 

Rudlo /~g /c f f /  Addondum, TA=fO 9ub5urtaco C.3 Junb 3, fdbd 
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RESRADl Varalon !iloi T-  L l m l t  0 1 5  yaar W W 9 0  IItZ5 Payo 1 
fannary : TA-iO-O01(b) Currant  Hucrontlonal Seanarlo FIIuI HEC*bCFiUht 

Ooaa Convaralon Factor (and Rala tad)  Paramutor Sumnary I ,  

Slta-spool flu Paramotar Slnnary l l  l I I 

Sumnary of  Pathwuy Salactlona I I I I l l I 

Contamlnatod Zona ond Total Ooaa Sumnary I I I I I l 

Total  Uosa Cmponants 
TIM 0i000E+00 I 1 1 ( I  1 I I I  I 1 1 I 8 1  I I I 6 I I I I I I  I I  I $ 4  1 6 ,  I 

T l m ~  Y L ~ O O O E ~ O J  I I I 1 I I I 1 I 1 1  1 1  1 I I I 1 I I 1 1  1 1  1 1  I I I I I I I I I I 

Tlmo I1000E+00 

Tim 9i000E+Ol 1 I I 6 I I I I I I I 1 1  I I I I I 1 I 1 1  1 1  I I I I I I I I I I I  I 

TIM 11000E+02 1 1 ;  1 1 1 1 1  I I 1 I 1 I I I 4 1 I I 1 I 1 I I I I I I I I I I I I i 

I 1 1 I I I 1 1 1 1 1  I I I ,  I I I I 1 I 1 1 1 I I I I 1 I I I I I 1  I 

TIM, M i,oaoE+oi I I I l l l l l I l 

TIM [11a00~+02 I I I I I I I 

TIIN ,, s,aooc+oi I 1 1  I I I I 1 1  l 

Oosu/Sourco Hatloa S U ~ M ~  O w  All Pathwaya I I l I l I 

slngla Radlonuolldo So11 Ouldal lnoa I I l l 

Oosa Par Hucl Ida Slminad Ovor A1 I PdthWJy9 l I I I 

Sol1 Concantrat lon Par t lucl ldo L I l l l l ~ I I I I I I I I I I l l l l l l l l l I  

TIIM I liOOOE+O3 1 1 ,  8 4 1 1 1 1 i I I I I 1 1 1 I 1 I 1 1 I 1 1 1 1 1 1 I I I 1 I I 1 

TIM 11000E+Od I 1 I I 1 I 1 I I I I I 4 I I I I I I I I I I I I I I I 1 I I I I I I I 

M 
9 
IO 
I1  
12 
13 
14 
15 
10 
I7 
l E  
lU 
10 
IU 





RESRAO, Varalon 5,Ol T' L l m l t  . 0 , 5  yoar 05/28/90 1 1 1 2 5  Pnga 3 
Smnary I TA~IO=002(b) Currant Rocraatlonal Scunnrlo F I  l o t  RCC-UEF,llAT 

91 tu-Spocl f l c  Pararmtar 9uttinary 

I I (laor Uwd by IICSHAD ' 1'8r8HMtOl' 

Honu Param t er , I  Input I Defaul t  ( I f  dlf l 'orunt frotit uuur Input) tiatno 
~ ~ d ~ h b 8 ~ ~ & h h ~ b h h ~ b ~ h h h h h & h h h h & h ~ h & ~ ~ h ~ h h h & h & h h h h h ~ ~ h & h h h ~ ~ h h h h h h h h h h ~ h h h h h h ~ h ~ ~ h ~ ~ h & h h h ~ h & h b h h h h h h h h h h h ~ & h h h h h ~ h h ~ h h h h & h h ~ ~ h h h h &  
Roll Araa o r  contamlncted zona (m"2) 1 ~ l o u o r + o ~  i looor+04 1 -11 AllEA 
Roll Thlakna~s o f  aontmlnated  zone (m) li3OOE+00 2iUOUC+OO .*. ' Tl l lCKO 
Roll Length p a r a l l a l  t o  aqu l fo r  f low ( I N )  not uaod l lOOOE+OZ ... LCZPAP 
Roll Oaolo radlatlon dosa 1 lnt l  t (mrm/yr )  11500E+Ol JiOOOE+OI ... unu1 
Roll ' Tima alnco placcmant of matorla1 ( y r )  o,oao[+oo O ~ O O O E + O O  ... 

T (  2) Roll ' tlms f o r  ca l cu la t l on r  ( y r )  I i O O O E ~ O 3  IiUOOE+OO ... 
Roll Tltms f o r  c a l c ~ l a t l o n a  ( y r )  ~ i ~ ~ ~ C + o ~  3iUOOE+Ol) ... 

I T (  4) Rot1 Tlmer t o r  aalautatlorta f y r )  i oaoE+ai I aourroi ..L 

R01i ~ l m o d  f o r  oa l cu la t l on r  ( y r )  1 5 I 000~+01 3 I o o o t w  ... Y (  5 )  
T I  0) Roll ' t lmaa f o r  oa lcu la t lona ( y r )  11000E+U2 ' 11000E+02 ... 

Roll ' Tlmea f o r  o a l c u ~ a t l o n a  ( y r )  I i 000E+OJ I i UOUE+03 w.. 

IUIll Tlwa f o r  ca l cu la t l ons  ( y r )  ~ 1 0 u o ~ + 0 3  oluoor+uo 1 111. f (  a )  ' 

Mol2 l n l t l a l  p r l nc lpa l  radlonual Ida (pCl /g ) t  SrdU ' 31400C+02 ' l ] lOOOE+UO ... SI( I )  
ROl2 ' Conaantratlon I n  groundwatar (pCI/L)t  Sr=SO ' not urd UlOUOE.(OO I.. V I (  I )  

ROlJ Cover dapth (nl) OiUOOE+OO diUOOC+00 .I. I C O V t l u l  

R013 Ccvsr depth uroslon r a t o  Im/yr) rtot Uaod i ~ U U O E * O J  ... vcv 

R O D  ' Contamlnatad zona aroalon r a t o  ( t d y r )  1 ~ I O O O E - O ~  I ~ U ~ O C ~ U J  1 .I.. vcz 
17013 ' Contamltiated tone t o t a l  poroa l ty  41000E-01 41000E-Ol ... Tl'CZ 
NO13 Contamlnatetl zona o f f a c t l v e  porosl t y  2iOOOE*Ol 2 r O O O E ~ U 1  ... CPCZ 
RO13 Contamlncltad zona hydraul IC conduct lv l  t y  (m/yr) 4,4OOC+OZ I bOOUC+O1 ... ' IICC2 
ROlJ Contamlnatsd zuno b parainuter diO!JOE+OO 5iJOOE+00 ..I ' ucr 
ROl3 Humldlty In a l r  (g/cm4*3) I not urud 8100UE+00 ' -". H U H I O  
nOl3 Evapot ranapl r a t  I on c o d f  l c l  uti t 1 U19tJor.oi 1 w m - u i  I .. . CVAPfH 
ROl3 ' P r u c l p l t a t l o n  (m/yr) I (I ,eooc-oi 1 I ,ooor+oo 1 .I. P R E C I P  
R O N  l r r l g a t l o n  (tnlyr) o l o o o ~ + o o  z,aouc=oi 1 ... , I 111 
ROlJ l r r l y a t l o n  mado ovorhaad ovurliuatl ... IblTCII 
ROlJ Runoff cool ' f lc let i t  sIzooE-01 2,uour=ol 6.. I IIUIIOFI! 
A013 Vatorshed arua for  nnarby straam o r  pond Im** t )  trot ciaad ll000t+O0 *.I W A R M  
R013 Aocuraoy fo r  watar /aa l l  ounputotlotis trot uoud I,OOO~-OJ 2uro a l i r "  Sltnltaoti'o i ~ u l u ,  u s  

TI 

T (  3 )  

ROll Tlms f o r  ca l cu la t l ons  ( y r )  1 s,uoor+oz b 31000E+02 I ".- t( 7 )  . 
T (  0)  

Roll flmus f o r  a i t l cu la t lonr  ( y r )  ' 1iOOUK+U4 ' O i O O O t + t ) U  ..I T ( l 0 )  
I I b I I 

I I I 1 I 

... Urllscv H013 ' h l 9 l t y  O f  COVPP M t W l 8 l  ( ~ / C N l " 3 )  not uaad 11500E+O0 

RUlJ , I  Uani l  t y  o f  contamlnatud L O ~ O  (u/cm*'3) ' 1 i GOOE+OO I 1 5OOK+UO ... DEIISCt 

1 1 I 1 1 

A014 
ROl4 Saturatad zone t o t a l  poroslky 
HU14 Saturated torlo o f f o c t l v a  poroa l ty  
Hold 
KO14 ' Saturatud tono hydrau l l c  gradlunt 
KO14 ' Saturatud tonu b parnmoter 
R014 Vatat* tab lo  drop r a t 0  (m/yr) 
R014 ' Uoll'pump lntako dalith (in botaw water tab la )  
3014 Hadal I Hond laper~ lon  (IN) or HawOalanuu (110) 
RUI4 Vu11 pumplny r a t u  (m**3/yr) 

Uenal t y  o f  aaturatad totia ( g / c m " 3 )  

Saturated zonu I i yd rau l l c  cottductlvl t y  (tn/yr) 

I 

"-. 
.*. 

.*. .." 
"*I ... ... ... 
..I 

..I 



1 o,oooc+oo 8 E , O O O ~ ~ O J  1 

31000C*02 2,tOOL*OJ 
' trot usod ' I ,000C~00 

' not usad t l O O O t + O 1  
1 trot U D O ~  1 ~ o t i t + o i  I 

1101 uaod 0 , O O O C ~ D O  
tiol: uaad OIOOOC*OO ' 

I 1:ot usad O l O O O C ~ O O  
ti01 unad OIOOOC+OO ' 
tiot uuad UIOOOC+OD 

' no1 Uaod 0~03OC*~OD 
tiuL uaod O,OOOE+OO ' 
ll0t ullad I 0 1 0 0 0 t ~ 0 0  
not UBDd 01000c+00 
not* urud DIOOOC*OO 

I I I 

e.. 

... ... ... ... 

..I ... 

.I. ... 
W I b  

..I 

... ... ... 

..* 

..D 

..D 

I.. ... 
1 aliows c l r c u l a r  ARLA, 

.I. 

L.. 

L.. ... ... ... ... ... ... ... 
.I. ... 

H(1) 
DENSUZ( 1) 

' EPUZ(1) 

I4cuz(r) 

H(2) 
DCHSUZ( 2 )  
TPUZ(2) 

' CPUZ(2) 
D U t ( 2 )  

' l4CUZ(2) 

I OC#UCC( 1 )  

' TPU%( i} 

D U % ( I )  

I 

L 

I 

DCHUCU( I I 1 )  
' DCNUCU( 1 , 2 )  

DCHUCS( I )  
A L M C I I (  I )  
SOlUBK( I )  

I U H A L R  

LH 
tD 
SIiFS 
SHFI 

' F I H D  
F O l O  
FS 

RAD,SI{APC( 1) 

RAD,SIiAPC( 3)  
WID,Sl{APC( 4 )  

' RAD,SttAPC( 5) 
' RAD,St{APC( 0) 

RAD,SIiAPE( 7 )  
' RAD,SlViPC( 8 )  

RAD,SIlAPC( 0 )  
MD,SIv\PC( IO) 

' RAD,SIiAIT( 1 I )  
IbiO,SIiAN( 1 2 )  

I 

HLIHI{  

. 
I uo,stu\rc( 2)  

I 



R017 
NO17 ' Rlng I ' not  Urod ' l~OOOE+OO 
R O l ?  ' Rlng 3 not Urud OIOOOC+OO 

Fraatlona o f  annular aroaa wlthln AREA1 1 1 ' 

Roll Rlng 2 f l O t  UrUd 21732C.01 

R O l 7  Klng 4 I not uilod 01000E4~00 
R O l ?  Rlng 5 not Usod OiOOOE+OO 
R O l 7  ' Rlng 0 not usad 0,00UE+0U 
A017 * Rlng 7 not uand ' 0,000E+00 
KO17 ' Rlng 8 t iot ullod ' 0 1 ~ o O e + ~ o  I 

R017 ' Ulng 9 not usod oloOOtttoo ' 
ROl7  * Rlng 10 l l0 t  uaad 01000ttu0 ' 
Roll ' Rlnp 11 flat UOad UiUOOC+OO 
KO17 ' Rlng 12 not uaod ' O1OOOE+OO ' 

ROl8 ' F r u l t s ,  vagotalrlas and g ra in  conaunptlan (ku /y r )  ' nut uattd 

. 4 1 I 

11000K+02 
Role  Leafy vogstablo consumption (kg /y r )  
ROl8 H l l k  uonshp t lon  (L /y r )  
A018 ' Heat and p o u l t r y  consrPnptlon (kg /y r )  
ROlS Flah conaumptlon ( k g l y r )  
ROI8 Othar a m f o o d  consumptlon (kg /y r )  
R018 Sol1 !nuortlon rata ( g l y r )  
R O l l l  Orlnklng watur lntako ( L l y r )  
UOI8 ' Contumlnatlon f r a o t l o n  o f  d r l nk lnq  r a t o r  
A016 ' Contamlnatloti f r a c t l o n  o f  houaoliold watur 
ROlU  ' Contnmlnat!on f r a c t l o n  o f  1 lvoatock na tur  
ROl6 ' Contamtnat{an f rao t l on  uf' l r r l g a t l o n  watur 
ROl8 ' Contamlnatlon f r a c t l o n  o f  aquat lc food 
Role ' Contamlnatlon t ract lot !  O F  p l a n t  food 
KO18 Contamliiatlon f rao t l on  u f  iwnt 
ROlU ' Contamlnatlon f rdu t l on  o f  tn l lk  

ROl lJ  ' Llveatock foddar In taku  f o r  moat (kglday) 
R O l t l  L lvsstock foddar Intake f o r  i t t l lk  (ky/day) 
ROl9 ' Llveatock wdtur ln tako  f o r  moat (L lday) 
KO19 ' Llvastock wator ln tdka  f o r  nllk ( l l d a y )  
AUl9 Llvrratock aoll In taks  (kg/day) 
R O N  ' Mars loadin# f o r  fo1 l a r  dapoal t l o t i  (ult~"1) 
A019 Oupth o f  s o l 1  mlxliig l ayo r  (m) 
R019 Uapth of roo ta  (m) 
R019 Orlnklng watur fraotlon from grouiid water 
A019 Housohold watar f r a c t l o n  frun qround wntor 
KO19 Llvevtock water f r a o t l o n  frwn yround walar  
R019 ' t r r l u a t l o n  f r a c t l o n  from ground wator 

C14 C a l i !  conaantrat lon I n  ua to r  (u/cin"J) 
C14 C.12 concantrdt lon I n  contamlnatod roll (g/g)  
C14 Fraot lon o f  vogutat lon carbon frwi roll 
C l l l  F rac t lon  o f  vogutat lon carbon frotn a l r  
C14 ' C-14 avaalon l ayo r  th loknosr In eol l  (in) 

Clb ' C-14 o v a a ~ o n  flux r a t u  from aolI ( I l a u c )  
C14 C-12 ovaslon f l ux  r a t u  frm noll (llsuc) 

I 

b 

ueu 

u.II 

.a. 

a m .  ... 
a.. ... 
..L. ... 

. . e." 

..a "". 
I.. 

M I .  

I.. 

"I. 

M.. 

I.. r ... ... .". 
.I. 

1." ... 
"I. 

b e 0  ... ".. 
e.. .." .". ... ... ".. .-. ... "". 
.11 

*.. .". 
..I 

*". 

e"" 

0.0 

.I. -.. 
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HESMDl Vuralon 5,Gl T" L l m l t  0,s yaar 051'2eloU 11124 Pogo Y 
Slmmry t l 'A-IU-UO2(b) Currunt  Ruarontlonal  Scanarlo F l l U I  UC*bEF,bAt 

Contaml natad Zona Dlmana lona 1111 t l a l  Sol1 Conctcntrattannl pC1/u  
& h & h ~ h & & h h h h h h h b ~ d h & h ~ & h h ~ b h  & b ~ b & & h ~ h h b & h & h & h b & h h h b h & h & h h h h b h h  

Areal 30,OU aquara n a t u r a  Sr=BU 3,4uor+u2 
Thlcltnus~ I 1,3U maturs 

Cover Daptht 0,UO maters 





KESMDI Vurnlon 5401 T" L lm l t  . 0,5  yuar 05/28/8G IlitS Paga 9 
SumMry I TA-10-002(b) Currurit Rucroatlonal Scundrlo Fl  1 C I  #EC*DCFiOAt 

Total boo0 Contr lbut lons TOO!iE(Irprt) f a r  Ind lv ldua l  Radlonuolldoo ( I )  and Pathwnyr ( p )  
Aa mruidyr and Fraot lon  o r  Total Doso At L 11000WJ3 yoars 

Watar ltidspatidont PathMoys ( tn t ia la t lon  arcludaa t w h )  

Total DOYO Contr lbut lons TOOSE(lIplt) For lnd lv ldua l  Radlonuclldou ( I )  atid Palhwnya (p )  
Aa mrwnlyr atid Fraot lon  o f  Total Dona k t  t 1,000E~n.l yonrn 

Wa t u r  Dopandon t 141 tliwaya 

'Sun o f  a l l  water lndupandont dnJ rlttpandant pathways, 



Uatar Indupandatit: Pbtliways (Inhalrt lon oxcludoa radon) t , $ '  

Tots\ Dorra Contrlbutlonr TOO!K(l Ipl t )  for Indlvldurl kad\onuc\ldoa ( 1  ) and Pathways (p)  
Ac mramdyr and'Frrctlon o f  To ta l  Oobo Al: t llOOOL*OO ycsrs 

Vatnr Oopondont: Ila\lrwrya 



HESRAU, Voralon 5,nl T ”  L l r n l t  0,s yonr 05/2U/DO 1 1 1 2 5  Pauo I 1  
Summy I lA-lO~OOZ(b) Currant Hncruollonal Soonerlo F i l u l  HCC=UTF,DAf 

Total Ooao Contr ibut lono TOOSE(I,p,t) fo i l  lnd lv ldua l  Hadlonuclldoa (I J and Patlitfayo ( p )  
As tnrondyr and Fract lon o f  T o t a l  Lloso At t I,DDO~+Ol yuarn 

Vator lndopondont Pathway8 (lnhallrt lon uwcludoa radoti) 

Total 0oso Contr lbut lons TUOSf(I I p l t )  f o r  Ind lv ldua l  Hadlonuclldun ( 1 )  and l’attmnyo (p) 
A a  m r n d y r  and Frac t lon  o f  Tota l  Uocru At: t l,OOOE+OI yaara 

Ua t a r  tlopandorit I’athnays 

‘Sutn o f  a l l  wntor lndopundont and dopondont pathways, 



I c Ht6MbI Yursloti,L,,Uf~ tu Illnit y hi, yuar og/zu/oa 111211 11ap0 J Z  ' 
n m a r y  I - T A = ~ O ~ I Z ( I J )  Cirriiont l ~ a o r o a t i a n n l ~  Iioonarlo I!\ l o  I HCC*OEFi OAT 

T o h ~ l  Dosa Contrl ltullon, TDOSr(  lip, t) f o r  lnd iv ldua l  Radlonuclldea ( I )  and Patlrwayu (p)  
Aa  mradyr atid r r a o l l o n  o f  Total Oosn A t  t . G,000t*01 ybara 

Uatnr lndspandont Pbthwayr (Inhalation axcludoa radon) 



RESRAO, Vursloti 5,Ol T' l lni lt O 1 9  year 05/211/0u 11126 f'oya 13 
Sumnary I TA-IO.O02(b) Current Ruoruat lonal Scanarlo FI 1 0 1  RtC*UtF iUAT 

Watur lndopundant Pathwaye ( Inha la t i on  uxoludue radon) 

Total  Doao Contr lbut lons TU05E(l,pbt) f a r  Ind lv ldua l  Hatllonuclldua ( I  1 and Pulliwayu ( 9 )  
Aa mrcrm/yr and Fraot lon  or Total  Uoso At t 11UU0C+U2 yeara 

'Sum o f  a l l  wator lndepondent and tlapundont ~ntt iwaya, 





RESHAD, Varglorr 5,111 T" l l m l t  0,5 roa r  05/2tl/ou 11125 P ~ U U  15 
Sumnary I TA-l0*002(b) Currotit Rscrodtlotial Scutiarlo FI l a i  R C C = ~ C F , O A T  

Total Dose Contr lbut lona T005E(llplt) f o r  lndlvldual Rodlonucl ldua (I) and l'athwaya (p1 
As m r d y r  and Fract lot i  o f  Total O m  A t  t lI0O0C+0J yuars 

Water lndepondunt Ilathwciym (Inhalation axaludoa radon1 

T o t a l  Ooao Contr lbut lona fDOSE(l,p,t) t o r  l t td lv ldual  Aadlonuclldea (I) d i d  Fattiwayu ( p )  
A i  tnrm/yr and Frac t lon  o f  Total Uosu At C . l,000t*03 yuara 

Ua t a r  Oapondont Pa thwaya 

'Sum of  a i l  wator lndapondunt arid dapandont pathways, 



IltlMD, Veralan b I 6 l  1" llmlt m 0,G yner 05/28/06 lJ12t Pagn 10 
Sunmary I tA=!O-OUZ(b)*Curront Raoraatlonal Scansrlo F l l a i  RCC=UCF,OAT 

' t o t a l  Dois CanElblbutlonr TDOSC( I ,prt) for Indlvlduaj lladlonuclldaa ( l )  m d  Pstliwaya ( p )  
Ar inramlyr and Pracllon of' Tots\  Dora At t Li1000t+03 yaara 

Vator Independent frrtlmsyr ( Inhslst lon OXCl IJdOB radon) 

around Inhal8tlOfl , Rsdon Pl8ne Ha8 L H l lk  Sol 1 
bbbb64bb666hbbbh hbbbbhbbhkhhbhbb hbbbhhbhhbdbbbhh hhbhhhhhhhhhhbhh hhhhbhhhhhhhhhbh hhhhhhhhhhhhhhhb 

4uallOa" mrdyr" frao mramlyr fraatl. mrdyr fract, mralyr f y ~ c t ,  tnramlyr Crrct. mrdyr frrct, mralyr Crrct, 
btbbhbb bbbbhbbbb bhhh hbbbbbbbh bhbbhb dbhbhhAb& &dhAbh 6hhhhhOhh hhhhbh Ahbhbhhhb hhlrhhh &hhhhhbbh hhhhhh 6hAhhhbhh AChhhb 
HrhDtV , 0,1]00f+OO 0,OODO O,OOOl!+OO DI0000,. 0,00OC+00 0,0000 OIOOOt+OO 0,0000 O,OOOC+OO 0,0000 O,000t+O0 0,0000 0,000C40 0.00011 

0,000E+00 0,0000 O,OOor+ot) 0,0000 ' o,ooot+oo 0,0000 o,oooc+oo 0,0000 o,oooc~oo 0.0000 o,oooc+Ou 0,0000 o,ooot+ou 0,0000 

, . ' ,  

' .  ' , 



REsIIAO, VuilsIon 5,Ol I' L l m l t  0,9  yoar 05/PIJ/BU 1 1 1 2 5  I'auo 1 7  
Swtury I TA-l0=001(b) Currunt Mucroatlonal Sconarlo F I  ! u i  R t C ~ O C F , D A t  

Total Ooso Contr lbui lono TDUSf(I r p l t )  f a r  Ind lv ldua l  Hadlonuclldoa ( I )  and Ibthways (p )  
As mrm/y r  and Frac t l on  o f  T o t a l  Ooaa At 1 l1000C+04 yuara 

Wotor Indupunduiit Pattiwayit ( l nha ld t l an  axaludoa radon) 

Total Ooro Cont r lbu t lonr  TUOSE(llplt) f o r  lndlvldual I~adlot iucl ldoo ( I)  and Patliwayo ( p )  
AJ mromlyr and Cract lon o f  T o t a l  Dana At t . l1000Et04 yoaro 

Wa t a r  Oapaiidsti t Ila third yo 

'Sum o f  a l l  na tnr  lndupondunt and dopcndunt pathwayi, 



. Branch 1 
Tho 06H' 

' Hual Ida 

I hhhhhhh 
( I ) '  ' 

1 I r 4 0  

a o t l o n ' l a  the aumulntiua f ac to r  for tho J'tlr p r l n o l ( ~ 1  radlonual ido dauphtori CUHDRF(J) DRF(I)*URF(2)* 
ncludor aantrlbutianr from aaroalatod (ha! f.1 l f o  

BRF(J), 
D I G  y r )  druphtara, 



RESIUI1ll Vurglan 5 1 U 1  T -  L l m l t  * 0 , s  yuar ODI'LIIIYO 11125 rouu 19 
Sumnjry I TA=IO4K!(b)  Cwrrunt Recroatlonal Snurlarla F l l u t  UtC*DEFIOAt 

I n d l V l d ~ a l  I lucl ldu Ooau Sulitluttl Ovur A l l  Pathwayu 
Parunt Hucl Idu and Urnncli F rdc l lon  Itdlcatutl 

I t id lv ldubl  ttuclldu So11 Concantratlon 
Parant Hucl Ida and nraneh Frac t lon  Indlcatud I 



TA4 0402(b) 

CURRENT RECREATIONAL SCENARIO 

HEALTH RISK REPORT 



KESRAO, Vsralon 5,01 7'  L lm l t  0 '5  yudr 05/2fl/00 1It2tr P o w  1 
lntrlsk I l A * l O 4 J 2 ( b )  Curront Ruaroallonal Saonarlo F l l o l  H E C 4 I E F i O A t  



I '  b I 

I '  



RESWID, Varalon 5,Ol 1" l l m l t  0,s Yuar o5/2e/flO 11125 Ilaga 3 
l t i t r l s k  t TA-IO-O02(b) Currant t leoruatlotibl Scun8rlo F l l a t  RCC-DEFi0AT 

h u n t  o f  fntaka O u a n t l t l a i  Q I I IT ( l rp l t )  f o r  I r td lv ldual  Radlonuolldao ( I)  and I'atlnraya ( p )  
Aa pCt/yr  a t  t u  OIOOOC+OO yaara 

Uatur lndapandant Psttwaya ( Int ia lat loi t  w/u radon) 
Radlo- dhhh66db6k6b6h6h&h66hhh666hh~h6~hh66hhhh6h6h666h6h666& d 6 6 h b h 6 6 ~ 6 6 h b h 6 h 6 h ~ & 6 6 6 & ~ 6 6 h 6 h h h h ~ 6 6 6 h h h h h h h 6 h 6 b b 6 h 6 h &  'Total 

Uator Flrh Plant Hoe t H l l k  lngaatl Huclldo l nha la t l on  Plant Haat H l l k  Sol1 
dbdh6&6 66666b666h ~ d h d d ~ b 6 6 d  hhbhdhh6hh h6bhbbbhhh 664h666666 6666666666 6666666h66 hhhhdhhdhd 6666666666 bdddhh6d6A bhAddhd 
Sr-00 3,427E+02 OI000E+00 0,000E+00 OtOOOE+OO 11442C+01 O ~ O O O E + O O  OI000E+00 01000E+OO OI000E+0O UIUOOE+OO l I 4 $ 2 t  
QddddM dddddddddd dd11666ddfl& b d l ) b d b d # ~ b  d0ddl)dL)ddd OOfiddddddd dddtddtltldl) LddBflddLIflLI ddBdddfldUd ddfldfMflI)dLI dOdlOddtldlt ddOfldfl( 
* Stmi of a l l  l ngos t lon  pathways1 l I o l  watur lndapandunt p l a n t r  inuotl m l l k ,  n u l l  

Uatar Dapundunt Pathrayc 

I 

and water-dapandant wutarl f lrh, p l a n t r  m a t r  mllk plrthraya 

Excasa Cbncar Rlakv MRS(I Ipr  t )  fur I f id lv ldua l  Radlanual Ides ( I )  atid I'ntlwaya (p) 
ahd Fraot lon  o f  Total  Htak a t  1. 0,00OE+00 yuara 

Uatar Itidapandant Pathways ( l n l l o la t  Ion axoludaa radon) 

Excuaa Cancur Kloka C l M ( 1  , p r t )  For Indluldui t l  Hadlanuolldaa ( I )  8nd lraLtiwdyn (11) 

and Fruat lon o f  Total  Rlak a t  t u  0,00OC+OO yaara 

Uotur bopand~~nt 141 tliwayo 



SECTION C.2 RESRAD SUMMARY REPORT' F@R THE PFIS iOJJO2(D) PUTUbE Rl3lbE"l'IAL 
SCENARIO 

Radlologlcal Addendum, T A 4 0  Subrrurlrrco C 4  



THIS PACE~LER" INTENTIONALLY BLANK 

C d  Radlologlcnl Addendum, TA.10 Subsurhce 



Dora Convorrlon Fnotor ' (4nd Ra la ted)  O d r a ~ ~ t o r  Smnary  I 2 
SI to-spud flu Paramator S m r y  4 1  l I I I I  1 I I 3 
Sumnary o f  Pathuay S o l a o t l  
Contmlnstad Zono and Tota 
t o t a l  Uosa Canponanta 

T l m a  OlOOOE+OO 1 1 1 1  

llma lIOOOE+O0 I l l 1  

TI" 31060E+OO I I i I 

tlms M l10OOE+O1 I l l 1  

TIM . 31000E+OI 4 1 1  1 

Tlmu 11000t*02 1 I I I 

nr 1 1  1 1  I l I I  I l 0 
Uoao'fumlurry 1 1  I I I 7 



I .  

' .  



RESRAOI Voralon 5 , O l  T' L lm l t  . O I 5  yuar Os/Zg/DO 1'0105 Vagu 3 
Sumnary I TAIo=002(b) Future Roaldont la l  Sconarlo Fll111 002U*KESiOAT 

S l to -Spoo l f l c  Paramotor S u n r ~ r y  

Roll Area o f  contamlnated L O I ~ Y  (m"2) I140DE+02 I1000E+04 
K O l !  O lCOUE+OO ' 21000E+00 Thlaknaae o f  contsmlnatod zona (m) 
Roll Length p a r a l l o l  t o  aqu l fa r  f low ( m )  1 i 000E+OZ 11000E+02 
R o l l  ' Uaalo rad la t l an  doao l l m l t  (mrom/yr) 1150UE+01 3i00OE+Ul 
Roll ' TIM altica p l a c m n t  o f  inatartdl  ( y r )  01000E+OO 01000E+00 
a011 Tlmaa f o r  oa lcu la t iona ( y r )  I 1 IUt)OE+00 1 1000E+00 

Roll ' Tlmos f o r  ca lau la t lona ( y r )  1 ,oouE+ai ilooo~+oi 

no11 Tlmua f o r  oa lou la t l cns  ( y r )  I IOOUE.c~OZ I lluour+02 I 

Roll ' Tlmcla f o r  aa lau la t lona ( y r )  1 I UOOE+O3 I 

Roll tlmealior ca lau la t lona ( y r )  not  uwod O l O O O E t O O  
Roll ' Tlttma f o r  ca lau la t lona ( y r )  not  uaod olouor+oo 

' 

Roll ' tlnvla f o r  c a l c u l a t i o n i  ( y r )  3 I UOOE+OO 3 I 00OE+U0 

Roll ' Tlmoa f o r  ca lou la t lona ( y r )  ' 31000E+OI JiUOOKtOI 

A011 ' Tlmta- lor  ca lcu ln t lono ( y r )  31000E+02 3iOUOE+02 
' 1 I OUUE+O3 

I I I 1 

R012 ' l n l t t a l  p r l no lpa l  radlonuol ldo (pCI /u ) t  Sr.90 31YlUC+01 U1OUOK+OO 
RU12 ' Concantratloti I n  groundwdtor ( p C l / l ) i  Sr-90 not uaod OI000t+00 

I I 1 I 

KO13 ' Cover dopth (m) ' 0i000E+00 Oi00UC+00 
ROl3 Uenalty u f  covor n u t o r l n l  (g/cm**3) ,lot uwad IISOOC+OO 
R013 ' C o w  dupth aroalori ra ta  (m/yr) riot uaotl lI000E~03 
R013 ' Uenalty o f  contrmlndtod t o n o  (g/ctn"3) 11000t+00 I ls00Et00 
R013 Cotttamliiatud tono aroalon ra ta  (mly r )  I I 00dE.03 I I OOOE*DJ 
A013 ' Contamlriatod zona t o t a l  poroa l ty  4 iOOUE*01  4,000t-01 
RU13 Contsmtnatud zona u f f o c t l v o  porocll t y  2i000E*Dl 2iU00E*0l 
A913 Coittamtnatad zona hydruu l l c  conduc t l v l t y  ( d y r )  4,400E+02 IIUOOt+Ol 
R013 ' Cotitam!ttatotl 20110 b parmatu r  4,06Ot+U0 41J00K+U0 
R013 tlumltllty In alii  (g/cm''3) not U30d 8,uoor iao 
KO13 DlQDOE*Ol 5lO0Oc-01 I Evapotranapl rat lot1 cou l r l a lon t  
R013 Praatp l ta t lon  (m/yr) c l 1 8 ~ O E - U l  11000EiU0 
A013 l r r l u a t l o n  ( d y r )  Z i U O t ) E * O I  2,000E~01 
A013 l r r l p a t l o n  mtlo ' CVOl'hUAd CVOI'~1Uad 
R013 Kunof l  c o u f f l c l a n t  5 ,200K~01  PloooE=ol 
R013 Uaterahud arud f o r  noarby utroatn or patid (tn"2) 2,700E107 l l O O O C t O O  
R0l3 Acouraoy Tor watar /ao l l  canputntlons I , O O O E - O ~  I , o a o t - o ~  

' 

b I 1 I 

R014 Uotislty o f  odturatud m o  (tj/c111**3) I iG00Kt00 I '  '500Ct00 
R U l 4  Saturated tono t o t a l  poroa l ty  3100Or*OI Ai00UC*01 
R O I l l  Sdturatrrd ~ o r i u  o f f a c t l v e  poroill t y  3iOOOE~OI Zi0OOC-Ul 
NO14 Saturated zano hydrau l l c  cun t luc t l v l t y  ( in lyr)  I,OOOE+OZ I1000Et02 
R014 ' Saturated tot10 hydraul l o  grat l lont  
R014 Yaturated donu L paramotor 4101rOE+00 I SIJU0C+0U 

A014 Modal t t loridlaporrlon (HU) o r  Mars~Ualanca (MU) t lD ' 110 
R O l 4  Vult  pumplng r a t e  (m"3/yr) 21500CS02 2,50OE+02 

R015 Humbar o f  unsoturated 2011~  s t ra ta  ' 1  

2 , 0 0 0 ~ ~ 0 2  ~ , a u u r o o 2  1 

R O l A  Uator tab la  drop r a t a  (m/yr) 3100OE-01 liDOOK~03 
R014 Vol t  pumli ln taku  dttpth (mi bolow wator tab lu )  14000E+01 ' l lUUOC+U1 

I 

1 I I I 

1 
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1 mxx+oi  1 ~ l o o o r + o ~  
' 0 1000t+OO 0 1 OOOE+OO ' 
' o*oooc*oo ' 01000t+00 ' 
I I ' 

... .. a .-. 

..I ..* 
L.. 

..I ... 

. C I  

1, 1 3 O b O O  
not uaod 

-9. ... 
L.. .-. ... 
..I 

..e 

m-. 

I dlrows circular ARM, 

L.. ... ... 
L.. 

- I. 

L.. ... 
- * L  ... ..- ... 
L.. 

..I ... ..- ... 

..I 

r.. .-. ... ... ... ..- ... 

H(1)  
' DtHSU2 ( 1 ) 

T P U Z ( I )  
' CPUZ(1) 
' OUZ(1) 
' IiCUZ(1) ' 
e 

' DCHUCC( I )  
' OCHUCU( ) , I )  
' DCHUCS( I) 
' ALUCJI( I )  
' soLUDt:( I )  

IHIiALR 

' 
t .  

' HL1fOi 
'UI 
' CD 
' SHFS 

SliFl  
FlHD 

' FOTD 
e FS 

' RAD,SIiAPC( I )  
RAD,SHAPC( 2 )  

' RAD,SIiAPC( 3) 
' RAO,SHAPC( 1) 

RAD,Sli(tPL( G )  
' lMD,SliAPt( G) 

RAD,SIiAPC( 7 )  
' MD,SHAPt( 6) 
' RAD,SIiAPC( 9) 
' RAD,SIWC( 10) 
' RAD,StiAPE( 11) 
' RAD,SIiAPC(12) 

I 

I 

' 
' FNICA( 1)  

FRACA( 2 )  
FNICA( S) 
FMCh( 4 )  
FRACA( t) 

' FRACA( C) 
' FlUCA( 7 )  
' F R A C A ~  a )  
' FIMcA( 0 )  
1 rwmo) 

FHAcA(I1) 
' FRACA(12)  



RESRAb, Varalon 5,Ol T' L lm l t  O1!i yoar 0!i/Z!Wl lOtO6 Pagu 5 
S l a ~ r y  I tAIO.O02(b) Futuro RaJldant la l  Scunarlo F l l o l  0 0 2 b R C S  ,UAT 

SI to-gpucl f l c  Paramotor SuttiMry (continuo 

b ' Uaor I 

Wsiiu ' P a r m t a r  Input Dofau l t  ( 
h b b ~ h 8 ~ h ~ d h ~ b h h ~ h h b h h h h h h h h h h h h b h h h h h h h h h h ~ h h h h h h ~ h h h h h h b ~ h ~ h h h h h h h h 8 h h h h h h h h ~ h h ~ h h  
Role Fru l t s l  vogatablaa and g ra ln  conauinptlon ( k g l y r )  1,240E+02 ' llUOOC+02 
ROlE Leafy vagatablo oonsumptlon (kg /y r )  ' 11400E+OI ' lr400E+Ol 
R O l f l  ' H l l k  conaunptlon ( L l y r )  B,200E+01 ' B,ZOOE+OI 
ROlE ' Moat and pou l t r y  consmpt lcn  ( k g l y r )  Ui300E+OI ' 0i30OE+OI 
Rills Flah conaumptlon ( k y l y r )  ' not U B U ~  5i4OOC+OO ' 
ROl8 Othor utlafood oonaunptlon (kp /y r )  not uaad g,ooac-t) i  
ROl3 ' Sol1 ingaatlon r a t a  ( g / y r )  ' 31050E+OI 31080E+Ol 
R O l t l  ' Orlnklnp wator ln tako  ( L I y r )  
R o l o  ' Contamlnatlon f r a c t l o n  o f  d r l t i k lng  watar 
ROl8 Contamlnatlon f rao t l on  of' housohold water 
R O l O  ' Contamlnatloti f r ao t l on  o f  l l voa tock  wator 
KO18 ' Contamlnatlun f rao t l on  o f  l r r l p a t l o n  watur 
Role ' Contamlnatlon f r a c t l o n  o f  aquat lc food 
RO18 Contamlnatlon f r a c t i o n  o f  p lan t  food 
R01E ' Contamlnatlon f r a c t l o n  o f  muat 
Role ' Contamlnatlon f r n c t l o n  o f  m l t k  

A019 Llucrrtook foddor ln taka  f o r  moat (kg/day) 
R019 ' Llvaatock foddor In taka  f o r  m l l k  (kg/ddy) 
A019 ' Livestock wattlr In take  f o r  rruat (L/day) 
R019 L lva i tock  watur l n t a k r  f o r  mltk (L/dsy) 
R019 ' Llveatook sol1 Intake (kglday) 
R019 ' naaa loadlng fo r  f o l l a r  Japos l t lon  ( g l m " 3 )  
A019 Oapth o f  so l1  mlxlng l ayar  (m) 
R O L O  ' Oupth o f  roota ( m )  
R019 ' Drlnklng water f r s c t i o n  from gi'ound watur 
R019 ' Hourohold wator f r a c t l o n  fran ground wator 
R019 Llvostock wator f ract lor i  frun ground watar 
R019 I r r l g a t l o n  f rac t l on  f r a n  yroutid watui' 

C 1 4  ' C - 1 2  concantrat Ian I n  watur (ylcm"3) 
~ 1 4  C.12 concantrat Ian I n  cont~mlr iatot l  sol1 (gig) 
C14 Frac t lon  o f  vogotnt lcn carbon f r m  a o l l  
CIJ Frsc t lon  o f  voguta!lon carbon frtnn e l r  
C14 ' C.14 uvuslon l ayar  thlcknoaa In  no11 Im)  
C l 4  C.14 ovaalon flux r a t a  fran BOlI (I/sao) 
C 1 4  C.12 evanlon f l u x  r a t o  from sol1 ( l / a u c )  
C14 
CL4 ' Frac t lon  o f  graln I n  m l l k  cow load 

I 

I 

Frnct lot i  o f  g ra ln  I n  bouf c a t t l o  Puud 

b 

STOR ' Storallo tlinaa uf cantamlnatad foods tu f fs  ( d a y u ) ~  
STOR ' Fru l t s ,  non-laafy vayatablai ,  untl y r n l n  I ll400CtO1 1,4UOCt0l 
STOR ' l o a f y  vegatoblaa I I,OOOEt00 I 1000E400 
STOR H l l k  ilouo~+oo i m o t + o o  
STOR Moat and pou l t r y  2,00OE+Ol 21000Et01 

STOR Crua tacua arid mol 1 uski  not uiad Y , O O O C * 0 0  ' 

STOR ' Surfaco wstur ' I ,  00UE+00 1 ,000t+00 ' 

1 1 

STOR Flah riot UaUd 710oOE+00 

STOR Wall watur I ,COOE*00 1 iOOOE+O0 

STOR Llvoytock foddor 4, W O E 4 0 1  4 ,  !i00C+01 ' 
b I b I 

M I ) .  

I .I 

.*.I ... 

.I. 

*I.) 

..I ... 
I." ... ".. 
.I. 

.I" 

"I. 

..L 
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.1). ... ... ... ... ... 
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..I. ... ... ... ... ... 
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WCSRAO, Vuralon 9,OI f" L l i n l t  . 0,s yuar 05/2!I/UO 10105 Pauu 7 
SuntMry t lAlO=002(bj Futuro Ho!iltlentlal Saanorla FI 1r1 UDZU*RES,DAT 

Contamlnatud Zona Olmana I orin lnltlal Sal1 conountrotlona, pCIlu 
b h h A h A h b h d h d b h ~ h b d & h b & ~ A b ~ & h  b b b b h b b b ~ b b b b h d b b ~ l b & h & b d h & h & h h b b h  

Area: 140,Oo aquaro rmtura Sr-00 3,7 IOf+Ol 
Thlcknasa t 0 ,BO m t o r a  

C o w  Oaathi 0,OO mtura 

Haxlmum 1009C(t)i iI7UlE+0l mrurn/yr n t  t OIOOOC+OO yuars 

3 





f o ta l  Ooocr Contr lbut lona TOOSE(l,p,t) fo r  Ind lv ldua l  Aadlonucl ldnu (I) and I'nlhwayo ( p )  
Aa mram/yr dnd Fraot lon  o f  Total Ooac At t M ll000E+O0 yuara 

Uotur lndapondont Pathnaya 1 lnha la t lon  axcludua radon) 

Total  Uoao Contr lbut lona TOOSE( I Ip , t )  f o r  Ind lv ldun l  I ~a t l lo t~uc l  ldoa { \ )  and Pattiways ( p )  
ha m r w / y r  and Fraot lon  o f  Total Uoaa At 1 I,OOOL+OO yuaro 

Uatur Dupundunt Patttwayo 

'Sun o f  a l l  wdtur ltdapundunt arrd doporidunt patlways, 



Psthways ( p )  



RESRAD, Voralon 5101  T' L l tn l t  O15 yoar 05/2U/UG 10105 I'auu 11 
s m r y  t TA10*002(b) f u tu ru  Rualdent la l  Sconarlo t'Il~t 0020~HC9iDAl 

Total Uose Contr lbut lons f O O S E ( I  I p l t )  f o r  Ind lv ldud l  Radlonuc1ldua (I) atid I'atliuaya ( 1 ) )  
As miretnlyr and Fraot lon  o f  Total  Doeo At t . I,OOOt+OI yuara 

Watur lndupandent Patl~waya (Inhalatloti uroludoa radott) 

Total Ooso Contr lbut lons TDOSE( l lp l t )  f o r  lnd lv ldua l  Radlonuc\ldoa ( I)  and I1atliwryu ( p )  
As mrainlyr and Fraot lon of  Total Daao A1 t * 11000~+01 yaarr 

Vator Oclpaadont Pathwayb 

'fun o f  all natur  lndapendont and dopandunt pathways, 



,',i 

!," ,, ' 

fotrrl Dora Cotitrlbutlona f 0 0 8 E [ l l ~ ~ , t )  for Indlvldutl Rrdlonuclldaa ( 1 )  and Pathways (p) 
Au mrecdyr'and Frsctlnn o f  l o t 8 1  Daoo A t  1 5,000t+01 yoarr 

Us tor Oopundon t Paltiwrys 

A1 1 Pbttmayr* 

Huallda tnrmn/yr h a t ,  m r d y r  fraoLl  wlndyr frbat, mranlyr fraat, inrmn/yr t'ract, mram/yr frrct, i n r d y r  Crrct, 
bbbbbhb hJhbhbdhb bbbllbb hbhhhhbbb hhbhbh'  b b h t h h h h h  h h l b d b  hhhhbhlbh  b h b h b b  hhbbhhbhh h h b h b b  hhhbhhhhh hbbhhh Ahbhhbhhb bhhhbh 

Witat+ FI ah thdOl1 PI ant H08t H l l k  
b d l 0 .  3 bhbbbbhbbbhbhbhh *hbbhbbbbbbbbbbbb hhbbb8hbbhhhbbhb bbhbhhbhbbbbbhbb b h b b b h b h b b h h b d b h  hhhhhhbbhhhb&hbh hhbbhhhbbhhbhhhb 

flr-llOs, I O~UOOC+OO 0;OOOO 010OOCc(lO 0,0000 O~OOOC+OO 0,0000 O,OOOC+OO 0,0000 O,OOOC+OO 0,0000 0,000~+00 0,0000 8,3JOC+OO l,0090 

Tots! OiUOO13+Ob OiOOOO' O i O 0 0 ~ 4 0  OiOOOO OiOOOC+OO 0,0000 OtOOOC+OO 0,0000 O~OOOC+OO 0,0000 O,OOOC+OO 0,0000 8.33OC40 l,OOOO 
w m a a  awmw a a u w  . w a i w t l  w m d  aaabama m a d e  auteewttl aooabe aaetrabeaa m e e a  aeaeeaaea oeeeea ewmw m e e t )  

*Slm or: a l l ,  wstor lndapundunt end dopaitdotit patltnayr, 



R~5M0, Yoralon 5 , O t  T *  l l m l t  I 0,s yoar o!i/zs/sO 10105 Payu IJ 
Sunirwry I fAl0=002(b] Cuturo Rualdunt la l  Sconarlo Fl l f f t  UOtO~RCS,DAT 

Total Uoao Contr lbut lona fUOSE(I,p,t) f o r  lnd lv ldua l  kadlanualldua ( 1 )  afitl Bathvaya (11) 

Aa mrmn/yr and Fraot lon o f  Total DOBU At t I ll00OE+02 yoara 

Wator tndapundant Pathays  (Inhalatlon uialudos radon) 

Total Ooao Contr lbut lona 1005E(l,p,t) f o r  Indlv lduat Radlonualldao (I) and Pathraya (PI 
As mrarl/yr and Fraotlon o f  Totrl Uoau At t I llOOOf+OZ yubrb 

'Sum o f  a l l  wotar lndopendunt and dupunduht pathrayr,  





NEsHAO, Yorslon 5,Ul  r‘ L l m l t  0,s yonr 05/i!!I/!lo lo t05  t’agu 15 
Sunlury I YA10=002(bJ Ftituru loatduntlal Scatcarlo F l  tu 1 00204 tit5 I OAT 

Totat oouo Contr lbut tonr fDosC(l,p,t) r a r  lndlvtduat Uadloriuclldao ( 1 )  and I’athwaya ( p )  
A i  nirmc/yr and Frac t lon  o f  Total Ooau A t  t I,OOOC+OJ yoara 

Uptor Indopondant Pathrayrl ( l nha la t l on  uxaludua radoii) 

t o t a l  Uoro Contr lbut lons TOOSE(l,p,t) for l f id lv ldual  Rddlanual ldoa ( I )  and I’atliwaya (11)  
A i  mrnn/yr and Fractlotr o r  Total Oooo A t  t 1,000EtOJ yaarn 

Uptar Oopundurrt Pothwaya 

.SMI o f  611 wator Indopondant and dopondunt pathwnys, 



, .  
I 

I t  a t  bnln t lnm of m!n\mnum alnplo radlonualldo aoll  guldollno 

Uumd Doa~/Souraa Ilatdoa D9H( I ,  t) \ ti (mrtm/yr)/ IpCI I p )  
and filrigle IladlotiuslldobGoll Ouldullnos O(l,t) In pCl/g 

stid a t  t M K . m  tlma ur maxltnuln totat doso m OIOOOC+OO ymrs 



RESRAUl Varalon 5,Ol 
!imtury I T A l 0 4 J 2 ( b  

T ”  l l m l t  O b $  yuar o!i/ztl/nU 1UtU4  Pauo I7 
Futuro Rusldontlal Sconarlo F l l ~ t  OOZU*HESibAt 

lnd lv ldua l  t h o 1  Ido Dona 9uninad Uvur AI I Pathways 
Parant Ituclldu and tlratioh Fract lon  l idloatad 

lndlvldual l luol ida 4011  Concontrallon 
Parunt Hucl ldu and Uranoh FradllOfl lndloatal l  



TA4 O-OOz(b) 
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REsIIAOI Varslon 5,01 f-  L l M l t  M o 1 5  yuar 05/29/80 10109 Ilago 1 
tntrlik I TAIO-O02(b) Futuru Ra i ldent la1  Saunarlo FI IUI 0020~HE5iOAt 





TA- I  0-003(a-o) and 10-007 

CURRENT RECREATIONAL SCENARIO 

HEALTH RISK REPORT 



RESMU, Varalon !LO1 1‘ l l i n l t  1 0 1 5  y a a r  05/3U/00 10122 I’[IUU I 
l n t r l a k  I TA I0-003(s-o) and TA 10=007 CURREllT RECREATlOHAL SCEllAKlO 
FIIu t TAIUCAMP~OAT 

C a n a u r  Rlilk Slopa F a a t o r a  , I I I I I I I I  I I I I I 2 
b u n t  o f  lntako l l udn t l t l a r  ant1 E x m a  C a n o a r  l l lako 

TIM* OiOOOE+OO 6 1 I 6 1 1  I 8 I a I 6 i 1 I i 1 1 1 1 4 1 1 I I I I 1 1 1 i 

Tlmor It000E+0U 1 1  1 I 1  1 1  1 I I I 1  1 1  I I 1  I I I I I I I 1  I I I I I I I 1  1 I I 

TIM* I,OOOE+OI 
flmer 3,00Uf+01 
Tlmor 1,000~+02 
T I M .  J,OOUE+OP 1 i I I I  I 6 I I t I I I 4 I 4 I I I I I I I I I I I I I I I I I I I I 

TlM. 1,00Ot+03 8 ,  1 1 6 1 1  I i , a I I i I I I I I I I I 1 I I I 6 I I I I I I I  I I 

3 
5 

0 
11 
13 
I5 
IY 

Ttm8 3,00OE+00 I 1 4  I I 1 I I 6 8  4 I I I 1 1  I 1 I I I 4 I I I 4 I I I 1  1 I k I I I 

I ,  1 I ,  1 ,  I ,  I I 1  1 1  I I I I I I 1  1 I I 1  I I I 1  1 I I I 1  I I 

7 

l , 1 ,  I I ,  I I I I I I 4 6 I I I I I I I 6 I I I I I I I 

I , ,  I 1  I ,  1 1  1 1  I I I 1  1 1  6 1 I 1  1 1  I 1  I I 1  I I 1  I I 1  1 1  





RESMO, Voralon 5,Ol 1' littilt 0,s yunr 05/30/813 18122 I'agu 3 
l n t r l a k  I TA 10*003(a-o) and TA 10-007 CUHHElll RECAEAllOl(A1 SCCHARIO 
f l l e  I tAIOCMP,OAl '  

Exceau Cancur Rlaks C H I S (  I I l ~ r  t )  f o r  Ind lv ldua l  Hadlonuol ldas ( I  I and PaLttwaya ( p )  
and Fraction of To ta l  R l a k  a t  t. O,OOOC+OO yoara 

Uotar lndupnndont Vathwaya I Inha la t lon  oxcludas radon) 

Excars Cancar Rlska C H R 5 ( t l p l t )  f o r  lnd lv ldua l  Radlonual!daa [ I )  and IlathwayB ( p )  
and Fraet lon  o f  t o t a l  Rink at: t= OI000E+00 yoarn 

Uotur Dopnridunt Polhwuya 

*' Sum of  watar iadupotidtrnt groundl i n h ~ l a t l o n ,  p lan t ,  Matl iii!\k, so l l  
and wator dopondent watorl f l a h l  plaritl itwall i n l l k  IjathwaylJ 

Tota l  EXCOBB Cancor klak  CIIHSl(l lplt)" ' f a r  l t i l t l a l l y  Crlatunt I(ntllanuu1lduu ( 1 )  atid I1atRwayu ( p )  
and Frac t lon  of  To ta l  H l u k  a t  t u  O,OOOC+OO yuatiu 

Va lo r  Itidopondonl Pathwnyb ( I t i l i a l a t ~ ~ t t  uxaludua rudon) 



r ,  

$ ' Tots1 & ~ c s s r  Cancar R l a i  CtfRSI(I'tp,t)C*C far tnltlslly CxlBlanl ReJlonuclldaa (i) And Pathrsya (p) ' and I h o t l o t r  o f  fothl R l a k  e l  t~ 0,000C+00 yuars 

Yatar Do(mdant P~tlways 

I '  



RESMO, Vuraloti 5 , a l  f' L l m l t  0,s yoer O l ; / W o a  10122 Pnuu t 
l n t r l s k  I TA lO*OO3(a-o) and TA 10407 CURREtIT RCCRCAT IollAl S C t l t A R I O  
F i l a  I TAlOCANP,OAT 

h u n t  o f  ln taku  Puant l t loo  a l H T (  I ,p, t )  f o r  lnd lv ldua l  lladlonuol ldau ( 1  1 and Cathwsya ( i t )  
ha pCl/ytl a t  t u  lIOOOE+OO ynara 

Exauss Canoar Ulaku CtIRS(I ,pl t )  f o r  lndlvldual t~adlotiuollcluu (I) end Ihtliwaya ( 1 1 )  
and tVeot1oti o f  total Hlek a t  t* I1000t+O0 yudru 

Vator Indopandotit Patltuayu (l .nl ialat lan uxulutlaa radon) 

Exoass Carlour Rlaka CHR5(Ilp,t) f o r  lndlvldual Radlanuclldos (I)  ond Patliwaya ( p )  
a i d  F t w t i o h  o f  Totel R l a k  a t  La l , O O o t C + O O  yunro 

Vn t a r  Daputitlon t Pa tliwaya 

Sum o f  wator indopondont ground, Inha le l lon l  p l a t i l l  moatl m l l k ,  u o l l  
and wator dupandont waturl flsh, plant,  met, mllk pathways 

Total  Exaoas Cancer Nlak C~IRSI(I Ip l t )" '  f o r  lnltlally t x l b tu i i t  Hndlonuolldon ( I )  atid Pathways ( p )  
atid Fraa t lun  o r  fatal Hlsk a t  t u  1,000E+00 yonru 

Uatur lntlaputitlaiit Ihtlrways ( In l ia la t lan  uxolutlua rattan) 



I'apo 0 

, T ~ t 8 l " E x c o ~ r  Cancan RIBk CNREI(I,p,t)*** fotl l n l t l a l l y  Exlotant  Hadlonualldas ( I )  snd Pdttmayo (p) 'J 

: - I  !- 

and Fract lun  o f  Total nluk a t  t* 1,OOOC+OO yasra 

Valor Dapotidont PAttways 
I / .  I 

, Uator I:! ah Hadoii Plant  Moat Milk A l l  prlhwrya 
b h b k A h h h h h l l L h h b '  hhhhhlhbhhhhbhhh hdhhbhbhdhhhhhbh b l h h h b b M h h h l h h h  hhbhbhblhhhhhhhh Jhhhhbbbhhlbhhlh  

rlak h a t l .  rlak- CracF, rlik Cract, rirk frsot, r\sk f r a a t ,  rtak frnct, 
1h1b164hh kbbbdh bhhhh1 lhb  h h l b h h  &hhhbhb&h b h h h l h  h&hbhhhhb h h h l h h  h L h h 4 h l h h  hhbAhb bbhbhhhbh hhhhhh 
olooo~+oo 010060' o,oaocm oloooo olooot+oo O,ODOO o,ooo~+oo o,oooo O , O O O C ~ O  O ~ O O O O  I~QSOC=OO i,oooo 
a m a t m e .  a a m a  m a e w e 1  w e e a  m e e w e  seam edeeoaeeo b e m i  eeabeeeob ( I e m o  b a b m w a  wiebe 

Total 0,000~+00 010000~ O,OOOC+OB 010000 O,000E*00 0,0000 b~ObOt+00 0,0000 O,OOOC+OO 0,0000 0,000C90 0,0000 I ,OJBC=OO 1,0000 

1:'; "'CHUIII (I ,p l  t) lnatudna aoi i t r lbut lon fran doaay druulilor rsdlonucl ides 
$ 



RESRAUl Varalort 5,Ol t' l l m l t  0,s yaar O!V3O/UG 16122 Pagu 7 
l r i t r l r k  t TA IO-O03(a*o) and TA 10.007 CUAREllf  HECRTAtLOIlAl SCCllARfU 
Fila I TAIOCIVIP,UAf 

h u n t  o f  lntaku Uuant l t lus  Q IH l ( l , p , t )  fo r  lnd lv l t lua l  Radlonualldao (I) and Pathway0 ( p )  
ha pCl/yr  a t  t u  3,00OE+UO yoara 

Exaasa Cancar Rlaks CHAS( I  ,pit) fu r  lnd lv ldua l  #adlonual ldua (I) and P a t h w a p  [ p )  
and Frac t lon  o f  t o t a l  Rlak a t  t u  31000E+O0 yaara 

Uatai' Indupandatit Pathways ( Inha ln t l on  uxaludao radon) 

Exooaa Cancar R laks  CHffS(llplt) f o r  Indlvtduat Hatltonuclttloa (I) and PnlltHaya ( 1 1 )  
and t h a t l o n  o f  Totdl  N l o k  a t  t u  3,00OE+00 yuaro 

Uator Ouparttlnrtt Patttwoya 

'* Sun of wator Indepondent ground, lnhalat lort l  p lan t l  t m t l  tttllk, uol l  
and watur depundent watar, flsh, p l a n t l  tnuntl t t l l lk pathuaya 

Total  fxcnru Cancor fflak C l ~ k S I ( l I p , t ) ' ' *  f o r  l r i l t l a l l y  Exla tun l  Antllotiualldao ( I )  and l'atlwaya (11)  
and Fraat lan  o f  l a t a 1  R l h  a t  t* 3,00OE+OO yaarn 

Uatar lndapondont Pathwnys ( ln l ta la t  lort uxuludaa ratlati) 

around lnha \ a t I on Radon Huat H l l k  so 





RCSRAU, Varslon !LOi f' L l m l t  0 '5  yanr 05/3O/SO 18122 Paye 0 
lntrlak I TA lU-UOJ(a-o) and TA lO*OU7 CURRDIT RCCRCATIOIIAL SCt l lAR lU  
f l l o  I TAlOCAMP,OAT 

Amaunt of  ln takn  QUant l t l se  Q l l lT ( l , p , t )  fo r  Ind lv ldua l  Kadlanuclldaa (I) atrd Patbaya ( p J  
As pCl/yr e t  t u  1,uoOf+O3 yuaru 

Excetri Carccar R l t k s  CNRS(ldplt) for  l nd lv idua l  #adlonuc! lda~ ( I )  and Ilathwaycl ( p )  
and Frso t lon  o f  l a t a 1  Hlsk a t  t u  l,OUUt+Ul yuara 

Uatur lndapandunt Pntliwayr ( Inha la t lo t t  axcludae radon) 

txcusa Cancur Rlska CIIKS(I , p , t )  f o r  lnd lv ldun l  hd lonuu l  ldos ( I )  and PaIItwaya (1))  
and Fr l rct lun o f  Total  H t a k  a t  1. ll000E+O1 yudra 

Uatar thpandnnt Patliwayu 

" Sum o f  wntar lndapandont ground, inha la t ion ,  p lan t ,  m a t ,  t n l l k ,  s o l 1  
and watar dapandont watnr, I l s h ,  p'lant ,  muat, t n l l k  patliwaya 

Total  Excuaa Cancctr Rlsk CHRS1( I ,p ,  t ) ' "  f o r  I n l l l a l l y  txlututit I~adIctirrcllduo (I) aitd I1nthnaya (11) 
and Frac t lo t i  o f  Total Rlak a t  1. llOOOCcUt yunre 

Vatar tndopandunt I'atlvays I Itlhalatlon arcludua rndon) 

Ground lnhal  a t I on Kedoti Plant Hua t H l l k  St 



' I  



~~ ~~ ~ ~~ 
~ 

RESRAO, Vurslon 5,Ol T' Llntlt 0 ,5  yoar 05/30/00 IBIZi! Pago 11 
l n t r l r k  I TA 10-003(a-o) and TA 10*007 CURnfllf RECREItTlOHAl SCCHAUIO 
C l l t r  t TAlOCMP,OAT 

h u n t  o f  ln taka  Ouant l t los  OIHT(lIp,t) f o r  lndlvldual Radlonuolldao ( 1 )  and I1atlinayr (p) 
As bCl /y r  a 1  t u  31000E+01 yuara 

Vetoti Inrlepsndant Pathray8 ( h h a l a t l o n  w/o radon) Ua t a r  bupandant Itat lrwaya 
' Radlo- hhhbhh&b&b8h&&hbhdbhhhh&hh~h&hh&hhhbhhhh&hhhh&hhhhb&hh hbbbhhhbdhhhhhhhhhbbhhhhhhhhhhbhhhhhhdhhhhhhhhhbhh~hbh t 

HuolIdo fnhalatlon Plant Heat H l l k  Sol 1 Uater Flsh Plan t  Hunt H l l k  In! 
hhhhhhh hhhhhhhbbb hbhhhhJ&&& hbhbhhhhhh hhhhbhbJdb hdhhhhhhQh hbhbhhJbhh hbbhhhbdhh hhhhhdhhhh hhhhhAhhhh hhhhhhbhhh hhh 
Sr-80 O,OOOE+OO O ~ O O O E ~ O O  O,OOOE+OO O,OOOE+OO O,OOOE+OO o l o o o ~ + o o  o,uoor+oo O,OOOC+OO oIooor+ou oIooor+oo 0, 
a w ~ o  m ~ a a a a ~ ) ~ )  w a d m b a  aaaoaaaaao a~aaaaaaaa  a~aaaaaaao aoaaaoawa oabaaoaoaa anaaaaaoan oaaaaaaaaa a o a a w a o a  MMI 
fi Sun  o f  a l l  lngeat lon pathccsys, ( , e I  water lndapendant p l a n t r  maat, mllk, a o l l  

, 

and watar-depandant wntar, f lsh ,  p lan t ,  mat, m l l k  pathways 

Excuaa Cancur RIrks CHRS( I ,p, t )  f o r  l nd lv ldua l  Hadlonucl lduu ( I )  and Pathwayu ( p )  
and Frac t lon  o f  Total  Hlak r t  t i  3,OOOE+bl yoar i  

Wator I tidupundattt Pathuaya - (  Inttal a t  Ion uxc\udum rndon) 

around Inha1 a t  Ion Plant Mud t Mllk Sol 1 
Radla= h h h ~ h J h A h h k h h h h h  hhhh&d&dhhhhhhh6 dhdhdddh6bdhhbhd ddbd~ddhddAhbdbd h6h66h66~6A66668 bbdh&h&bdbbbbbhb 
HuclIda r l a k  f rna t ,  r l a k  f r a c t ,  r l r k  f rao t ,  r l a k  f raa t ,  r l a k  r r a u t ,  r lmk l'iiaotl 
bbhbhhh bbdbhhhhh hbdbhb hbhhhhdhb AhbAbb hhhhhhhhh hhhhhh hhbhhhhhh h d b M t  bhhhhhhhh 666666 hhhbhhhbh hbhbhh 
9 r 4 O  OI000E+OO 0,OUOO 0,0OUf+UO 0,0000 O1OOOE+OO O r O O O O  OIOOOE+OO O I O O U O  OIOOOt+OO O I U O O O  OlOOl)E+OO 010000 
aaaaaaa aaaaaodao a m m a  a a a a o a o ~  aaaoao aoaaaaaaa aaaOGfI noaoaaaaa o a o w  abaaoaatw aaaaaa a n a a o w a  w a a n  
Total O,OOOE+OO o,oooo O,OOOE+OO o,uooo o,oour+oo oloooo o,ouot+oo o,oouo o,ooor+oo u,ooot! o,uour+ob o,oouu 

Excass Canear Rlaka Cl(RS(I ,pit) f o r  Ind lv ldua l  Uadlotiualldua (I) atid I'athwayu ( 1 1 )  
and Frac t lon  o f  Total Hlak a t  l e  31000c+t)l yaara 

Uatar Uuputiduhl Pnthwayu 

* *  Sum o f  water lndnpantlont ptiound, Ihhalatlan, p l a n t ,  itlaall n l l k ,  s o f t  
and wathr dopandant uatar, flrh, p lan t l  matl mllk p a t h y o  

Totdl  E x c a ~  Cancor H l r k  Cl lRSl( l lp l t )"L lor l t i l l l a l l y  txlslant Radlonucllduo (I) ant1 Ilatlrwaya ( 1 ) )  
and Fraat lon  o f  To ta l  Rlbk a t  l m  J , O U O ~ + O i  yuars 

Vatar  1titlapandnnl I'athdayo I lnhafntlan a ictudua t4adoti) 

Dround I tihal a I I oti Hndon Plant Mua t H l l k  
Redlo- h ~ h h ~ h h h h h h b h h h h  hhhhbhhhhhbhhhbh h d h h h h h b h h 6 h ~ 6 h h  hhhdhbdhhhhhh&hh AdhdhhddddhhhdAh hhAh8hdhhhdh&hhh h h b l h ,  

I I lual ldo r l a k  fmct, r l s k  f r a c t l  r l a k  r r n a t ,  r l s k  rract,  r l a k  r rna t ,  rlak f r a o t ,  r \ i  
A&SAdh& b h h b h b ~ h h  hhhdhh hhhhhdbbh bbbhhb hhhhbhhhh htthhhh h J h b h & b b h  hhhhbh h&bhbhhhh dhhhhh hhhhhhhhh hbhhhh bhhhhi 
sr-90 O,aa0f+o0 O,oUOO OIUOOE+oU 010000 0,000EcOo 0,0000 OI000E+00 0,OoUo olOOoC+oO O I O O O U  OIOOOE+OO 0,0000 0,000 
~ e i ~ a i ~ a d  eoeaiIaaaa a a ~ a a  aaaeaaaaa aaaaaa w o a u a a t l  aaaaau ooaaat mot) aaanaa aoanfiaaaa oaaaba o a o a w u m  aautitlu aauaol 
Total o,boo~+oo 0,0000 ~ ~ o o ( J ~ + o o  0,0000 0,000c+00 olaoou U,O0oC+OO 0,0000 o,u0oC+oO OIOUOU O,t)OuC+.OU U,Ut)0O 0,ouo 



 pap^ 12 



RESRAO, Vuralon 4,111 1" l l lnl t  a 0 , 5  yoar OS/30/00 l8rZ2 Paga , I3 
l n t r l a k  I TA iO-003(a-u) and TA 10-007 CURREHT RECREATIOllAL SCCIlARIO 
Flle I T A l O C A M P , O A l  

h u n t  o f  ln taku  Quan t l t l ua  PIHT(I,p,t) for Ind lv ldua l  Radlonuclldaa (I) and Pathway8 (11) 
Aa p C l l y r  a t  t. llo00L+02 yoars 

Excosa Canaar Riaks CtNS(14pr  t )  far Ifldluldual' Radlonuclldao ( I )  and Pathraya (p )  
and Fvact lon o f  l ' o ta l  Hlsk a t  t o  lI000E+O2 yoars 

Uatur lndepondant Pathway8 (lnhalatlon axcludoa radon) 

Excoas Cancor Rluka CHRS(I ,p , t )  f o r  lndlvldual Rad~otiuctIdoa (I) atid Palhnayu (p)  
and I!raallon I f  Total  Illak a t  l a  11000E+02 yaaro 

Uatar Dopondofit Patlvaya 

Sum o f  w,iter indrpondant ground, In t ia ln t lo t i ,  p lan t ,  tnast, In l l k ,  t o l l  
and watur dopondant watar, fish, p l n n t ,  moatl tn l l k  pathways 

Total Ewcoss Cancar Rlsk CHRSl(l lpltJ"' f o r  Initially Exla ta f l l  Rddl~nuolldaa ( I )  arid Palhwaya I p )  
and Frac t lon  o f  Total Rlak 8 t  t u  l1000t402 ynaro 

Udtar lndapandunt Pathway3 ( l n l i d le t l on  oxcludacl radati) 

around lnha l e t  I on Radon P l a n t  Hue1 H l l k  SI 



I 1 and Patliwaya (p) 



R E W A O l  Verslon 5,Gl 1' l i m i t  0,rj year 08/30/90 l e tzz  Ikuo 15 
l n t r l a k  I TA IO-OOJ(a*o) and TA 10-007 CURAM1 RECRfATIU l lA l  SCEtIARIU 
Flit! t TAtOCAHPiOAT 

h i t r r t  o f  ln taku  Quan t l t l oa  P I N T ( l l p l t )  f o r  Ind lv ldua l  Radlatiuolldos (I) and I1dthwaya (P) 
Aa pCl/yr a t  t u  3,UOOE+O2 yuarla 

fxcess Cancar Rlaks CHRS( I ,p , t )  f o r  lnd lv ldua l  Hsdlonuolldw ( I )  and t1dthw6yu [p)  
and Frac t lon  o f  Total  Hlak a t  t u  J1000E+02 yuara 

Uatur Indupondont Pathway8 (1nha!atlon oxnludua radon) 

Eltooa!, Caticor Rlaka C I ~ R S ( i l p l t )  f o r  f r id lv ldunt Hadlanualldua ( I )  and Pdthwayu ( p )  
and F r a c t l o n  o f  t o t d l  Illnk d t  t a  J,O00E+U2 yoara 

Vator t)upondati\ Pattiuayu 

Sum o f  wator lndapondont gruund, Inhatat ton,  p l a n t l  mat, mllk ,  sol1 
and r a t a r  dapuntlont watnrl fishl p t d t l t l  Matl mllk pnthwaya 

Total  fxeuaa Cancer Hlak C ~ ~ R S l ( l l t i l t ~ " *  f a r  l n l t l a l l y  Exlalunt Radlotiuclttlua ( 1 )  and FdLhwayg ( p )  
and Frac t ion  o f  Total Hluk a t  t u  3,0OOC+02 yuaru 

Uotor Indopatidant IWiwayo (Inhalatlon uxclutloa radon) 

Gruund lnha 1 a t  Ion Itadon 1'1 6f l  t H l l k  Sal 



-
_

 
.

.
 

.
.

 



RESUAO, Vor i lon  5,111 T' l l i n l t  0,s yoar 04/29/E)O 10105 I1ayo 3 
l n t r l a k  I fAI0=002(b) Futuro Rualdent la l  Scenarlo 1'1101 UOZ11*IIESiOAT 

h u n t  o f  ln taku  Puant l t loa  P I H t ( l l p l t )  f o r  lnd lv ldua l  Hadlonuclldoa (I) and Patliwaya ( 1 1 )  
As pCl/yr  a t  t u  OI000T+0U yuara 

Exooaa Canaur Risks CNRS(llpltI l o r  Ind lv ldua l  Radlonuclldus (I) atid Patliwaya ( p )  
and Fraat lon  o f  Tot81 I l lak  a t  t m  OlOUOU+OO yuara 

Wator Indopondunt I'athways ( lnl ialat lot i  uxcludua radon) 

Excoaa Cancur Ulrkr CM5( I ,p, t )  Tor lridlvldurl Katllanuclldua { I  1 and Pnthunya (1)) 
aiid Frac t lon  o f  t o t a l  Hlok a t  b 0,000f.cUO youro 

V a t o r  LIo~~orillarit PaLJtrrayu 

'' SI" o f  ua tor  Indapundunt groundI Inha la t lu t i l  p l a n t ,  inoat, i n l l k ,  11011 
and wator dupundont watiir, fish pla t i t ,  modt, in l lk  pathwaya 

Total Exauia  Cancur Rlsk CIIRSIf I l p l  t)"' f o r  1111 t l o l l y  Cxlaloti l Hadlatiucl ldur ( I  ~ t i d  I'alhwayo (1,) 
and Fraat lon  o f  Tolal  Illrk a t  t *  0,000f+00 yoare 

Wotur Intlupuntlont I'athriays ( lnhulat lun oxcludus radoii) 

Ground I nha! a t  i 011 Plant Mua I Hllk 5t 



SECTION C.3 RESRAD SUMMARY REPORT FOR THE PASS 10*003(A~O) AND 10407 
CURRENT RECTJEATIONAL SCENAAIO 

Rndlolo$/cnl Addotidurn, TA.10 SUbsUrtnoo C.7 



THIS PACE LEFT INTENTIONALLY BLANK 

Cy0 Rndlologlcnl Addendum, TA.10 Subaurfnco 



RCSIUOl  Vuralutt L O 1  'I" LImlt . 015 yunr 03/30/uo 1aczz I'ngo i 
Sumary I TA 10~003(a=o)  and TA 10-007 CURREIIT I~ECRTAl IONAl  SCEIiAR10 
Fl lU 1 TAlOCMPiOAT 

Ooiu Convarilon Faotor (and Ralattld) Pararrmtur S u m r y  
S l t a 4 p a o l f l o  Paramatar S m r y  I I I I I I I  

SmMry o f  Pathuay Sr lact lonr  I I I 

Contamlnatad tonu and t o t a l  Oose S b m r y  I I I I I 

Total Ooaa Canponents 
8 b 1 0 0 0 ~ + 0 ~  I I I I I 1 I I I I I I I I 6 4 6 I I I I I I I I I I I 6 I I I 4 I a 

Tim 8 I 1000E+00 4 I I 1 I 4 I I 1 I I i I I I I I 1 I I I I I I I I I I 4 I I I I 1 I 1 

Tlm 8 3,00OE+00 1 1 1 1  I 1 6  1 1  I 1 1 1  I I I 6 1  I I I I  1 1  I I I I I 6 I I I I I I 

TIM 8 IiOOOE+OI 1 1 1  1 I 1 1 I I I 

TIINO 8 JIOOOE+01 1 i i  i i  1 1 ,  1 I 1 1 a I 1 I I I I I I I I I 4 I I I I I I I I I 4 I 

I 1 I I I I I 1 1  I I I I I I I 1 I I I I I I I I -. 
; 

Tlme l1000E+02 I I I I l I I I I I 

TIIM ~ l o o a ~ + o z  I ,  l l  I + 

TIHMI " IiOOOE+OJ 1 1  1 I I I  I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Oosa/Souroa Ratloa Smwd Over All Pathwaya I I I I I I I 

Slngla Radlonucllda Sol1 Guldallns9 4 1 1 1 1 1 1 1 1 ~ 1 1 1 1 , 1 1 1 1 1 1 1  

Oois Par Huol Ida Stimnad Ovur A l l  Pathways I I I I I 

Sol1 Conodntratlon Pur Hucltda , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
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Roll ' Arcla o f  contamlnatad tone (m**2) l b 0 b 0 E 1 0 4  l j O O O r + O 4  
Roll Thlcknaia of  oontamlnatad 2011~  (m) 21B00E~OL ' PiOOOC+OO 
R o l l  long th  pava l la l  to  aqu l fa r  flou (m) not UaUd 1~0OOC*Ot! 
Roll ' Oa3lc rad la t l on  doso l Iml t (mrcm/yi&) i l m c + o i  ~ , O O O E + O I  6 

~ 0 1 1  ' T~IM t lncu placempnt o f  maturhl ( y r )  ' 01000E+00 0100or+00 
Roll ' rlmtts f o r  ca lcu la t lons  ( y r )  I loO0r+oo 11000C+OO I 

K O 1 1  Tlmes f o r  ca l cu la t l ons  ( y r )  31000E+00 3IOON+00 

ROll Tlmsa f o r  oaloUlat lona ( y r )  31000E+01 31000c+01 
R011 ' Tlmcta f o r  oaloulat lona ( y r )  1iU00E+02 l+OUOE+02 
Roll TIIWI f o r  oa l cu la t l on r  ( y r )  J ~ U U O E + ~ Z  31000c+o~ 

' ROll ' Tlmas f o r  oa l cu la t l on r  ( y r )  I i000E+fJJ I 1000E+O3 
Roll Tlms f o r  c a l c u l a t l ~ n a  ( y r )  nut uaod OI000~+OU 
Roll Tlnvla f o r  oa lcu la t lons  ( y r l  not usud 01000~+00 

KO11 ' Tlwa f o r  ca l cu la t l on r  ( y r )  ' 1i000E+01 liUUOC+Ol 

I 1 1 1 

1012 I n l t l a l  pr l icc lpal  radlonuot lda (pCI /u ) i  5 r 4 0  11910~+02 ' Ol000t+0O 
ROIL Concentratlon In grounrhratur (pCI /L ) i  Sr4o not uaad O I O U O ~ + O t l  

a013 Covw depth (m) u,oooE+ao O ~ O O O ~ C D ~  

No13 ' Oanalty o f  oovur matur la l  (ulcm"3) 
A013 ' Covar dapth o r o i l o n  r a t a  (tn/yr) not  uaud l'000C~U3 

KO13 ' Contnmlnatad tono  aroalon r a t s  (mly r )  1 ~ 0 0 a c - o ~  I ~ O O O E ~ O J  
R O N  Contamlitatad 20na tot81 po roa l t y  ~ , O ~ O E - O I  41~oac . t )~  
R013 ' Contamlnatud tonu t t f faa t lv t t  poros i ty  

1 1 b 1 

not Used I i BOOC+OO ' 

a013 Oanalty o f  contamlnatud tone (g/ca"J lrUdOE+00 liBOOE~00 

z,oooc=u~ 4 z,ooor-oi 1 

R013 Contamlnatud m u  hydrau l lo  cotrduatlv t y  (m/yr) 4,40OE+Oi! IIOOUE+Ol I 

R013 Contaminatud 20na b paramotor l,050C+OO 5,3OOE+00 
It013 tlunildlty IN a l r  (u/cm"3) not uaod 81000E+UU ' 

R013 Proollrl t a t l a n  (mlyr)  4,000E-01 l lOOUE+UO 
R013 Evdpotranrpl r a t  Ion c o a f f  I o I ant 9itl90E*OI 5,00UE*01 

A013 l r r l y a t l o n  (mlyr)  01000E+00 2,o00c=01 
H013 I r r l g a t l o n  nuda ovurhuud ' ovarhuad 
PO13 Runo W o o o f f  lolunt 51200E=01 zloooc=ol 
NO13 ' Uatarnhud n r a i  for nerrby atruom o r  pond (m'*i!) 
R013 Accuracy f o r  w a t o r / i o l l  canputatlona ,tot uuad 1,000E-03 

i iat  u iud  1,OOOtrOU ' 
b I 1 

ROll ' t lunr l t y  o f  naturatod 20nu (u/crn"3) 1 ~toooc+oo 1 i , w x + o a  I 
R014 Saturatud 20110 t o t a l  po roa l t y  ' 3,0UOt*01 ' diUOOC*Ol ' 
R01d Saturatad 20na a t f o c t l v o  poroa l ty  ' 3,t l00c=01 ziaooE-ol I 

NO14 Satrlratod zona hydraul lo conduot lv l t y  (m/yr) ' llOOOE+OZ l,OOOC402 
ROld Saturatad 2ana hydraul la pradlunt ' 21000E-02 2,00OC*UZ 
R01d Saturatod m a  b parnmatar ' llO50~tO0 I 41300c+a0 

R014 Moduli Hondlapurslon ( N O )  o r  Mnsa-Ualanou (HO)  110 110 
H01d Vu11 pumplng vatu (in6'3/yr) 1 z,~ooc+oz 1 z l ~ o o r + o z  1 

ROl4 Wator tab la  drop r b t o  (m/yr) 3,OOOE*01 ~ l O O O C * O J  ' 
H014 Well pump ln taku  dopth (m butou watar tabta l  lI000E+0l IIOOUE+Ol 

I 

I I b I 

b R015 Hwnhur o f  unaaturatad 2unu a t ra ta  fiat u tad  I 



I 

I /  osf f la lants  f o r  Br-DO I s I 

14010~ ' Cnntwlnatsd  tot^ , ( a m * W g )  I 3'000C*01 JloOorrOl 
ll0t urad ' JIOD0CI.Ol 
tlot UBad J i O O O C 4 1  
01000C40 o l o o o c ~ o o  ' 
01000C~00 ' 01000c+00 ' 

21000C404 I U i l O O E + O S  
21000C~03 I 21000c.04 

nl islat lon ' ( i n ) '  J,OOOCtOD 310dOCt00 
' 31000C*01 J1OOOC+Ol I 

I 4 I oooc~o1 ~,0006*01 I 

7iOOOC.OI ' ? i O O O C * O 1  
OtOOOC*OO ' G,OOOC*OI 
5,0001*02 ' 2iGOOC*OL ' 

I I I 

I1017"iFraolion of~timc npant Indoors 
HOlI .* Ifraollon o f  .Llta upant' outdoors ( O I ~  al tu) 
R017!' Bhspo .factor ap, axtarnal  pntrrna ' 11000t+00 1,000Cl00 ' 

I H01I '' Hadl I i  of;alia , reator  array.  (uaod If, Pli M I  ) I '  1 I 

Outur i m u l s r , r a d t u ~  ( in) ,  r h g  11 I \Ot  uaod lilOOoCcO1 

O u t o r , c n n u l ~ r . r r d l u r .  (m),  'rlliy Y i t  I not usod OIOOOCcOU 
Outor 'etinutar,:radiuu' (in), r!nu 4 1  not usod O,OOOC*OO ' 

~utor.rn~iutar.'rad~ur-(m), rt nu 21 l \ O l  UBDd 710IlC401 

radiuu (m) tl lnp U t  MOL Urod ' t) iOOOC+OO 
radius (m),  rlrip- 01 I l O t  urod ' 01000c400 ' 
adlur (rn) , ' r lng 7 1  ' no1 uand ' OlOOOC+DO 

radius (m), rlnu 01  iiot uaad 0,000t~00 
adlua (mi ,  r i n g  Ut riot uood O,OOOL+OO 

rrdluc (m), rlnp 101 no1 uaod O I O O O C ~ O O  ' 
radlua (m), r lnu 111 ' no1 unod OIOOOC*OO 
adlun [m), 'rlnu 121 1 ,lot UUOJ o,ooac+oo 1 

1 I I I 
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not urad 
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1 nhows cfrculdr ARM, 
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IW) 
* DCHSUZ( l )  
' TPUt(1) 
' CPUZ(1) 
' DUZll) 
' ticur( I )  
I 

I 

' OCMUCC( I )  

' DCMUCS( 1) 
' ALCACI!( 1) 

o c n u c u (  11'1) 

5oLuoI;( 1) 

lIII{ALR 
' MLIHH 

LH 
CD 
SIiFJ 
S I f l  

' FIHD 
FOTD 

* FS 

' HAD,.SlVIPC( 1 )  
' MD,SI(APC( 2) 
' MD,SI{APC( 3 )  
' WID3IMT( 4 )  

RAD,StiAPC( 5 )  
w\O,SI{APC( 01 
MD,SMAPC( I )  
MO,SMAPC( R) 

' RAD,SIiAPC( D )  
' RA0,SltAPC ( 1 0 ) 
' RAO,Sl(nPC(ll) 
' RAD.SHAPC(I2) 

I 

I 

. 
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ROl7 ' Fractlona o f  annu lw  are49 wlthln A R t A i  
RO17 ' Rlng 1 riot uBed IIOOOEcOO 
R017 Klng 2 not uaad 2,792E-01 
ROl7 Rlng 3 not uaad 0~oOoE+00 

KO17 Rlng 5 not Uaud ' o, t )OOt+OO 
KO17 Rlng 0 not uclod OlOOOE+OO 
K O 1 7  Rlny 7 not uaod o,OOOE+OO 
Rot7 RIng 8 h u t  UaOd O i O O O t + O O  
RO17 Klng 9 not uaad ' 01000c+01) I 

R O I ?  Rlng 10 !lot uaod 01000c+00 I 

ROl7 ' HlHp 11 not uaod O1000E+00 
R017 NIng 12 ' not u9ad O,OOOC+OO 

ROl8 ' F ru l ta ,  vagcrtabler and g ra in  conaumptlon ( kg /y rJ  llOO0C+O2 

I 6 I 

KO17 Rlng 4 not Usad ' OiOOOE+OO ' 

I 1 1 1 

not u ~ o d  
nota ' toa fy  vogotabla conilrmptlon (ka/yr) 
ROlE H l l k  aonaumptlon ( L l y r )  
R o l e  
ROl8 Fiah oonsumptlorl l k g l y r )  
ROl8 ' Otlior auafood conampt lon  ( k g l y r )  
Role Sol1 lngustlon r a t a  ( p / y r )  
A018 ' Drlnklng watar ln taka  ( L l y r J  
ROl6 
KO18 
R O l t l  
ROl8 
KOlE ' Cont6mlnatlon f ra r t t lon  o f  aquat lo fuod 
Role 

Moat and pout t r y  aonrtiinptlori ( k g l y r )  

Contamlnatlon f r a a t l o n  o f  d r l n k l n g  watar 
Contamlnatlon f r a a t l o n  o f  tiousahold Hatar 
Contamlnaklon f r a o t l o n  o f  l l vos tock  wator 
Contamlnatlon f r a c t l o n  o f  I r r l y d t t o n  watar 

Contamlnatlon f r n a t l o n  o f  p la r l t  h o d  
RO18 Contamlnatlon f raa t l o t i  o f  maat 
ROl8 ' Cotitamlnatlon f r a c t l o n  o f  inllk 

R019 L l v a a t w k  foddor ln tako  f o r  iimt 
RO19 L lvar tock  foddor In taka  f o r  m l l k  
KO19 ' Llvastoak na ta r  lntako f o r  mat 
KO19 ' I l vac tock  wator In take  f a r  mllk 
ROI9  Llveatoclr so l1  In taku  (ky/day) 

. 

R019 Hanu lo i id lng f o r  f o l i a r  depos l t lon  (tl /~n"J) 
R O l 9  Ospth o f  r o l l  mlxlng l aynr  (m) 
R019 ' Oupth o f  roo ts  (in) 
R019 Orlnklng watur f r a u t l o n  frm ground w a h r  
R019 ' llouruhold wator f i laotion fracrl ground watal' 
R O N  L l v r ~ t o c k  walur f r a o t l o n  r run  grourrd watur 
Role I r r l g o t l o r t  f raa t l on  from yrouftd watur 

C l 4  C.12 concui i t rat ion I n  watur (u/ca'*3) 
C14 ' C-12 ooncantratlori I n  oontamlnatad g u l l  (u/g) 
C l d  ' Crautlon o f  voa r ta t l on  carbotl fruir a o l l  
C14 ' Frac t lon  or vagutat lon carbon frun d l r  
C14 ' c-14 ovaalon l aye r  thleknass Ill $ 0 1 1  (m) 
C14 c . 1 4  avnalon f l u x  r n t a  from moll ( I l u a c )  
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Thlcknaasi OIOJ metura 
C o w  UHpthi 0,OO rnatara 

WaxlNa TDOSE(t)l 1,505f-01 mrem/yr at t O,OOO~+OO years 



tu  l l m l t  0,U ysar OG/JO/DO 18122 Papa 8 
J(dm0) and TA lO*OO? 'CUHIIC KtCHtATlOHAL SCLHARIO 

I , / I  

r u t e l  Om6 Cantr{butionm TDOSI![l ,pit) for lndlvldual Rtdlonuclldas (i 1 end Pdll#eya (p) 
Au mrmnlyr snd Fractlon o f  Tota l  OODO At t OI000t*00 y a m  ' 



. .  

I 
I 

- 

R W A D l  Vart lon 5101  T" L l m l t  O I 5  yaar oS/30/90 181'12 I'at)a !I 
s u n m y  I TA 10-003(a-o) aiid fA  l0*007 CURREllt RECflEAtIOtlAl WrARl0 
Fllo 1 TAlOCAHPiOA? 

Total Doao Contr lbut lons W 5 E (  I ,p,C) f a r  lndlvlduat Radloiicral ldou ( I )  arid Pathwaya ( 1 1 )  
A8 mrem/yr and Fraot lan u f  Total Ooau At t 1,00OE+00 yoara 

Uatsr Indapondant PatJways ( I n h ~ ~ l a t l o n  uwcludua radon) 

1 ,  ,(. 

: / I  .p 
1;. t . ;L' 
I 4: 
j '  ,f : ,  ti 

1.4 

I \  . :r: ' I !  

I t <  

1 ;$: 

Total  Dasu Contr lbut lof l8 TIN%( l r f i l  t )  fnr lnd lv ldus l  Hadlonuul!dab ( I )  dlid llathwnya (1,) 
As m r d y r  drill Fract lon o f  Totd l  Doso A \  t lIO00L+00 yaarb 

Ueter Dopandon1 I ' t ~ t t i ~ a y t ~  

'S~nn o f  a1 t watar indopundont and dopendont p a t h a y s ,  





RTSRAO, Vuralon 5101 1" L l m l t  * 0,s yaar 05/30/9G 181'12 I'agu 11 
s m w r y  I TA lO4l03(a*o) and TA l0*007 CURREllt R t C R E A T I O I I A l  sCLHAH10 
F i l a  1 TALOCMP,OAT 

Total Uose Contrlbutlons TOOsE(1 ,pIC) far  lntllvldual Radlonuatldou ( I )  and Patlmaya (11) 
As mrmnlyr and Practlon oP t o ta l  Doiu At t * IlOOOE+Ol yaars 

Uator lntlopundont Pathuayn (I i i l ialat ion a x o l u d e u  radon) 

Tota l  Uose Contrlbutlona TUUSE( I , p ,  t)  for lndlv l t lual  Hadlonuolldoa ( I )  atrd Pathways ( 1 1 )  
A, mrmly r  and Fraotlon o f  l o t a l  Dora At t 0 llOOOC+Ol yoara 

Watur Uupondent Pattinays 

'Sun o f  d l  1 watur Iridupondent and dapendont pdtlHldyal 



Tot'al~(10as ContrIbutlons'TDOSE(l,p,~~ for Itidlvldur\ R ~ d l o n u c ~ l d o a  ( 1 )  and Psthwrys t p  
As mrtm/yr snd Frlrotlnn of Total Doro At t 3,0OOC+01 yobrn 

I 
, ,  . 

,:I : , 
I(: 

M a r  lndapvndrnt Phthwayv ( lntu ldt lon aKcludar rrdon) 
,; I 

' ' Rid I w, ,, h hdb h b h h h h h h h h bk'$ ~ Cr h hb dbb bbdb hd hh h . h h h 4 h h h h h bh h h b k b h h h A h bb b h li h b b h h h b h h h h b h h b h h h h b hb h h h h h h b h h h h h h b h h h Ah h h h b h h hh bh hi h 
Huallds ,mrdyr,. frsot ,  r a d y r  f r a a t ,  mranlyr, f r a c t ,  m r d y r  f r a c t ,  mromlyr f r a c t ,  mralyr f r s c t ,  mrdyr  fract ,  
b h ~ h & h b ' & & h b h 1 ~ h h ~  hbhhhd hhhhbhd hhhhhh * bAbhCbbhh bhhkhb bhLbhbhhh bbbhbh h lhhh8hhb hhhhhh hhhhbhhhb hhhhhh tihhbhhbhb hhhhhh 
Br4M ; O;OOOt+OO ,OIOOOU ooc+oo'o,oooo o,'oooc+cro oloooo oloooc+o~ D,DDOO o,oooc+ao o,oooo oloooc+oo O,OODO o,oooc+do o,oooo 

naauaa aaaaaa ,aadaaaaaii oebeab e ~ e e e ~ e e i ~  m e a b  aeeeeeeeb eebeeti eaeaeoaeb o e ~ a a e  aaetiaaeba b e e m  

Oround I nhrlat I on HaJon P I i n l  Host H l l k  Sol 1 

D O C 4 0  0,OOUO OiOOO~+OO OiOOOO OiOOOC+OO OiOOOO OiOOOC+OO 010000 OiOOOC1.00 OiOOOO Oi000C+aO 0,0000 

Total 0oro.Contrlbutionr tOOSL(l,plt) fov lndlvldual Ridlonuolldoa { I )  rnd Pettndrys ( p )  
Aa mram/yr bl\d Prsallon of  fota\  boio  At t 9 3,OOOE+OI yaars 

Valor  Oapandant Pattrwayn 
$1 

Wa tor FI1111 narlan Plbnl Hoe t H l l k  A I  1 Pathweyo* 
b h h h b h h b b b b ~ b h b b  bbhbbbbbbbbbbbhh b b h h l b b l l l b b b b h b  b lbbbbhbbbbhb5hh hhhhhbhhhhhhhhhh dhhhbhhhbhbhbhhh 
mrdyr ' frsot, m r d y r  frnat, tnratdyr f r a c t ,  inralyr f r a c t ,  mrm/yr  f r a c t ,  m r d y r  fract ,  

hhhhhbbbbi'4hhhhh bbhbhbbhh hbblbb hhhbhbhhl  hhhbhh hbhhhbhhh bhhhhh hhbhlthhhh hhhhhh 66hhhhhhh hbhbhb 
o , o o o t ~ o o  o,oooo o,oooc~oo o,oooo 0,oooctoo O,DODD o,oooc+oo o,oaoo o,oooc*oo O,DDDO o,oooc+oo O,ODDD 
Obbaallaaa ' m a a m  ~al ) laebaa eaeoab neaee6ebe bbeeoa eboi~ebeee eeeeee aaeeoeeoa ebbdee beBeabebn eoobeo 

TataL O,OUOC+OO O i ~ O O O ' ~ , O ~ O O O L ' t O O  a,OOOO 0,OUOCcOO 0,0000 OIOOOt+OO 010000 0,DODCtOO 0,0000 O,OOOC+OO 0.0000 OIOOOC+OO 0,0000 

nSlum'of bl I:  watur Indepotidant and dolrmhnt psthwrynl 
* 

~ 

I 

I ' I  



R ~ s ~ M U ~  Veri lon S,Ol 1" llmlt * , O 1 5  year os/Jo/aa Ltlizz t'ayr 13 
Slmrwry I TA 10-003(a=o) and TA 1 0 4 0 7  CURREHT HtCREAftOllAL SCEIIARIO 
Fl'lo I TALOCAHP~OAT 

T o t a l  Dora Contr lbut lana TOOSE(I I p l t )  fo r  Ind lv ldua l  Uadlonuolldua ( I )  arld I'atlwaya (11) 
As mrum/yr and Craotlon o f  To ta l  Ooru At t 110bOE+02 yeara 

Vatur Indupandoiit I la tbaya ( Inha la t lon  owotudaa radon] 

Total Uuro Contr lbut lona fUOSE(I ,p, t )  f o r  lndlvldunl  Radlonuol ldo~ (I) and Pathwaye (11) 
Aa mrocn/yr 8nd fraatlon of Total bosu At t a IrObOE+OZ yuaru 

Vator  Dupondant Patlmayi 

'Sum o f  ti11 va tor  Indcpundunt and dapandunt pathwayo, 





Total Ooru C o n t r l b u t l o n s  t00SE(IIplt) For lndlvldual Wadlonucl ldes ( I )  and Pfithraya ( 1 1 )  
Aa mremlyr  and Fracllon uf  Tota l  basa A 1  t l,OOOt+OJ yuat'u 

Ua t a r  Ouportdont I'a thueyu 

*SM o f  a l l  water  Indapondunt and dopurcdarit pdttmaytl, 





Indlvldual Hual ldu Ooso Sunrnad Ovar All P a t h ~ a y s  
Parent Nucl Ida  end Uronah Freat lon lndlaatad 

lndlvldual llucl Idu Sol I Conaantratlon 
Parant tluo1 Ida and tlranch Fraetlon lndlaatod 



h u n t  of In,taka Quan t l t l os  Q l l iT ( l , j r l t )  f o r  Ind lv ldua l  Hadlonuclldor ( I)  and Pstlmaya ( p )  
Am pCl /y r  a t  t. I1000E+OJ yuarb 

E x c a ~ a  Cancar Risks CHRS(I ,p,t) f o r  Ind lv ldua l  Radlonuclldom (I] and Pntliwaya (PI 
and Frac t lon  o f  Total  Hltk a t  t u  l,ODUt+O3 yuara 

Uatar lndopondont Pitliwdym ( tnha le t l on  oxcludoa radon) 

Excurs Cnncor Rlrks CI(HS(llp,t] f o r  tnd lv ldua l  Rodlonuo~ldeo ( I)  and Pathwaya ( p )  
and Fract lot i  o f  Total Rlak d t  t u  1,00Ut+OJ yoara 

Ua t u r  bopondun t Fat  trwaym 

b 4  Sun uf water tndapandunt gruund, If lhaiat lanl  plant, Ineat, r t l l l k ,  roll 
and uu tur  dupundunt wdtffr, f l a h ,  plaf t t ,  Inodt, mllk pattiwnyo 

Tutal Excnsa Cancor Rlrk CHRSI(I,plt)L" for I n l t l a l l y  Ewlbtorit  Hadlonuclldua ( I )  and I'alhwayn ( p )  
and Fr8Ct lOt i  o f  t o t a l  Rlak a t  t u  1,000L+03 yuars 

Wator lndapendont Pathway9 (Inhalation uxcludon rndoti) 



. fats! txuoad C ~ n o u r , l ~ ~ a ~ ' C t ~ ~ S l ( l l p , t ~ ~ ~ ~  f o r  l n l l l a l l y  C x l i  snt Radlonuclidos ( 1 )  and PI 
cnd l!ractlon o f  total Hiak at 11 lloOOt+OS yoara 

Uatar Drpnndont; Pbttiwayr 

. I  



SECTION C.4 RESRAD SUMMARY REPORT FOR THE PRSB :?-003(A-O) AND 10*007 
FUTURE RESlDENTIAL SCENARIO 

Rndlologlcnl Addondum, ' t A d i 0  Subsurtnao C.0 Juna 3, ibDU 



I .  I ,  . 

INTENTlONALLY BLANK 

c-10 /7ndlo/oQ/aal Addendum, TA* lU  Subaurtnco 



ZESRADl Vuralon 5 1 0 1  T" L l m l t  1 0 1 5  yoar O5/29/UO 09144 ljauo 1 
Sunrury I TAlO Contra1 Aroa Futura R o ~ l d u n t l a l  Scannrlo FI l u i  lAIOUESl DAT 

Ooao Canvoralan Footor (and Rslatod) P a r a m t o r  Sunnary 4 

SI to-Spacl f l o  Paramator Sumnary I I I 

S m r y  o f  P a t h a y  Ss lac t lo t ls  1 1 1 1 ~ 1 1 1 1 1 ~ 1 1 1 1 ~ 1 1 1 1 1 4 1 1 1 ~ 1 1  

Contsmlnatud Zone and Total boas S m m r y  I I I 

Total Dose Componants 
TIM " OIOOOE+O0 I I I 1  1 1  I I I I 1  1 1  I I I 1 4  4 I 1  I I 1  I 4  4 1 I I I I I 1  I 4  

Tlmo 1 1,000~+00 1 I I 1  I 1  I I I 1  I 1  I 1  I 1  I I I I I I I I I 1  4 I 1  I I I I 1  I I 

TIM 1 31000E+OO 1 1 1 1  1 1 1  * I  I I I I I I I I I I I I 1 4 1  I I I 1 1  4 1 1  

Tlme 8 llOOOE+Ol 
TIIM 8 JiOOOE+OL 
rim 8 ~ ~ o a o ~ + a z  I I I I I I I a 4 ,  I I 4 4  

TIM 8 310ao~+oz I I I I o  I I l 

I 1  I 1  1 I 1  4 1 1  1 1  I I I I I 1  I I I 1  I 1  I 1  I I 1  I 1  1 1  I 1  I 

I 1 1 I i I I I 4 a i  1 1 1 I 1 4  I 1 4  1 i I I 1 1  1 4  I I I I I  1 1  1 

T~IM 8 Ii000E+03 i i i 1 a I 1 I 1 1 1 I 1 I 4 I I I i I i I I I I I I 4 4 i I I I I i I 

OnadSourco Rdt loa  Smmd Ovor All Pathnays 
S lnp lo  Radlonuolldu Sol1 buldallnoa 1 1 1 1 1 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

Ooau Par lluol Id0 Sunnod Ovor A1 1 Pattnrays I I I I 

Sol1 Concentrotlon Por I lualldo 1 1 1 1 , 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 ~ 1 1 1 1  

I I l I 

2 
3 
7 
8 

9 
10 
11 
12 
13 
1 4 
15 
10 
17 
l Y  
18 
1B 

i 



concantrstlon r a t l o l  dlmonulonlauu 
ook-lntsko I rbtlo,"(pCl/kg)/(pCl/d) 

, 



Roll 
Roll 
Roll 
HOll * Uaala rad la t l an  doao 1 Iml t ( n w d y r )  
Roll 
Roll Tlmua f o r  ca lau la t l ons  ( y r )  
Roll tlma f o r  ca lou la t l ona  ( y r )  
Roll t l rms f a r  c a l c ~ l a t l o n s  ( y r )  
R O I L  Tlmua f a r  oa lou la t lona ( y r )  
Roll flms f o r  calau' lat lonr ( y r )  
Roll ' flma f a r  ca lou la t lan9 ( y r )  
Roll Tlms f o r  ca l cu la t l onn  ( y r )  
Roll tlrws f o r  ca l cu la t i ons  ( y r )  
Roll TIIMU f o r  ca l cu la t l ona  ( y r )  

ROl2 In1 t l a l  p r l na lpa l  rad lonuc l lda  (pC l /g ) l  h - 2 4 1  
ROIZ ' l n l t l a l  p r l n c l p d l  rad lonuc l lde  (pc l fg )  t Sr.90 
ROlZ Concantratlon I n  Uroundwatar ( p C i / l ) i  Am-241 
ROI2 ' Concantratlon in urounthrater (pC1/1)1 Sr.00 

R O D  ' Covur depth (til) 

NO13 ' buns l ty  o f  c o w  n u t u r l s l  (g/cin'*3) 
RO13 
ROlJ 
ROl3 
Rot3 Contcmlnntad zona t o t a l  po roJ l t y  
ROl3 
NO13 
ROlJ Contamlnatatl zonu b paramotur 
Wok3 Hunld l ty  I n  a l r  (g/cm"3) 
R O l 3  , I  Evapotranspl r a t  1 on coaf f I c I unt 
ROl3 Praolpl  t a t l o n  (mly r )  
8013 I r r l ga t !on  (mly r )  
ROl3 l r r l u n t l o n  modu 
R013 Runoff cooff tclar i t  
R013 Wntlirrhud arad fur naarby r t roain o r  (loud (in"i?) 
R013 Accuracy f u r  watur/anl I cunputatlotiu 

R014 b u t i i l t y  of saturatat l  tonu (o/cm"3] 
R01d Saturatad t o n u  l o t a t  paroal  t y  
RP14 Saturatud zonu u f f e a t l v o  porosl  t y  
R O N  Soturotad zona hydraul l o  conduc t lu \ t y  (m ly r l  
R U M  ' Saturated ton8 hydraulic gradlent 
R014 ' Seturatud rcno b paratnutor 
R014 Vator tabla drop r a t e  (mly r )  

R014 Hadal : llondluparalon (110) aii Haa9-Ualanco (HO) 
R014 Uo\\ pumplng r a t b  (m'Wyr) 

R015 ' llwnbar o f  unsaturatnd zona a t r n l n  

Arua o f  contdmlnetad tan0 (m**Z) 
Thlcknasa o f  c o n t w l n a t o d  tonu ( f a )  
Length p a r a l l a l  t o  aqu l ra r  flou (m) 

Tlnrs slnca p l a c m n t  of  mdter la l  ( y r )  

1 

I 

Covar depth aroalon r a t u  (m/yr) 
banalty o f  contaminatad zona (g/cn"J) 
Contdmlndtad zonu uroalon r a t u  (at/yr] 

Contamlnatod zona a f r o a t l v a  poraal t y  
Contomlnatad zona hydraul IC coriduct lv l  t y  (m/yr) 

I 

R014 ' Val\  pCrmp l f l takt l  dapth (nl balow W o t W  t8blU) 

1 

*.. 
0.. 

.I"* 

.I*. 

.I.. 

u 11 . 
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0.. ... 
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-"e 
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HESAAO, Voroloti 5,OI Tu l l m l t  0,s yoar 05/2!l/Hl 09144 Pago t 
S m r y  I T A l O  Contra1 Araa Futuro Roaldant la l  Saenarlo F l l c l  fAIORESltJAT 

R017 
R017 Outor annular radlua (HI), r l n g  I1 not uaod 5,000EtaI 

Radll o f  ahnpo faa ta r  a r ray  (uaod ! f  F5 -1) i  I I 

R017 Outor annular rad lua  ( M ) ~  r l n p  2 1  Nut UUUd 7107lC+OI ' 
R o l l  Outer annular rad lu r  (M), r l n u  3 1  not Uactd OiOOOE+UO 
R017 Outer annular r a d l u j  ( m ) ,  r l n g  4 1  not uaud O1000E+00 
R0:7 ' Outer annular radlua ( M I ,  r l t i g  5 1  not uaud 01000C+U0 ' 
KO17 Outur annular radlus ( i n ) ,  r lng 0: tiot urod 0,000Et00 * 
R O l 7  Outor annuler rad lus  ( d l  r l n u  7 1  not uuud 0,000&+00 ' 
R017 Outer annular radlua (m), r lng E l  tiot urud 01000E+00 
R017 Outer annular radlua (ni) ,  rlnu 91 not utod I O1OOOC+OO 
H017 Outer annular rad lua  (m), r l n g  101 ' ttot uaud OIOOOtrOO ' 

R017 Outar annular radlua (m), r lnp  1 2 1  not uaud Oll lOOE+OO 

RO17 ' Fraatlona o f  annular aroaa wl thln ARCAt 
R017 R l n ~  I ttot uaud 11000E+00 

no17 ' Rlnp 3 ' tiat uaud OI000E+00 
W017 Rlnp 4 ' not uaud Ol00OCt00 
Roll Rlng 5 not uaod 0,000Et00 
ROl7 Rlng 0 not uaod O I O O O C + O O  
R017 * Rlny 7 ' noi uaud Ol00OE+00 
R O l 7  ' Rlnp U nut uuud Ol0a0E+00 
HUl7 ' RItig 9 not uaod o , o o m a o  
ROl7 Hlnu lo  not UaOd ' OiOOOC+OO 
RO17 Nlnu 11 not uaud ' 010fJ0cc00 
ff017 ' Rlnu lZ rtot uaod I 0100UEt00 ' 

R018 F r u l t r ,  vrrgotabloa and u r a l n  aotiautiiptlon (kg/yib) l12rl0Ct02 ' lll1011U+02 
ROl8 Litafy vagetablu aonalmcptlon ( k u / y r )  i14aot+oi i14ouc+oi 
ROLE M l l k  aonaumptlon ( L l y r )  01200E+01 I 01200C+01 

NO18 Uthar sndfoud oonJumptlon ( ky /y r )  tlot U U U ~  1 9,uoot-ai 1 

Role  Sol1 Ingurtloti r a t a  (u / y r )  1 3,0!ioc+oi 1 J,o!iac+oi 1 

Role tlrlnklng watar l n tako  ( l l y r )  I riot uoud 51 IUUCt02 
R O l 8  ' Contamlnntlon l r a c t l o r i  o f  d r l nk lnu  watur ' not uatd 1,00oc+00 
ROlE ' Contamlnatlon f rao t la r i  O F  houauhold walur no1 uaud IIOOOE+OO 
RUIH ' Contaminatloit f rdc t ta f t  O F  I l voa toak  watur 0,000~+00 I 1  oooc+00 
R O l Y  ' Corctamlnatlon f raa t Io t i  o f  l r r l y a t l o n  Hntur o,uoaE+ao I ~ O U O E + U O  1 

R0l8 ' Contamlnatlon f r a u t l o n  o f  aquatlc food 

A018 ' Contamltratlori f r aa t l o t i  o f  1111 Ik 

A019 ' l l vaa toak  foddor lntako f o r  ineat (kg/day) L~,EOUE+OI u,aour+oi 
R019 L lvor took  wator In take  fo r  moat ( l / d a y l  I 5,00or+ol SIHOur+Ol  
A010 Livestock watttr In taka  for m l l k  (l/dnvl 
Role l l vaa toak  aoll In taka  (kplday) !i1000r=o1 5Ioaot*ol 

R017 Outer annular rad lua  (in), r l n g  111 ' not Usad OiOOOE+OO ' 
I I I I 

1 I L 

AOIY ' ainp 2 tiat UUUd ' 21732C*UI 

d 

1 I 1 1 

Role Haat and p o u l t r y  conaumptlon (kg/yii) 01300E+O! ' Oi30UC+UI 
R O l t I  Flah  oonaue t lan  ( k d y r )  ,lot USOd 51400c+oo 

hot uued !i100OC=01 ' 
~ 0 1 8  ' Contamlnatlon f rao t lo t r  o f  p lpn t  rood ? Oot)e*&? 1 I 

I 

1 

I I I 1 

A018 Coritamlnatlot~ f raa t l o t i  o f  mat 7 1 0 0 0 E - 0 3  ' 0 1  
~ l o a ~ ~ = a ~  1.1 

NO14 t l vas taak  foddar Intaka f o r  tn l l k  ( k d d a y )  t ~ S O O E + O I  ! i i$UOC+OI  

1 I l u o a ~ m  4 I loouri az 4 

R019 ' Hags loadlflp f a r  fo l lar  dsltogltlort (y/r11"3) I UUOE.04 I i UtlOC*04 
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RESAAO, Voralon 5,ol 1- l l m l t  0,s yoar 09/29/00 O l I 4 4  I'8UU 7 
S m M r y  ! TAlO Cantrai  Arud Cuturu A c ~ l d u n l l a i  Soutierlo F I I I) I tAl ORES,  bAT 

Scmrwry o f  Pathway Suluatlons 



I .  



RESWIUl Vorslon 5,61 1’ L l m l t  O l ! i  Yoor 04/29/00 O O t 4 4  Paw 0 
Sutiirury I T A l U  CUntfAl Arua Futuro Rualdontlal Scunarlo FI I u I TAlURtS  ,OAT 

Total Dosa Contr lbut lor ia tUOSC(llplt) fur tndlv ldual  8adlonuolldaa ( I )  arid IJatltwaya (1) )  
Ar mrutn/yr and Frclotlun o f  Total Uosu A t  t I U,UtlUt+UU yuara 

Uatur Itidupandant Pathways ( Inha la t l on  uwoludua radon) 

Total Uosa Contr lbut lons TOOSC( I , p l L )  f o r  Indlv l t lual  Rndlonuol ldas (I) and Pattiwayit ( p )  
As mrurdyr nnd Fraot lon  o f  Total Uoau At t I U,UUUC+Ud yuara 

Watur Oapofidunl Pdtlrways 

‘Sum o f  a l l  wdtur Indopondant and dopoiidant p a t h r d y ~ ,  



RCOMD, Voralon fll,O1+ T’ L iml t  O t G  yoar oe/2o/uo 00141 I’spo 10 
Buninary I T A M  Contra PUA rutura Iloa\donlla\ PJaunrrlo F l l 0 1  TAlOllCSiDAT 

fats1 Ooro Contrlbutlonr fOOSC(i,p,t) Toin lndivldusl Radlonuclfdns (i) and I’alhusyB (p )  
AP mrm/yr And Frrotlon o f  f o h l  00110 A t  t ilOOOC+OO yuara 

Uatur lndapondent Pslliwayr ( Inhslst ion owcludoo radon) 

Haa t 

m r d y r  Cract, 
h h h h h C h h h h h h b h h b  

hhbbbhhhb bhhhhh 
Oi846C*O4 OiOOOO 
G $04 tt+Ol 0 102 J? 
e m m e  obaaao 
f,041it+01 0,0257 

tots1 barra Contrlbutlonr TDOUC(l ,p,t) Cor lndlvldual Radlonual ldoi ( I )  8nd Palhwaya (1)) 
Ao i n r d y r  rnd Frrot lon o f  fotsl Ooso At I 

Uatur Oepondonl Psllmsya 

llOOOt*OO yoara 

Hadon 
bbhbhhhhbhhhbbhh 

, m r d y r  t‘rsol, 
I hbhbbhhhb bhhbhb 

Ot000C+00 0,0000 
O*OOoe+OO 0,0000 
a a a e e a m  t l imbe  
0 I o0ou+oo 0 IO000  

1’1tmt 
hhhbhbIhh ldhhhhh 
mrdyr  fraot, 

hhblbbbhh b h b h b h  
o,oooe*oo 0,0000 
01000t*00 0,0000 
a m a w e  fi4eee~ 
O,OOOttOO 0,0000 

I 

Host 
h h b h h h h h h h b h b h h b  
m r a l y r  Cract, 

Ihdhbhbbh bhhhhb 
o,ooot+oo 0,0000 
0 I oooc+oo 0 IO000 
e e e e t ) e w  e e m o  
0 I O O O C d O  0 ,0000 

Milk 
hbbbhhhhhhhhhhhb 
m r d y i l  f pact , 

h h h b b l h b b  hbhhhb 
01000c*00 0,0000 
o,oooc+oo 0,0000 
e e m m m  e m e e  
0,000c90 0,0000 

A 1  1 Patliways’ 
hhhhhhhbhhbbhhbh 
m r d y r  Crrct, 

hhhbbhbhb hbhtbh  
2iG2Gt+OO 0,0010 
2 i GO? E 9 3  0 8 8880 
eeaeebebe titmoe 
2 I tOOCtoQ3 1 l0000 



RESRA0, Vurt lon 5,OI 1" l l t n l t  u 0,s yaar 05/29/90 081114 I'uucr I 1  
Slmttury : 1AlO Cuntrul Aroa Futuro Ro$ldunt la l  Sconario F l l u t  T A l O R C S , U A t  

Totat Oosa Con!rlbutloit i T005E(l , p l l )  rot' lndlvldual Hlrtlloiiucl ldoa ( I  1 and Ihthwnya (11) 

A $  mrccn/yr aftd F roc t l on  o f  Toto1 bociu A t  1 3,00OL+t)O Y U M I * ~  

Watur lndupundcnt Patttwayn ( l nha la t l on  uxcludus radon] 

Ground 
Radlo- hb&Ahhhdbbbhbh&h 
Nuclldu mremlyr f r a c t ,  
hhhlbdd hhbbdhAhh hhhhhh 

Sr-90 7,65OE+OI 0,0320 
aaaaoao anaaaaoaa aaoaoa 
Total 7,085C+OI 0,0321 

h4241 3,554E-01 OiOOOl 

Total Ooso Cont r lbu t lons  lDOSE(I,p,t] Tor lndlv ldual  Andlonuclldus ( I )  and Ilathwnya ( 1 2 )  

As mrwti/yr and Frdct lon  o f  Total Uosu At 1 J,OOOt+bO yuara 

Uatur Oopanduitt Pnttiwaylr 

F I  ah 
bbJAd&hbbJhhhbbh 
inrmn/yr r r a c t  

&b&b&hhhh &&hdhA 
o,oooc+oo 0 ,0000 
0,000~+00 0,0000 
anoaaaeaa aoaoob 
O,OOOE+OO 0,0000 

Kadoti 
~ h A 6 h h 6 h h h J h h h ~ d  
nirum/yr f rao t ,  

Ahhbbhhhb A d h h b b  
0 1000E+00 0 10000 
O,000E+00 0 ,0000 
aooeaaoaa aaaauo 
0,00OE+00 0,0000 

'Sum of a l  I w t u P  Indupuiidont and dupundont pnlliwdyi, 

Plant Hoe t 
6 6 h b h h b b h J h d h h J b  b b b h b h b h h 6 h h d h A d  
tnrucdyr f r a c l ,  mrunlyr I'roct 

h b h h h b d b h  bhdhbh hhhhbhbhd A h b h b h  
0, oooc+oo 0 I 0000 0 6 oooc+oo 0,0000 
U ~ O E + O O  o l o o o o  o,oour~oo o,ouoo 
aoeaaaabo aeaaro aaeaaoaaa aaoaoo 
o l o O o ~ r O 0  0,0000 0,000L+00 0,000tl 

H l l k  
~ & & 6 6 6 h d h h h h ~ 1 6 h  
tnrutdyr f r a e t ,  

hdhhhhhbh hhhhhh 
0,000E+00 0,0000 
0,00OE+00 o,o(loo 
auoaaaaan a w t l o  
0 I oooc+oo 0 10000 

I!' 
!: 
't 
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1 ,  

1" 
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HtERADl Varslait 6,UI  f," L l i n l t  0 , s  y u r r  05/20/00 00144 I%gu 12 
1 Buhnsry t t A l O  Caiitral Arue Futuru Hus ldan l~a1 Scutrarlo rlloi TA1ORCS,DAT 

Total Doan ConWbut lona fDOSC(!lplt) f o r  Itrdlvldual IbdlonuclldoD ( I  1 end Pettiways (p )  
An mrwn/yr end Frac t lan  o f  Tota l  Doao At I * llOOOt*O1 yoer r  

Urtar Indopendent IJalliwaya (lnlralrllon oxcludos rrdon) 

around lnlrsl a t  I on Radon PI an t Hue I H l l k  Sol 1 
Radlu-8 'bhhhbhhhbhhhhhhh hhbhhhhhhhhhhbhh hhhdhhhhdhbbhhhh h d h b b h h h h h h h ~ h h h  bbbhhhhhbbhhbbhb hhbbh3hbhhhhhhhh bhhhbhhhbhhhhhhh 
Huclido m r d y r  freot, mrdyr f red t ,  tnramlyr f rec t ,  mrum/yr frW, mromlyr f t iact1 m r d y r  f r e c t ,  m r d y r  f rec t ,  
hbhhdbh 666hhhhhh hhdhhh hbhbhbdhd hdddhh hdhhhdhbb bbbhhh bhhhbhbbb hbbbbb h h h h h b h b h  hbhhhb h h h h h h h h b  hhhhhh bhbbhbhhh hbhhbh 

b ', Br4Xh 0,47bC+01 0,0520r1 l,l7YC+OO O.OOUG OIOOOC+OO 0,0000 1 ,UD2C+O3 0,8540 4,7DDC+O1 0,0237 1142tEtOl  0,0070 21D3DC+00 0,0015 
~ a a a g ~ ~ a ~ ~  aaaaaaaatl a i a i ~ ~ i ~  b m a m b  oeoaab o a m a e e a  aaaaaa a b a a a m a  haem eofiaaem mesa o b a a f i a m  a a m a  e e e m a a e  tmaaee 

t o t a l  O,tllt+Ol 0,0321 i?,B47C+00 0,0013 OI000C+O0 0,OUOU l l O W J C + O ~  O,BS43 4,70DC+01 0,0237 1,427CcOI 0,0070 3,180L90 0,OOIG 

', 
A m m 2 4 1  51fl!4L*o1 0,0002' 113Yr(c+1]0 Ui0007 01000C+00 010000 t,222C*OI OiOOOJ O i ' I A B L m O A  OiOOOO 31860t~Ot  OiOOOO 2,41GC*01 0~0001 

. .  Total DODO Contr lbut lons TDOSE(ilplt) f o r  lhdlv ldU8l RadlonuclIdoD ( I )  and PdtllW8yB (p) 
Aa mrom/yr 8nd Frbc t l on  o f  Tala1 DDM Al: I: 1,00OC+OI yoaro 

Unfar 1!1 Ilk 
I Radlow, bbhhhhhhhhhh4hhh dhhhhhhhhbhbhbhh 

Hualida mrmdyr f rua t ,  m r d y r  f rda t ,  
hbhhhhh'hhhhhhhhh hhbbhh hbdhbhhhd hhhhbh 
h m m  , olo~oc+oo olooao o,uoo~+oo oloooo 

, Sr=nO , 0,oooC+oo 0,0000 olOOOC+OO 0,0000 
' aeeabtta' daaadnaab b6beao eabaanbe& aaaaaa 

Total 0iU00C+O0 O i O O O O  OiOOOC+OO 0,0000 

Radon 
h h h ~ O h h h ~ S h h I h h h  
inromlyr f'recl, 

hhhdhhdhh bhhhhh 
0 1000t+00 01 0000 

I)flfl8bbOO(l &1O@Ub 
0,000E4~00 0,0000 

o,oooc+oo o,oooo 

' %. 9 u m  uf a l l  watctr lndapoiidant and dapandonl: pallrnaya, 

BlsnC H O B t  
I4 hb h h hh hh hh bb hh hh hA hh bhbh h 4 hh h 4 
inrurnlyr f rac t ,  mromlyr f r a c t ,  

hh hb bb hh h bh hbhb hh hh hh hhb hh hb hh 
O,DOOClOO 0,0000 0,000Ct00 0,0000 
o,oooccoo 0,0000 o,oooc+oo 9,0000 
eotteeoaao ooaaatt aaaaoaaeb boobaa 
o,oaoc,oo olooou o,oooctoo 0,0000 

H l l k  
h&hhh~hh6hbbbh&b 
m r a d y r  f r a c t ,  

hbhbhhhbh hhbbbh 
0 I oooc*oo 0,0000 
o,000c*0u 0,0000 

0 I oooc*oo 0 , 0000 
e a i m o m  a b e e m  



RESRAU, Yarilah 51111 T -  l l m l  t 0 1 5  yuar 05/29/DU 09144 PaaU 13 
f m r y  i T A l O  Cantrdl Area Cuturu Kasldnf l t la l  Seuflarlo FI l u  t T A I O R ~ S , U A t  

Total  OOJU Contr lbut lon3 fD09t ( l ,p4 t )  for I n d l v l d i i d l  kddlottuclldea ( I  1 atid Patliwnya ( p )  
Aa m r d y r  and Frac t lon  o f  Total boao At t * 31000K+U1 yunre 

Uatar Indopundant Pattiuayn (Ithaletloit  axcludua rndott) 

Total Uoso Cont r lbu t lonJ  TDOSE(lrprt) For lndlvldual Radlonuclldas (I) ontl PalhHaya ( p )  
hr mromlyr nnd Frac t jon  o f  total  Doaa A t  t 3,U00E+01 yuara 

Uatur bupondont fltl t hwa ye 

"Sum of  a l l  wntur indopandent and depondunt pathwnyn, 

Haa t 
h & h h h h h b h h h d b h b b  
mrmrlyr f raa t I 

hhhdbbbhh hbbdbh 
u I 0uuEr~Uu 0 I uouo 
oluuur+uu uluoou 
amammaim baat)aa 
a , ooue+au o , oouu 
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RCjRAOr Varslan 5,OI 
Sumnary I T A M  Cantra 

1' llmll a 0,s yaar 05/29/90 o w 4  I~UUO 1 5  
Aroa Futuru Aosldont la l  Scunarlo F l l u i  fAIORES,UAT 

Total Oonu Carrtrlbutloncl TOOSE( I ,p ,  t )  fur Indlvldual Hadtonucl tdaa (I) arid Pattuaya ( 1 1 )  
As m r w l y r  nnd Fraot lon o f  t o t a l  buaa At t 31000Ec02 yoara 

Uatar lndapendant Pathwayn I lnhalat lon sxoludaa radon) 

Radon 
&h&bdhhh&&hhdhhh 
hirndyr f rac t  I 

bhhhbh&hb hhhhhh 
OIOOOE+OO 010000 
0 1000E+00 0 I0000 
a a a a a a m  oaaaaa 
0 6 OU0E+00 0 I 0000 

Total  ffosa Contr lbut lona TOO!X( 1 I p l t )  for Indlv ldut i l  Iladlonuelldua (I 1 and Pathwaya ( p )  
As mrmdyr and Fractlon o f  Total Uoao A t  t J1000E+02 yaara 

Vator bopondant Fattmoya 

F I 3 h  
bhhhhh&hdbhhbbhh 
m r d y r  f rao t ,  

Ah& h& hd &A hh hd hh 
O,OOUE+OO 0,0000 
0 i000E+00 0 i 0000 

0,000E+a0 010000 
a a a a m m  aaaaaa 

'SM o f  a1 1 water I ndapandent and dapandcril pnt luaya  



#EBMb, Vorslon i l ldl .f' L l m l t ~ m  0,ti ynsr Ot/ZO/OO ODt44 Papn Iu 
wmary 9 1  MIO co'ntr l'b'irus Futuro Rosldonl i  81' Sconeri u F l l a i  TAIORtS,OAf 

f o l s l  Ooaa Contr ibut lona TOOSC(l,p,l) f o r  lnd lv ldus l  Rsdlonuclldor (I) snd 1)athWayo (p)  
As mrdyr  snd Frbot lon o f  t o l s l  0000 A t  t D 1,OOOC*O5 yearn 

U i t o r  Jndwmhtn t  Patliwayr ( 1 tilrol rrlon 0x01 udoo rrdon) 
I 

Moa t 
h h h J b b h 6 h ~ h h h h b h  
m r d y r  f r s c t ,  

hhhhbhbbb hhhbhh 
I I 4 0 2 t 4 4  0 I DO03 
Zi?ObCbO8 OiOOOO 
aa&aaaeb& aeaaea 
11102c-01 0,0005 

H l l k  
hhhhbhhhhhhhhhbh 
mromlyr f r s c t ,  

hhhhhhbhh bbhbhh 
~ , B I B C ~ O O  OJDOO 
e lwx=1o  o,oooo 
wttiaoaafi aeaaae 
7 , ~ i e t - a o  o,oooo 

M Q ~  t: 
hhhbhbhbbhhhbbbb 
i n r d y r  f r s c t ,  

hhhhhhhhh bhhhbb 
O,000E+00 0, DO00 
0 1 oooc+oo 0 ,0000 
anatmum aatteoe 
o1oooc+oo 0,0000 

Milk 
hhhhhbhhbhhhhhbh 
mrdyr  f r b c t ,  

hhAhhhhhb hhhbhb 
o,oooc+oo 0,0000 
0,000~r40 0,0000 
a a a a m a a  e w a f i  
o,oooc+oo 0,0000 

A1 1 PsllmhysC 
hhbAhhbhhhbbhhhh 
m r d y r  frsct, 

hh6hhhhhA bhbhhb 
Gi121CmOJ 1,0000 
l,l70C~O7 0,0000' 
eaaeaaaa& b e m e  
6,124C-OI !,OD00 



R E s R A D ~  Vorslon 5,01 1' l l t n l t  0 1 5  yuar 05/29/60 09144 Paua 17 
Slmirury I T A l o  Cantrul Arad Fuluru UosIdurttInl Scutidrlo PI lut  TAIORCS,bAt 

bo,o/Sourca Hatlos Sumrod Ovur  A l l  IJathways 
Parent and Pragony Prlnolpat Rrdlotiuc~ Idu Contrlbut lona Indlcntod 

Slnglo Radlonucl Ida  Sol1  Guldul lnaa G( I I t )  In  pCI/u 
Uaslc Kadlat lon b o w  L lm l t  I5 mrmnlyr 

Sutiiwd DowdSourca Ratlus OSR( I  , t )  In (mrLm/yr)/(pCl/g) 
and Slnqlu R8dlOnUClIdU Sol1 Guldullnos G ( l , t )  In pC l /p  

a t  tmln tlmo o f  rnlnlmum ~ l n p l a  rad lonuc l ldu  o o l l  u u l t l a l l n u  
and ut  tmax tlma o f  naxltnum t o t a l  d o w  0,00OE+00 yaar!~ 
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TA4 0-003(a-o) and 10~007 

FUTURE RESIDENTIAL SCENARIO 

HEALTH RISK REPORT 



RESRAD, Vor,nIon 5,Ol T u  Llmlt  Ol!i yuftt' 05/21/90 0 9 1 4 4  ragu I 
I n t r l s k  1 TAlO Contra1 Aroa Future Roslduntlal Saunarto Fl 1 o t TALORES OAT 





RECJMO, Vuralon 5,Ul f "  L I m l t  0 , 5  yaar OS/ZS/M 09144 Pauo 3 
l n t r l o t  I MI0 Cuntrnl Arua Futurtt Uus ldunt la l  faunnrlo I f 1  1 U i  TAIORCS , O A f  

h u n t  o f  Intoko Puant! t l a s  r , ~ I H t ( ) , p , t )  for Ind lv ldua l  UsdIoriuoIldae ( i )  atrd I'altiwaya ( 1 1 )  
Aa pCl/yr  a t  t u  O,OOOE+OO yoartl 

Exooss Cancur Rirks CMS( I.,p,t) f o r  Ind lv ldua l  Aadlonuelldua (I) aiid Patlirayr ( p )  
and Frac t lun  uf total Ulak a t  t m  0,0OOC+00 yoarn 

Water Iridopondunt J1~lIiwayi (Inhdldt loti uxulodrro ,*adon) 

Excaas  Cancur Rlska CHRS(I ,lilt) for l t i d lv ldua l  Uadlonuclltlos ( I)  a i d  I ' a l l iway~  ( p )  
and FrictIori o f  Total  #Isk nt I. 0 , O O O C r ~ O O  yuars 

Wntor Oopondont Pnl luayo 

Wa tur 
Radlo- dbhhJhdhbdhhhJhd 
Hucl Ida r l a k  f r a c t ,  
Jbdhddh AhJhhbJhb hbhbhd 
And241 0,000&+00 0,0000 
Hp-237 0,00OE+00 0,0000 
Sr.90 0,00OE+OO 0,0000 
fh-221 0,00OE+00 0 6 0000 
U-233 0,000E+00 0,0000 
IIBOdOdb L)b8066606 L)Bt)OBl! 
Total 0,000€+00 0,0000 

I l l  ai1 t 
6bhhbdbSJbJhJhhl 

r l n k  f rac t ,  
d hJ  hhd 6J b d d d  h h h 
0,000~*00 0.0000 
0,00OE+00 0,0000 
0,00Ot+O0 0,0000 
0 4 000E+00 0 8 0000 
0,000E~00 0 i O O U O  
6ObbObUbb OdbMOO 
0,000E+00 OiOO00 

" Sun o f  wutor lntlepandunt ground, Inha la t lon ,  p la t i t ,  ri iodt ,  t i ~ l l k ,  toll 
and natar dupundunt watur, f lsh, p lan t ,  IrmaL, m l l k  pathwaya 

f u l l  
hhdbbh6hhhhhhhhh 

r l a k  fracl., 
hh&bhhhhh hhhhhh 
U,U78C=07 0,0000 
o,oo0c+~o0 OlOOO0 
I,OUIC-0!i 0,0014 
0,000E+00 0,0000 
0,00Ot+00 0,0000 
~ o ~ l t l o o o ~ i i  ooubon 
d,iuiE-a!i o,uoir\ 



RtBIUIDl VoraIon Ill01 I" Llrni l  0,U yuar OD/20/00 OD144 Papo 4 
I n t r \ s k  I tA10 C a w s !  Arm Futuru Ilualdonllal Ecahsrla FI 1 U I  T A l  ORCS 0 UAT 

Tolrl txoosa Caacer Hluk C~ltSl(l lpIt~*' '  f o r  I n l t I a l l y  Cxlutonl  Itadlonuclldrs ( I )  and Pallrubyo (1)) 
and Fraat lon of Toitrl Risk a t  t. 0~00Ot*00 yoars 

Wbtnr Indopondunl Ilalliunys (lti1ialaI:lon owcludos radon) 

Iladoti 
hhbhblbhhhhhhhhh 

rllrk rrrat, 
161 hh hh h h hhhh hh 
01000c+00 0,0000 
01000t+00 0,0000 
dII&IIBII&&(l bbdllbl) 
0,000c+00 O l O O O O  

t o t a l  txcaas Caticur Illak CHIISI(IIlr,t)*** for, InlLlrr1,ly Cxlstonl  Uadlunuclldas ( I )  and Pathways ( 1 ) )  
aird Fraction o f  Tots1 Hlik al: b 0,00Ot+00 y a m  

Watar bepaiidonl Palhnaya 

Wator 
Urdlo- h h h h b h h h h h h h h l h ~  
Iluallda , rink frsat, 
hhhhhhh hhhhhhhhh hbh&lh.  

S r O U O ,  O,OOOC+OO 0,0000 
e r n o w  t m o o w e  a a w a  
fo tn l  0,000c+00 0,0000 

h 2 4 1  U ~ O O O C + O O  010000 

F1 SI1 
d h h l h h h h h h h h l ~ h h  

hhhhhhhJh hhhhhh 
0 I OOOL+OO 0 I 0000 
o,ooot+oo 0,0000 
LlbbllbbOBb LIblldbfl 
0 I000E+00 0 IO000 

rlak f r a a t ,  

Uadon 
& h h h ~ & l b h h h h h h h h  

rlik f r a c t ,  
bhhhhhhhl hbhhhh 
oloooc+oo o,aooo 
0 I OOOE*OO 0 I ouoo 
a a f i o o o m  a n w i a  
o,oooc+0o 0,0000 

Plrnl: 
h h h h h h h b h b h b h b b h  

r l a k  f r a c t ,  
& I h h h h h h h  hhhhhh 
OiOOOK+OO OiOOOO 
0 i 00DE+O0 0 i 0000 
aaoo~aene OMUM 
o,oooc+oo 0,0000 

Maa I: 
hhhhhhhhhbhbhhbh 

rlsk fract, 
bhhhhhhhh hhhbhh 
0,000c+00 0,0000 
0 I oooc+oo 0 IO000 
m e w b e  ucmlr 
00 OOOK+OO 0,0000 

H l l k  
hbbhbhhbhhhhhhbh 

rlok f r b c t ,  
hbhhhhhhh hhhhhh 
o,oooc*oo 0,0000 
0,000~+00 0,0000 
eaieaerhe w b e o  
01000t+00 0,0000 

*bfiCliR81( t l p l t )  ltioludar contribution frail dacay dauulilar radlonuclidoa 



HCSMD, Verslon 5,111 1' l l m l  t O I 5  yoar 05/29/!lU 09114 PWJU 6 
I t i t r l ak  ! T A l 0  Cuatral  Arua Futuro Rugldunl la l  Suunarlo I ' l l i r i  lA IOACSIUAf  

I h w n t  o f  Inteko Puan t l t l u r  ( l l l i T ~ l , p l t )  f a r  tndlv ldual  Ratllottuol Idos ( I  1 atid Pnthnaya (11) 
ha ( C l l y r  a t  1. lI000t+00 yoara 

5w of  a l l  lngos t lon  pathways, I , u ,  watur Indopondant p lnn t ,  twnt, m l l k ,  o o l l  
and wator=dapondunt watorl f lshl p lan t ,  munt, mllk pattmayu 

Exauar Cancor Hlakr C l M (  I , p ,  t )  f o r  lnd lv ldua l  Radloriuol Idna ( 1 )  atid llattiwiiyb (1%) 
and Frect lot t  o f  Total  U l r k  n t  t u  1,000tt00 yaara 

Uatur In~lopandunt Pattiways ( I t i l ia let  loti uxoludai iiadon) 

Excuaa Caticor R l a l a  CtlMS( I t 1 f o r  Indlvldual Udlohuc l  l t l i i ' l  ( I  ) and I~nll iwdy0 ( 1 1 )  
dhd Frdc l lo t i  o r  Tutril Ultik n l  I ,000LlOO yitrit'u 

Hna t 
I\ d d b b h A bd h& h b  ha h 

rltk l'rni;l. 
dbbhhbddA bh&h&A 
01000E+00 0,0000 
0,000t400 0,0000 
0 , 0 0 0 t m  0,000u 
b,t)00C400 0,0000 
0 1 0 0 0 t ~ 0 0  0,0000 
aaoaooaaa aaaaaa 
a oourtoo o uoao 

H l l k  
b d b b h d b d & A b h k & h &  

v!bk I't4no1, 
lib b h A b  bJ d h S d d h S 
0, 000c+00 0 I 0000 
0 4 O O O C t O U  0 I 0000 
0,000C~00 0l0000 
o o o o c m  a , 0000 
01000r+00 0,01100 
t)i)at)aabat) a u a w  
01000EtO0 0,0000 

"Sun o f  watar Indapandant ground, lnhdlntlan, I ) lat l t ,  Inout, t n l l k l  a o l l  
and watui* dopondont watar, flstil plart t ,  m a t l  l n l l k  pathdays 



HCSMII, Vuraloti U , O l  I T' L l m l l  M O,G year oe/ro/oo 00144 I'apo u 
I n t r i a k  I f A 1 O  Cantrat Arua Futurn l lualdunt la l  Pcunarlo 1'1 1;i TA1 ORCS I OAT 

f u l a l  Cxcosa Cancar Alak CHHSI(I lp,t) ' f l '  f o r  I n l i l a l l y  Cx la lon l  Rad lo t iuc l ldo~ 
and Frac t lon  o f  Total Rlak a 1  tw l1000t+00 yoarn 

V a l o r  ltidepondant Pstliwaya ( Inha la t lon  oxcludoa rbdon) 

I )  and Pallrwiya (p) 

I around Uadon Plant 
:. 1 

- * ,_ .. ...... , Total  C x o a a ~  Caticur Hlak CHUSI(IIplt)b'* Tor I n l l l a l l y  Cxlntont Radlonuclldoa ( I )  and Pbthkayc (P )  - 
1 and Frsc t lon  o f  Total I l lak a 1  I* 1 , O O O C ~ D O  y a m  

Wstor Dopandoiit Pslhways 

I *  

I 

I 

Valor I? slr 
U ~ I U -  h b h h A b b h b b b b M b  b b ~ b h b h b b b b b h b b h  
lluatldo rlak f r a o t l  ti lok i'rdot, 
b h b h b b h  bbbbbbdlb bbhbbb hhhhdbbbh hbhdbb 

Gr4O 0,000~~00 @,00UO OIOOOC+OO OIOODO 
a a a w a  amtwmaea aafiaab a e n w m b  u a m a  

kn~t41 0iO00t+QO 0;OOoO Oi000k00 Oi0000 

t o t d l  OiOOOE+OOL O r 0 0 0 0  OiOO0C+OO OiODOO 



REsPAO, Vuralon 5,0l 1' l lml t  0 , 5  yuar 04/29/8G 09144 Papu 7 
l n t r l i k  I T A l O  Cuntral Aroa Futuro Rualdont ln l  Sconarlo FIIu! TAIORCS,bAt 

Mount  o f  lntaka O u a n t i t l u i  OI I IT ( I lp , t )  f o r  lnd lv ldua l  Hadlonucllduo ( I )  and Iiathwayn ((I) 
A i  pC l /y r  n t  1. J , O O O C + O O  yoara 

Cicoa!~ Cancur Rluka CHRS( I I p l  t )  Tor lnd lv ldub l  Radlonucl ldao (I) and I'athwayo (11) 
and Frac t lon  o f  Total  R l a k  a t  b 3,OOOEc00 y a m  

Vator Indoparidant Pdthwaya ( l nha la l l on  uxcluduo radon) 

Ground 
Rad I a- bbbd h&hh h& hbh hhh 
Hualldu r l n k  f r a c t ,  
hhbbbbb hSb&h&hbd hbhhhb 

Np-237 I,OOOf-IO 0,0000 
Sr.90 1,772E-03 O I O 0 ~ 2  
lh-229 8,599E-20 0,0000 

rtn*24l 1,122E.OU OiOOOO 

Us233 51440E-20 0,0000 
aaaaeaa naaaaaaaa aaaaba 
Total 1,774E.03 0,0053 

l nha l  a t I on 
&hhhAhhhbhh&hhbJ 

r l a k  f r s c t ,  
bhdbAdh&b A d h h b h  

3,20OE=12 0 , O ~ O O  
3,0u2~-00 o,oooi 

2,190E-00 0,0001 

8,dOrlE-18 0,0000 

4,85lE=00 0,0002 

4i707E*ZI 0,0000 

aaaabeaaa oaaaao 

Haat  
hhh&bhh&hhbhhh&b 

r l ak  f r a c t ,  
b h h h b b l l h  h h h h b b  

1,070t-13 0,0000 
0,225C=04 0 , 0 1 2 9  
31272C.24 OiOOOO 
l , I)OOE=20 0,0000 
aaaaaaaoa a m a a  
0,225C~011 0,0229 

1~a50r-09 o,oooo 

U l l k  
hAShbhd&hhhhhbh& 

r l a k  f r a c t ,  
hbh&&hbS& hhhhhb 
1,05UE=IO 0&0000 
O , Y & Y C - I O  o,oooo 
1,81ric-04 a,ooou 
2l5uuC-25 0,0000 
JIU3lK-2O 0,000U 
trtiaaaaaaa a a e m  
ib85Ic=04 u,oooa 

Sol 1 
hhhh&hhhbhb&b&bh 

r l o k  r r n c t ,  
hh&bh&hhh h h d b h h  
C,O4U~=O7 0,0000 
5,804C*13 010000 
J,B12C-05 0,0011 
4,37013*22 OiOOOO 
4,704C-IO 0,0000 
aaraatrara mamafia 
~ , o Y ~ c - o ~  0,0014 

Excuga Cancur Kloka CfIR!i(l,p, t )  f o r  I t i t l lv ldual  Hadlcnuclldas (I) and I+rl l imyu (11) 
and Frsc t l on  o f  Total  Rlok a t  1- 3,00OC+OO yuatv 

Wd Lor  beputidant Pat hnays 

h t o r  
Ratl lo- b d b h h & b & b h b d b ~ & h  
t l uc l ldu  r l o k  f r a c t ,  
bdhb&b& h b h d h h b d A  hbd&bb 
kn.24 1 0 , ooot+oo 0,0000 
Hp-237 0,00OE+OO 0,0000 
Sr-90 OloooE+OO 0,0000 
Th-ZXl O,OOOE+OO 0,9000 
U 4 J J  0 , OOOE+OO 0,0000 
aattec)ea aac)ac)wea a m a a  
l o t a l  0,00Ot+00 0,0000 

f I a h  
dAdAdhhbhbhb&ddh 

rlak f r a c t ,  
AAdddJhhb hbbJbb 
0 , 000E+00 u ,0000 
0,000E+00 0,0000 
0,000E+00 0,0000 
0,00OE+OO 0,0000 
0,000~+00 0 1OOJO 
aaatmoaa aotreaa 
0,00OE+00 0,0000 

I l lan1 
bbhhhbAhbhhbhhhd 

rlak rtwt, 
bbbh&hbbh bhhhhb 
0 I OOOE+OO 0 10000 
o,ooot+oo 0,0000 
0 l000E+00 a ,0000 
o,ooor+oo 0,0000 
0,000E+00 0 ,0000 
aaeaoaatra traabtta 
0,00OE+00 0,0000 

Hua!. 
h b b d J l h & & b h h h h h &  

r l s L  f t w t ,  
h d h d b d b d b  b d h b h l  
o,ooot+oo 0,0000 
0,000~+00 0,0000 
0,000~~00 0,0000 
0 6 ooor+oo 0,0000 
o,oooct(Io 0,0000 
t raammtr oatraaa 
0 4000E+00 0 10000 

'' Sum o f  watur Itidoputrdont Uroiind, I nha la t l on l  i i l an t I  rnaatl inllk, g u l l  
and wdtur dopondant watorl f l a h ,  p l d l l t l  lrluat, t n l l k  lratliwaya 

H I  Ik 
h h b d b J d d ~ h h h & h h h  

r l o k  Tract ,  
b b b d h h h h d  b b h h h h  
0,000C+00 0,0000 

0 I oooc+oo 0,0000 
0,000C+00 0,0000 
0 8 oooc+0a 0 IO000 
naaaatitrtta m d a a  
0 ,OObE+OO 0,0000 

o,oaoc+oo o,oooo 



I 

Total Cwcosn Caneur Risk CNHsj(l lp,t)*o* fo r  I n l t l s l l y  t x lo ton l  Radlonuclldoa ( I )  6nd Pslliwsyo ( p )  
and Fraatlon of f a t r l  H l a k  s t  t u  3,OOOCtOO yobra 

Vataid lndapondunt I'blhwayo ( lnhs la l lon cxcludoo rsdon) 

Hoe t 
hbbbhbhhhhhhhbbh 

r l s k  f ract ,  
d b b h b b b b b  d h h b b h  
118t0C-08 0,0000 
0,221it-04 0,0220 

0,226C-04 0,022R 
i m e m e a  e w e 6  

Hllk 
hh b b b h  hh bhbdhb b h 

r l s k  Tract, 
hhhbbbhhb hbbhhh 
I,OfUE-)O 0,0000 
l,OGlC*O4 0,0008 
i?uebouooe n e e m  
I v8G1 t-04 0, OOGG 

' . Totnl Cwnuss Cancor Hlsk Cl~RSl( l ,p1t )** '  Toti I n l t l a l l y  ExlBLonl: Radlonuclldas ( 1 )  and Pathayo (1 ) )  
and Fractloti o f  Total RIak s t  t~ J,OOOC+OO yosrD 

Yatnr Dopondant Patlrwsyo 

Uator 
Rdd I o m  hh hh h b b h h b hh hd b b 
Nuolldo r l a k  f rac t ,  
hhbhhbb bhbbbhbhh hbhhhb 
k44t o,oooc+oo o;oooo 
Sr-UO O,OOOt+OO 0,0000 

Flatr 
hhhhbhbhhbhhbbhb 

r l a b  f rac t ,  
hbhhhAhhh hhbhbh.  
0,0u0t.+00 0,0000 
OiOOOE+OO Oi0000 
bUbdbrlbUll' bdU6bb 
0100013+00 0,0000 

Radon 
hbhbbbhbhhbh Ahhh 

rlak f rac t ,  
h h b hJ h h b 1). hb h h Ah 
0,000E+00 0,0000 
0,oooctoo 0,0000 
bbbllbbdbd b(Jb6db 
0,00OC+00~ 0,0000 

P1 ant 
hhbhbhhhbbhhhhhh 

r l ak  f ract ,  
b b h b h b h b h  bbhhbh 
0,000t*00 0,0000 
O,000t+00 0 t 0000 

o,oooc+oo 0,0000 
o o m m o  aueebu 

'**CIIR!If (I l l ~ l L )  lncludoa oantr lbut lon from doosy daughtar radlonucl ldos 

Hoa 1 
hhhbbhbhhbbhhhhb 

r l s k  f rac t ,  
bhbbhbbhb hhhhhb 
o,oooc+oo 0,0000 
o,oooc+oo o,ooco 
6 n m n m  n m c o  
o,oooc+oo 0,0000 

H l l k  
h hbbh bb bb h b  hh hh b 

r l ok  Cract, 
h b h b h b h l h  Ahhbbb 
o,oool'+oo 0 ,0000  
o,oooc+oo 0,0000 
bdbbbBbb0 b(lb6eb 
o,000t*~00 0 0 0000 

A1 1 pnllwayo 
hhbhbhhhbhbbbhb 

r l a k  f rbcl  
hhbbhhbhh b b b b l  
G,trBIC-OU 0,OOC 
2,717C-02 0,809 

2,717C-02 1,006 
deeebebeb e m e  



RfSRAD1 Varalun 5,01 
l n t r l a k  i TAlO Cuntral Arab Futuru Rualdantla 

h u n t  o f  lntako quatit1 

1" L l m l t  0,s yuar o5/2r/Nl 08144 I'dyu 8 
Scunarlo F l l u i  TAIURE5,OAl 

Sum o f  a11 InquJt lan pdthdayrr 1,u1 wntar indapufidont plrnll lmatl m l l k ,  r o l l  
und wlitur*dapandant watur, f lah, p lant ,  m a t l  mllk pathways 

Excasa Cancur Hlska CfIHS(llpl 1) f o r  I t id lv ldua l  Hadlonuolldaa (I)  arid Irnllrwbye ( 1 1 )  
and Frnc t lun  o f  l o t d l  Ullrk a t  t u  l l O O O E ~ U l  y a m  

Watar lritlupondunt Putliwaya ~ l t i l i ~ l a l l o n  uxcludua t*udoti) 

Excuaa Cancur H lskr  CI IRS( l rp l t )  I'or lnd lv lduo l  Hadlotiucllllna ( I )  nnd I k ~ I h r o y t ~  (11) 
and Frac t lo t i  o f  l o t n l  Hlak a t  1. I,OOOL+Ol yeara 

Vator 
Wadla- hdJddbbdbdbAhbhd 
Hucllda r l a k  f r a c t ,  
63dhAdA h d h h d d b d h  hhAdbd 
h 2 d l  0,000E+00 0,0000 
Hp*237 O t O O O E + O O  0 i 0000 
5r-90 OI000E+00 0,0000 
fh-229 0,00OE+00 OiOOOO 
U.233 0i000E+00 0iOO00 
ooaoooa oooooomoa aaoona 
T o t a l  o1000E+00 0,0000 

Plnrrl 
t AJbSlldJd hbddddh 

r l b k  f r a c t ,  
h b d bd Ab Cb h h b b hh 
0,000f+00 0, 0000 
O I O f l 0 E + 0 0  0,0000 
0,000E+00 0,0000 
0,00Of+00 0,0000 
0 1000E+00 01 0000 
eooooaaao onoaaa 
a ,  ooar too  o , 0000 

Hurl1 
dhbddbbddhbhhdbb 

r lnk r rac t ,  
S b h d S h h d h  d h b h b d  
0 4000t+00 0 # 0000 
0,000E~00 0,0000 
0 I 000c4 L)o u 4 0000 
0,00Ot+00 0,0000 
a , OOOEIOO a , oaao 
o a a o a w t !  aaaaua 
0,000Ec00 0,0060 

* *  Sum o f  r l r t u r  lndapundunt Oround, lnhalat lanl  p l a n t ,  inuntl i n l l k l  1~011 
Jnd watur dopondant water, flah, p lant l  itwatl in l lk  pathwaya 
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Total CKCIMU Csnoor Hlak C l~ f lS l ( l , p l~ ] * * *  for lnltldlly Cxlatotr l  Rddlonuclldor ( \ )  and Psthwdyr (1,) 
atid I!raatlon o f  Total R l r k  a t  I* 11000C*41 yosr r  

Ufitar I tidepandatit Ilatlrwryr (1nlralat.loii oxcludar rbdon) 

Illant 
h b b b b b b b h l b b h h h b  

r l r k  frrrot, 
h b h h h b b h h  hhhhhl  
1,420c-00 0,0001 
2,0?8t*02 0,005Y 
t t u m e b e b  eeoette 
210?0c~02 OIOOJJ 

t o ta l ’  rwcuaa Canuar Hlak C H U 5 1 ( l l p 1 1 ) * b *  for l n l t l a l l y  Cx!rtotil Radloriuclidau ( I)  m d  I1alliwsyb (p) 
arid I r raat lon o f  Total R l b k  a 1  11 l,OOOL*Ol yoara 

V a l e  I’ Uapnndon t Pdl  Iiwaya 

1’1 all HSdOIl 
bbbhbhhhbbhbbbbh b b h b h b b b h b h h b h b b  

r l s k  f r ~ a t ,  r l a k  frnct, 
blbbhhbbh bhbhbh bbhbbhhbh hhhhbb 
Olooue+o0 olooou oiouoccoo 0,0000 
u,ouuc~~ou 0 l 0 0 0 0  o,oooc+oo 0,0000 
a w w a e t l  a n m a  m v i m e a  m e e n  
uIoDuc+oo OlOOOD u,u00t+0u 0,0000 

b L L C l i l l S I (  I ,p, t )  Itialudau aotitrlbutlon from decay dau(tlitar radlonuol ldaa 



AEERAD, ' l o r s lon  5,Ol T" L l m l t  0,5 yaar 05/29/nU 09144 I'ago I I  
l n t r l s k  I T A l O  Central Aroa Futuru Roalduntlal S c u n r r l o  F I l u t  TAIORE5,UAT 

h a u n t  o f  ln taku  f l u a t i t l t i o a  ~ t H l ( I I p l t )  f o r  I r l d lu idua l  Hadlotiucllduo (I) and I1nthwayn ( p )  
Att pCl/yr  a t  t u  3 , 0 0 0 E + O ~  yoars 

Excoas Cancor Rlaks C ) I R S ( l  , p r t )  Tor I n d l v l d u a l  Radlotiucl ldui i  (I 1 and Vathmya  ( p )  
and Fract ion  of Tota l  H l s k  a t  1. 31000r,+01 yuaru  

Vator Indopundotit I'athnaya ( Inhulat lnn owcludaa radafi) 

Cxcooo Cancur Nlokn Ctlrt5(l I l ) l t )  for I t i d l v l J u a I  R d l a t i u c l l d u i  ( I )  ntid I h t l i r a y e  (1,) 
and F ruc l l on  o f  T o t a l  Nlak n t  t. 3,000~~01 yenrii 

ut\ 1 u I' Du pundun I P a  1 hna yo 

1'1 a11 t 
h J h J Ad hd bJ bb b h& 6 

r lnk  f r a c l ,  
hddJbdbJ6 d b h d d h  
0, OOOE+OO 0, ooao 
01000~+00 0,0000 
o I o o u w o  o,oooo 
0 1 0 0 ~ t ~ 0 0  0 I ooau 
01000C+00 0,0000 
1411(1dIlddr) dlJl!ddL) 
0 l000t+00 0,0000 

Hull 1 
J h h BAA h A b h  4 6 6 I d J  

rib): Tract ,  
h d d  h h bd h b  h A& I! h b 
0 ,000t+00 0 ,oooo 
o,o0or+oo 0 ,0000 
0 ,000c+00 0,0000 
(I,OoOrrtlo O , ( f O O O  
0, oooctoa 0, 0000 
itmamatlama oaaaait 
0100Ot+00 010000 



Total  Cxcarlr Canoor l l e k  C W i l ( l , p , t ) * * *  f o r  l n l t l a l l y  Cxlstont Aadlonuolldos ( I )  snd Pathways ( p )  
and l!rbctlon o f  Total  Rlsk a t  tr 3,00OC+01 y o a r ~  

Uator lndapondanl Palliways ( lhha la t lon  nwcludaa radon) 

Radon 
hbhhhhhhhbLhlb&b 
. r l sk  f r s c t ,  
bhbhbhbAb hbbbhh 
0, oooe+oo 0 10000 
0,000C+00 0,0000 
bObBObBb0 bUll1111b 
0,000E+00 0,0000 

. -  . . t o t a l  Cxoaoa Cancar Hlsk C I M l ( l , p , t ) * "  fo r  l n l t l s l l y  Cxl r tan t  RAdlonuclldos ( I )  and Pathwaya ( p )  
And Frac l lon  o f  Total I l iak b t  tu  3,000C401 yoara 

Us tur Uapandonl: Pit hwa y a 

Uatur F! at1 l ladt~tl Plant Host H l l k  All pallways 
H i d l o v  h&h~hhbhhhhbhhhh b h h h h b h h h b h 6 ~ 6 h h  bbb&bhbhhhhh&lhh  h h h h h h l b h h h h b h h h  hhhhhhhhhhhhhhbh hhhhhhbhbhhhhhhb hhhhhhbhbb6hbbhb 
Hucllda r l u k  f raut l ,  r l u k  f rbc t ,  r i s k  frf icc, r i n k  
A h U h h b  dbbhdlhhh hbhhhb' hhbhhhhhb bhhhbd hbbhhhhhh b h b b h b  hhhhbbhhh 
hm.211 0,0001+00 0,0000 o,oooe+oo 0l0000 o,oooe+oo 0,0000 01000t~00 
$r=flU OIOdOC+OU 0,OUOO O,OOOC*OO 0,OOOO OlOOOC+OO 0,0000 OlOOOC+OO 
bdaabab a t i m a a u a ' u a a u  oabaatlaia w e a d  w f i a a b a i l  eiwm eaaoeoeoa 
total OrO00C40 Old000 O,oooe+oo O I O O O O  o,DDoc4o 0,ODOD olooDc*oD 

C'bCIIHBI(I  ,lilt) lncludao cnntrlbutlon from ducby dauplilsr radlonucl Ides 



RESRAO,  Vhralon 5,oI 1' l l m l t  0,s yoar 05/29/!M Or1144 I'auu 13 
I n t r i a k  I T A l O  Cuntral Area Futura Aosldtlrlt lal Sconurlo F l l a :  T A I O A C 5 , D A T  

Excass Cancar Rlska CtIRS(l I p ,  t ) - f o r  lnd lv ldua l  Hadloriucl Iduu (I) and Putliwaya (p )  
and Fract lot i  o f  Total  Rlsk a t  t m  11000K+02 yonru 

Vatur Indopondatit I~aItiuays (11ihdlal lut i  uxcludoa radori) 

Excoss Cancur R l rka  CtIHS( I I p I  I) fur Ir id lv idual  Radlotiua~ lclmo ( I  ) dnd t1nt1iwnya ( 1 1 )  
und Fruc t lon  o r  Total Hluk a t  t m  1,000r.tO2 y o a r a  

Uatar 
Racllo- bbSb&~ddh&bbJAJd 
llucl Ida r l a k  f r a c t ,  
Jbhbbbh bbdJdJJJh hbhbhd 
h 4 d  1 O0000E+OU 0,0000 
Hp.237 0, O P O E ~ ~ O O  0 I 0000 
Sr-90 0,00OE+00 0,0000 
Th-229 01 OOOC+OO 0 i OOOG 
U.233 0,00OC+00 0,0000 

Tota l  0,0OOE+00 010000 
oaaonon oooooooot) d m a o  

F I  rrh 
hb d bh bd h h h t\ b hd h b  

r l a k  f t w t ,  
d SA dB h b  hh h h d b h b  
0 1 000E+00 0,0000 
OlOOOE+OO 0,0000 
0,000E+OO 0 8 0000 
0 t OOOE+00 0 i 0000 
0 1000E+00 0 6 0000 
aoat)ootm a o m l i  
0, OOOE+OO o , aooo 

Plat i t  Hunt 
Ad b d 6 Q b  I d b h h d Ad h h h hh hJ I db h b A h h h b 

r l s k  f r a c l ,  vlok ttiixt, 
LJddbJdhd AhQbAb JJbhdbbhh b d b d b b  
0,000C+00 0.0000 0,000E+00 0,0009 
0,000E+00 0,0000 0,000E+00 0,0000 
0,000E+00 0,0000 0 , 0 0 0 ~ t 0 0  0,0000 
0,000E+OO 0,OIJOO UlOOOE+OO 0,0000 
0,000E+00 0,0000 0,000t+o0 0,0000 
tlomot)oamo moooaa naooooooa d w o a  
0 6 oooctoo 0 ,0000 0 I O O O C ~  00 0 0 0000 

$urn o f  wbtur indopandont ground, ln t i i i l a t lon l  pla f i t l  Inant, i t i l l k l  sol1 
and nater dopandent Wator, Tlsh, p l a n t ,  Itlaat, I n l l k  pathwnya 

M i l k  
h B l h b h  b h h b h d h J h J  

r l a k  f r w t ,  
h h d b d b h h h  dhbbbh 
0 6 oooc+ou 0 10000 
0, OOOCcOO 0,0000 
0 6 OOOt+OO 0 IO000 
0,000E+~00 0,0000 
0 1000E*00 0 6 0000 
t)8OlldBbOU tlO8OOtl 
0, OoOCcOO 0 ,0000 



HIGHA1lI Yuroloti U,Ol r' t l t n l t  0,LI yusr OG/?O/UU OD144 h U 0  14 
lntriak I t A l O  Cantral Arm Fuluru  Noaldant lal  !kaner\o f I l o ~  IAIORCSiDAT 

total l'wcota Canoar Illak C l l l l s l ( l , p , t ~ * b '  rot' Inltlrlly t x l o l a n l  llbdlonuclldos ( I )  bird Pathwayo (p) 
and h s a t l o n  of' totrl  llloh a 1  t b  1 1 0 0 0 C ~ 0 2  y a m  

Ustar lndnpotidaril Qblliwrya ( l n t i r l a t l o n  oKcludaD radon) 

Hast 
hhbhhhhhhhbbhhhh 

r l s k  f r a c t ,  
hhhbbbbhb AbbbAh 
1 , G D Z C = O D  0,0000 
0, lBGC-OLi  0 ,0220 

0,10tt=OG 0 ,0220  
e a t m o m  m e o o  

Total  Exaara Canoar Rlak Cl~ltflI(I,prt)DDb f o r  Inltlally L x l o l a n l  Radlonuclldos ( I )  and P8tlrwaya (p) 
and Fraceloti o f  Totrl H l D k  a l  I* 1,000Lr.02 y o a m  

Wattr Dopondont Palliwayo 

PI ant: 
& h h h h h h h h h h h h l b h  

r lDk f r a c t ,  
d h h b b h h h h  hhhhbh 
'0,000C+OO 0,0000 
o,000t+00 0,0000 
e i m e e e b s  o m e b  
o,oooc*oo 0,0000 

LL*Cl~(ISI (  l . l ~ ~ l  t) Itialudaa cotiLrlbiitlon frorn dacb) dbuglilor radlonucl ldon 

Host 
h h h b h h h h h h b h h h h h  

rlak f r b c t ,  
hbhhhhhAh h h S l h h  
0,000c+00 0,0000 
0,000f+00 0,0000 

o,ooot+oo 0,0000 
OlrbObldbl) ddbdbb 

H l l k  
hhhbhhbhbdhhhhhh 

r l o k  f r a c t ,  
hhhhhdhhh hhhhhh 
o,oooc*oo 0,0000 
o,oooc+oo 0,0000 
eeeeeeeefi eebeee 
O,OODf+OO 0,0000 



RESRAOl Vorr ion 5,01 T "  L l l n l t  9 0 , 5  yuar 04/29/80 O Y 1 4 J  Paga 15 
I r i t r l ak  I TAL0 Colttral Aroa Futuro Aoaldunt ln l  Scunnrlo P I 1  o I TA1 ORC5 i OAT 

Rad Io-  
Huol Ida 
bdhJhb& 
h.24 I 
Hp-237 
S r-90 
W 2 2 9  
U.233 
LMddddd 

h u n t  o f  lntako quantl t l e r  q l H T ( l  I p l t )  Tor lnd iv ldun l  Uadlotiucl 
Aa pCl /y r  at t u  3,0UOt+02 yaara 

IOU ( I  ) and Patlrwaya ( p )  

' Sum o f  e l l  l ngaat lon  pathways, lIul watur Irtdopandont plant l  matl milkl u o l l  
and wator-dupondent uatur,  flah, p ld t i t l  mustl mllk pattiwnya 

Excaga Canour Rlrkg CtIRS(l,p, t )  for Itidlvltlual ndlotiucl Idua ( I )  and PaltiHdys ( p )  
and Cract lon o f  Total Rlak a t  t u  3 1 0 0 0 ~ + 0 2  yiiars 

Vator Induputtdonl llalhrayr ( In l ta la t lo t i  uxcludua rndon) 

Plnnt 
bdhhhbbhbdbbdhhb 

v lak  f r ao t ,  
btibdbbhhh h h b b b h  
8 D l9E-07 0 0320 
1 ,wJ4c*os 0,000I 
2,087K*05 O , Y O Z I  
a ,3?2E= IO o,oouo 
0 ,U50C= 14 0,0000 
I)OI)OL1dObd Bt)Ot)Otl 
2,177E=05 0,7947 

Cxcu~a Cdticur Hlrks C H R S ( I I p l t )  Tor I t td lv ldual  Rad l~ r ruc l l d t !~  ( I )  and l ~ n l l ~ w o y a  (11) 

and Fract lot t  o f  Total I l iuk a t  t a  31000E4-0? ynrru 

h t u r  
Radltt- bbdbJIJdddbJJdbJ 
HuclIdu r l r k  f r d c t ,  
I\bdJhJS AbAbdJddB bJJdJJ 
k-241 o,OOOC+OO 0,0000 

Sr-90 0,00OE+OO 0,0000 
Th-229 O.OOOL+OO 040000 
U.233 O,OOOE+OO 0,0000 
c)fldOdlld OdbB(tflUJ0 fldd9Od 
T o t a l  0,00OE+00 0,0000 

~ p - 2 ~ 7  o.ouoE+oo o h  aooo 

Flrh 
h J ~ d b b b ~ d J d d b b d h  

rlrk f r a o t ,  
ads d J b A bd J hd d J b 
o,oooE+oo 0,0000 
0,000E+00 0,0000 
O,000E+00 0 6 0000 
0 1 0 0 0 t ~ ~ 0 0  0 l0000 
06000E+OO 0,0000 
aodoaooaa aac)aaa 
01000E+00 0,0000 

111 h n l  
d A b b b h J d b h bd b b h d 

r lrk f ruc t  , 
t\ S S h dd hJ b Ab bd d J 
0, oooe+oo 0 ,0000 
0,000E+00 0,0000 
0 0 000E+00 0 I ooou 
0 8 000E.(~UO 0 ,0000 
0,0OOE*O0 0,0000 

0 I O O O C ~ O ~  0 a 0000 
BL)Odd6Lll)tl Ilbdddb 

Hun 1 
d Ad h d hb h A A d h tI hi\ h 

I*\ bk  I l * n O l  I 
dbdblrbdJh JbhhJJ 
UIOUOLtUO 0,0000 
0,000~+00 0,0000 
olooat+oo o,oooo 
o,oooctoo 0,0000 
o,aoor+oa o,aooo 
aaaaaaaea onauao 
0,00OE+00 0 IO000 

'' Sum o f  wator Indupandant groundl I n h l a t l o n l  p latr t l  inuall tnllkl roll 
and watur dapondunt wa tu r I  f t a h l  p lar i t l  inoat, m i l k  patttwayi 

Mllk 
b b h b h h bd S h b h hd &d 

t ' lgk  f t ' i tC t i  
ilhSJbdbhJ d h h b h b  
0 0 000t4~00 u I uooo 
o,oooc+oo 0,oot)o 
0 , OOOt+OO 0 , Ob00 
0, o o o t d a o  o,oooo 
o oooc+oo o h  aooa 
uaadaaafia afianaa 
0 I oooctoo 0 ,0000 



IlCfilMD, Voralon thfll' T" Lltnl t  a 0,G yoar O G / 2 Q / o O  I 011144 Pigo 10 
l n t r l a k  I tAlO CariCral hraa Futuro Httaldsntldl Sconarlo F I l o i  IAIORt5,OAf 

to to1  &coru Crncar Hlak CH#51(l,p,t)b'b fur l n l t l a l l y  Crlatonl Ridlonucl ldor ( 1 )  end Pithwbya ( p )  
and Froatloti o f  f u l d l  Hlak t i  tII 3,000C42 yoaro 

Vator lndopandunt PithnayP ( In l raIat lon onoludos radon) 

Radon 
6h6hhh666h6hdl6h  

r l u k  Cract, 
6 6 6 6 6 6 6 h ~  bhhh6J 
OlOOOE+OO 0,0000 
o m o c t o o  o,nooo 
w e a t m a  aeoaatt 
O i O O O K ~ O O  OiOOOO 

t u t a l  ~ncaaa  Caticnr Hlak CtMl ( l , p , t )bb t  f o r  t n l t l d l l y  txlrtant Radlonuclldos ( 1 )  and Pithways ( p )  
and FrboL1on of b l r l  n \ a k  d i  L.B Sr0DOL~~02  y a m  



RESRAO, V e r r l o n  5 ,81  1- L lm l  t 0.5 yaar  05/2U/9o 09144 Papa 17 
l n t r l a k  I T A l O  Contra1 A r m  FUtUrU llualdiuitlnl Scut ior lo  VI 1 u I fh l  ORCS,  DAt 

h u n t  o f  I n t a k a  f luant l t laa  ~IHT(I,p,t) f o r  l n d l v l d u a l  I lad lo i ruc l ldua ( I )  and h l l l d a y b  (1)) 
An p C l / y r  a t  t u  11000C4~03 yunra 

Rad Io- 
Hucl I do 
&b&bb&& 
,41144 I 
Hp-237 
Sr.90 
Th.229 
U-233 
aaaoaaa 

SM of a l l  lngnrtlon pothwaya, I , u ,  k a t a r  lndopondonl p l a r i t ,  itwat, ml lk ,  aoll 
and watar-dopandont wetar ,  f'lsh, p l a n t ,  m a t ,  m l l k  prthwaya 

- 

Excars Cancur Alakg CtIRS(I ,pit) f o r  l n d l v l d u u l  Radlonucl ltluu ( I )  and Itatliwoyu (11) 
and F r a c t l o t i  o f  T o t a l  R l a k  a t  t* 1,000ct03 yenro 

Ua ta r  Indupondotit Patliwaya ( l n h d l a t l o n  u x c ~ u d o u  radon)  

H l l k  
d h b b h b ~ ~ b h b d h d b h  

rlek f r a c t ,  
hh&&bhhbb &&h&hh 
2,119C-1l 0,0000 
Ilou3c-13 0,0000 
0,120c-15 0,0000 
4,3OflC=I8 OiOOOO 
2i137L-11 OiOOOO 
aaaanaatia m a a a  
2,15113-11 0,0000 

Excaan Cancur I l l 3ku  CllR5(l  ,p,t) for Itrdlvltlual Radlonucl ldira ( I  1 and l)atliHny'J ( 1 ) )  
and F r a c l l o n  or  Told1 Rlak a t  1. 1,00Ot+U3 yunru 

Ua tu r  Oopandont Pallinnyo 

Uato r  
Radlo- dhbddAJbbb&bhJ&b 
Hucllda rlak f r a c t ,  
&dAbbbd b&bdJdbdh bd&&bb 
kn+i i 0, aooc+oo o,oooo 
Hp-237 0,00OE+UO O i O O O U  
Sr.90 U,OOOE+OU U,OOOU 
lh.229 0,OOOEtOO 0,0000 
U.233 0 1 OOOE+OO 0 4 0000 
ammacam baamama moaaaa 
t o  tal  O,OOOE+OO 0 0000 

F l a h  
Ad d bb d b hd b A b& db h 

r l a k  f r a c t ,  
dbdhhdbbb l b h d b h  
0,000E+00 0,0000 
0,000E~l00 0,0000 
0 I OOOE+OO 0,0000 
OI000E+00 0,0000 
0,000~+00 0 IO000 
a a a r ) a a m  maamma 
0,000E+00 0,0000 

P l a i i l  
Ad hi\ b d db &A &d A h  h J 

r l a k  frclct, 
dbddhdbbb b b b b d b  
o , o o o c ~ o o  0,0000 
Oh oooc*oo 0 6 0000 
0,000&+00 0 IO000 
0,000ct00 0,0000 
o,oooc+uo o,ooao 
aatiotlaaaa aoaaaa 
o,oooc+oo 0,0000 

Hua 1 
h h & b b b d b bd I\ I J h A 

r l s k  f r a c t ,  
Ad A & A  SI\ b d b bb h b h 
o,ooac+oo 0,0000 
0,000Et00 o,uooo 
o,oooc*oo 0,00110 
0,00OC+00 0 ,0000 
0,000E+00 0,0000 
auaaoaoaa a a a u a  
0,000tt00 0,0000 

'' S u  O F  watur  Indopotident ground, I t iha la t lon ,  plnt i t ,  r an t ,  i t ~ l l k ,  0 0 1 1  
and woto r  dupondont water, flrtil p l o t i t ,  m a t ,  s l l k  p a t h w 5  

HI Ik 
I\ SA Ad& b b I4 h 88 bb Ad 

r lak r r n c l ,  
J b S A h h h b S  hbhhhb 
0 4 oooctoo 0 ,0000 
0, OOOC,I.OO a I w o ( ~  
0 I oooctoo 0,0000 
O , O O O E + O O  t),ouoo 
a,  oooc+oo o I 0000 
bI!I!ltll)Ol)1) 01)OMOO 
0 I OOOEt00 0 8 0000 



V a l o r  Indopandent Pstliwaym ( I nha ls t l on  oxctudoa radon) 

I nlral a tl on Rbdon P1 ant 
h b h h h b h h b ~ b b b b h h  bbhhhhhbhbbbhbhb hb&bbbbhbhhbbb&b 

r l a k  f rac t ,  rlak Craot, r isk f r a c t ,  
bhbbbbhbh bbhbbb b b b b h b h b ~  bhbbhh bhbb&bbhh bbhhbb 
7,403CfiOf O i G 2 4 O  OiDOOC+OO OiOOOO 21012E-01 012082 
liOO@&~lO 0,0000 O i O O O K + 4 0  OiOOOO 1,21Ot*12 0,0000 
bbBbbbbdl! Obbbbb bbbbbbbbb Hbbbbb bllblllbbdb bllbtlbb 
? , 4 0 3 ~ - 0 ?  O,G24@ O,OOOC+OO 0,0000 2,042t-07 0,2002 

H I l k  
6h6h6h6h66b6666b  

r l n k  f rac t ,  
bbbbbbbbb hhhhbb 

O,l2OC-l6 0,0000 
b 06 bb bdbb bbb bb b 

2iltOC-ll 0,0000 

2,1tic-11 o,oooo 

tots1 txcoao Csncor Rick CHllSI(i,p,t)*** f o r  lnltlally Cxla lun l  Rndlonuclldos ( I )  and Pathway0 ( p )  
and Frdc t lon  o f  Total Rial: a t  t. 1,000C+05 yoaro 

Vator 
Radio** h h h & A b h ~ b b & b h b b h  
Huolldo rlak Craot. 
bbbbbbh hdbbhhbbb bbbbhb 
h4l1 o,oooe+oo 0,0000 
9r4lO OIOOOC+OU 010000 
bP0I)bbI) IllbbbbbbO bUbhCI) 
rota1 o,ooo~+oo O,OOOO 

111 Radon 
bbbbbhhhbhhhbhbh h h b h h ~ b b b b & b h b b S  

i,iak t r a c t ,  r isk r rbo l ,  
bhbhbhhbh bbbhbh bhbhhbbbb bbhbbb 
O,OOOL+OO o,oooo o,oooc+oo o,oooo 
OiO0OC+OO O i O O O O  O,ODOK+OO OiOOOO 
bbb8bbbb8 bbbdbt) bOOUilUbbb bdllbllll 
0,00OE+00 0,0000 OIOOOC+OO 0,OODO 

Plant HobL 

h b h h b h h b b b b b b b h h  hb&bhbhbhbbbhbhb 
r l o k  r r s c t ,  r i s k  f r r c t ,  

bbbbbbbbb bbbbbh hhhbhbbbb hbbbbh 
0,00Ot+00 0,0000 o.oooc+oo 0,0000 
o l o o o c ~ ~ o o  0,0000 o,oooc+oo 0,0000 
bdbbbbbll) bllbitbb OdlbbllbftH 0bt)bbb 
0,000tr~00 0,0800 o,oooc+oo 0,0000 

t *c'CIIIIBI(l ,$\ t) li~oludoa cot r t r ibu t lon  trun dncay dauptilar rhdiunucl idoa 

I .  

HIIk 
hbbbb&hhhhhhbbb& 

r i s k  f ract .  
bhhbhbhhb bhbbbb 
o.oooc+oo 0,0000 
3,000c100 0,0000 
o e e b e e m  e m e e  
0 I oooc+oo 0.0000 

pslhwryo 
hhbbbhbbbhbbhhbh 

rlok f r r c t ,  
6hb6h6bhb hhhbhh 
I ,413t-00 I ,ODD0 
I ,340C-12 0,0000 

I ,413C.00 1,0000 
boftbebeee e e m b  
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RESRAOI Varnlon 5,Ol T' L lm l t  * 0,5 Yaar 05/10/UO 10145 P a p  1 
Sunnary I TA-10 CAMPER SCEHARIO F11 U I  R C C m D E F i  PAT 

Dose Conversion Faotar (and Rolatad)  Paramotor Sunnary l 2 
SI to-Sped f l o  Paramoter S m r y  I I I I I I I I I 3 
Smnory o f  Pathuay Solact lona I I I I I I I 7 
Contamlnatod Zone and Total  00:u Sumnary I I I I I I 8 
t o t a l  UOYO Canpanants 

TIIM 9 OiOOOE+OO 1 1 i i  1 1 1  1 I i I 1 1  i 1 1 1  1 1 i 1 1 I 1 1 I I I I 1 i I 1 4  1 I D 
TIM 1,OOOf-03 L i i i i i  1 1 1  I 1 I I 6 I 1 1  I I 1 I 1 I I I I 1 1  I I I I I I I 1 10 
tlm llOOOE+OO I I I I I  1 1  I ,  I 1  6 1  I I I 1  I I I I I I 1  I I I I 1  I 1  I I 1  I I 11 
tlim I 10oOC+OI ,, I I I I  1 1 1  + I I2 
TIM 51000f+01 6 1 1  1 1 1 1 1 4 1  1 1  I 1 1 1  i i i  1 I 1 I 1 1  I 1 1 1  I 1 1 I I I 1 13 

I I OOOE+OZ I 1 1 I I I 1 I I I I 1 1 b I 1 1 I I I I I I 1 I 1 I I I 1 I I 1 1 I I 14 
S100Of+02 1 1  6 1 1  1 1  I 1 I I I I I I I I I 1 1  I 1 I I I I I I I 1 I 1 I I I I 

1,00OE+03 1 1 1  i i  1 I a I 1 1 i I 1 1 1 1 I I 4 I I 1 1 I I 1 I I I I I I I 1 I 

15 
10 TIIM 

Tlmo 5,0OOE+03 I I I I I I I I I7 
TIM = iloooE+a4 L l l l l  I 1 I 18 

Doadsouroo Ratlo3 Sumnod Ovor A1 1 Pathways I I I I 19 
Slnple Aadlonuctldu Sol1 Ouldullnus 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  IO 
Oasa Par Huol \do Sunnod Ovor All Pathtraya 20 
5011 Conccntratlon Par Hual Ida I l 1  I I I I I 1 1  I l I 20 

I I 
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Roll 
ROll 
R011 ' Longth p a r a l l a l  t o  aqu l fu r  f l o u  ( m )  
R011 
A011 
R o l l  tlmaa f o r  oa lou la t lons  ( y r )  
Roll T l m a a  f o r  ca lcu la t lono ( y r )  
R o l l  ' Tlmoa f o r  cnlaulat lor ia (yr) 
R o l l  t lmoa f o r  ca lcu la t lona ( y r )  
Roll ' Tlmca f o r  cd lou la t lona ( y r )  
R o l l  Tlmas f o r  oa lcu la t lona ( y r ]  
R o l l  ' flmas f o r  oa lcu la t lona ( y r )  
Roll ' Tlmao f o r  ca lcu la t lona (yr)  
Roll ' Tlmaa f o r  oa lcu la t lona ( y r )  

ROlZ ' l n l t l a l  p r l nc lpa l  radlonucl  Ida (pCI/g)t  Am.241 
Role l n l t l a l  p r l no lpa l  rad lonua l lda  (pCI /g ) I  Sr-90 
KO12 Conaantratlon I n  groundudtor (pCI/L) I h - 2 4 1  
R012 ConcentratIan i n  groundwatar ( p c l / L ) ~  Sr-90 

ROl3 Covor dopth (m) 
R013 Oanslty o f  oovar matar la l  (g/cm"3) 
R013 ' Covrlr depth aroalon rtcta (m/yr) 
R O N  O o n ~ l  t y  o f  contamlnatod zona (u/cin4*3) 
R013 ' Contamlnatod tono  oroalon r a t a  (m/yr) 
R013 Contamlnatad zonu tot41 po roa l t y  
R O l 3  * Contamlriatad zona a f f a c t l v a  po roa l t y  
A013 ' Contamlnatatl zona hydraut lc  oonduct lv l  t y  (m ly r )  
R013 ' Contamlnatad Lone b paramatar 
A013 ' Hrrmldlty I n  a l r  (g/um''J) 
R013 
ROl3 Pruclpl  t a t l o n  ( d y r )  
A013 I r r l g a t l o n  (mlyr)  
RO13 l r r l g a t l o n  modo 
A013 Runoff c o u f f l c l u n t  
A013 
A013 ' Acouracy for w a t o r / r o l l  computatlona 

A014 Oansl t y  o f  aoturated tono (g/ctn**3) 
A014 Saturatud tono t o t a l  po roa l t y  
R014 Saturatod zona u f f a c t l v o  poroal t y  
1I014 Saturated tone hydraul IC  conduot lv l  t y  (mlyr)  
A014 ' Saturatod zona hydrsul IC urad lan t  
ROl4 Saturatod zona b pa ramto r  
ROld Water tob lo  drop r a t n  ( d y r )  
R014 Vel1 plrmp ' lntdka dopth (m balow wator tab la )  
R01d ' Hodrllt Hondlaporslon (1lD) o r  Wara=Ualanoo (Hal 
R014 ' Woll pumplnp ra ta  (mCC3/yr) 

ROlS ' Hwnbar o f  unaaturetud zona s t r a t a  

Araa o f  contbmlndted zona (m"2) 
'fhlcknaaa o f  oontamlnatud zona (m) 

Odslo r a d l a t l o n  dote l l m l t  ( m r d y r )  
flma alnca p l a o m n t  o f  ma ta r la l  ( y r )  

I 

b 

Evapatrariop I r a t  I on couf f I c 1 en t 

Vatorshod m a  f o r  naarby struam o r  pond (m"2) 
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' 8 ,,* , ' 

stblbue!on, ooaf!Iolonta for dauplilor 311=228 

bbturstad:rona,! (cmC*Y/u)' 
Laaoh"rstn,(/yr) , 
Solub l l  I ty tcont tsnt  

N(1) 
DCliSUZ(1) 
TPUZ(1) 
KPUZ(1) 

' our( 1) 
' llcuz ( 1 1 

lt(2) 
O DCHSUZ(2) 

' C P U t ( 2 ) .  
' UUZ(2) 
O l iCUL(2)  

' c c H U C C (  I )  
@ DCHUCU( 1'1) 

OCHUCU( 1,2) 
' OCHUCS( 1 )  
' ALUICH( 1)  

1 

' TPUZ( 2) 

. 
1 

* 1 soLunt:( 1)  

' 
' DCHUCC( 3)  
' OClCUCU( 3,1) 
' DCHUCU( 3,2) 
' DCHUCSf 3) 
' k L U C l C (  3)  
' SOLURK( 3 )  
1 

, 
' DCMUCC( 2 )  
' DCHUCU( 2,)) 
' DCtiUCU( 2,2) 
' OCNUCS( 2) 

ALVrCl i (  2)  
' SOLUM( 2) 
1 

1 

' DCHUCC( 4 )  
' oclcucu( 4 ' 1 )  
' DCHUCU( 4 , 2 )  

DCNUCS( 4 )  
' ALCACH( 4) 
' SDlUDI:( 4 )  



RESIUDI Vuralon !ilOl t" Llnll t LI 0,s year 05/1U/g0 10td5 Pagu !i 
Smnary I TA-10 CAMPER SCEHARIO F l l u t  REC-DEFitIAT 

R01C ' Dla t r l bu t l an  ooor f l o lan ta  for daughter U-231 ' I 

A016 ' Contamlnatad tone (cmeh3/g) 712!lUE+00 t l000t+01 

Role ' Unraturatud zona 2 (cm"3/g) Y ~ Z ~ O E + O O  5100t)E+ai 
R016 Satbratad tone (ma W g )  oloooc+ao s,oaoe+ai 

R O l O  S o l u b l l l t y  oonrtant ' 0100UE+00 0t000t+00 

R o l l  ' Waar loadlng f o r  Inhalat !on (u/rn"J) u o o w a g  z I oaoc-od 
Roll Dllutlon l ang th  f o r  a l rbarnu  duet,  l nha la t l on  (m)'  31000C+00 31000Cr00 
R o l l  ' Ewpoaura du ra t l on  ~ l o o o ~ + , o ~  ~ , O O O E I O ~  
A017 ' !lhlaldlng fao to r r  lnhalat lon 4+000E*01 4,000t.Ol 

R017 Fraot lon o r  tlna apotit Indoors 0100ur+00 51000C*0I 
R017 Fraot lon o f  t lma apcnt outdooilr (on ol ta )  ~ , Y ~ ) o E - N  z,tuotoal 1 

RO16 ' Utiraturatod tone I (m"3/g) 71200E+00 51000E+OI 

A016 ' laach ra ta  ( / y r )  0i000E+00 0i000r+00 

b I I I 

A017 l nha la t lon  r a t a  ( m ' W y r ]  ' 71300E10J 8i4OOC+UJ 

R017 Shlaldlng fao tor ,  oxtarnal  gamta 71000E"l ) l  7it)00tM0l 

R017 ' Shapo faotor f l ag ,  ux tu rna l  gdtnna I i OOOEIOO ' 1 iOOOE+OU 
R o l l  ' Radll of  ahnpo fao tor  a r ray  (urud I f  FS 
Roll Outar annular rad lu r  (m), r l n g  1 1  Itot Urod tiUUOt+Ul 
R017 ' Outer annular radlus (m),  r l n u  2t  I not u a ~ t l  7,07ic+ai 
R017 Outer annular radlus (m),  r l n g  3 1  i iot  u r d  o10t)ur+00 
R017 ' Outar annular radlus (mil r lnu d t  not ulod 01011UC+00 
A019 ' Outur annular rad lu r  (a), r lnu 5 1  not uaod 01000c+00 I 

A017 Outer annular rad lu r  ( m ) ,  r l n u  01 i iot uaud olOOOt+Oa 
Roll ' outar  annular radlus ( m ) ,  r l n y  11 riot u ~ d  olouur+au 
R017 Outar Annular radlus (NI), t lng  81 not uaod olO!m+Ou 
A017 ' Outar annular radlus (m), r l n p  91 not  u a ~ d  o,ooot+ao 
A017 Outor annular rad lu r  ( m ) ,  r l n y  101 ' not usud OIDOO~+OO 
A017 ' Outar annular radlun ( m ) ,  rlnrj 111 not usud Ol000C+0o 
A017 ' Outor annular rndlus (m) ,  ~ l n g  12!  ' not uaod 01000t+00 

ROl7 ' Frac t lonr  o f  annular droar wl t k l n  AREA1 
ROll Rlng I not unad l1040t+00 
R017 Rlng 2 not uard 2,732t4 ' 
A017 Rlny 3 l l U t  uaod 01000r+1)0 
R017 Rlng 4 nnl  urod UlOOOC+UO ' 
A017 Rlng 5 not U U O ~  1 o,ooot+oo I 

A017 Rlng 7 ' not Usad I 01006t+00 I 

11017 ~ i n g  a not UUUJ 1 o,ooot+oa 
R017 Rlng 9 not urud (l,000c+00 
R017 Rlng 10 Hot urad ' 01000t+00 ' 
R017 Kliig I 1  Iiot Utad 0i000K+OU 
ROl7 Rlng 12 not uoud I 01000E+00 I 

Role Fru l t s ,  vagotablaa and ura l r i  oonuuniptlon (kg /y r )  dlOOOE+OO 11U00E+02 ' 
ROlE ' l n a f y  vegotabla oonsumptlon ( k g l y r )  ' 0,000E+00 lldOOE+O1 

- 1 ) i  I I 

b b I I 

I I 1 

R017 Rlny G flat U b U d  1]10@0r+01) 

I 1 1 1 

R0l6 ' Hllk conrumptlon ( l l y r )  not urad 91200t+Ul 
A016 ' Haat and p o u l t r y  aonsumptlon ( kg l y r )  01300C+OI 0IJO0~+U1 I 

R018 Other roafood connumptlan ( k u l y r )  not uaod 9,000~~01 
ROla ' Flsh consumptlon (kglyi,) not urad !i1r100C+00 

I.. 

L.. 

0.. 

Y.. .. 0 ... ... 
c.0 

0.. 

.".I 

0.- ... 
.I-. ... 
OL. 

0.1. 

e." ... 



1 1 

40OE+0J I ,100CdOI 
IiOOOC+Ob IiOOOC4OO 
not usod ' JIOOOC+OO 
21000C*01 2 I O O O E 4 ~ O I  I 

nut' urud I,OOOC+OO 

I 1000E*OO J 1000C*OO 

l l O l  UWd ?,000C*00 

JiOOOC+O(1 JiOOOC+OO 

1 i G O O C * O J ~  l,GOOC+OJ 
I I 

' t101, UUod ' J i600E.01 
' 3 p .  ' nDt'u,od 21100C+OtJ 

' not u6od (IIOOOC*OJ 

r l a l  , ' not uaud 5,000C.02 
not UObd 1,000t*01 I 

, :  ~ .' t ~ t  UBcd 3,000C.02 

I .  If , . .  
I-::. . . 

' 5161Otl+OJ I JirJGOt+Ol ' 
' tiot uaod ' lrl100CrQ2 ' 
' not urod J 1000CtOO 

not urod JlOOOE+OO ' 
1, 1,000C~00 ' 11oooc+oo 
' liOOOC+OO J iOOOC+OO ' 

not UUOd lii000t.01 ' 
'-1 ' * I  
' uloooC~oI '01 

n o l  uuod '.I 
1 '  1 ~ , ' .  , . *A, 
' 11000C~00 oleooccol 

not u r d  G,tOOC+OI 
t iOOOC+OJ t~OOOC+Ol 

.I not  U D U ~  llOOOtrOI! 

I 

I 

I 

UiOOOtl.01 G i O O O t * O J  
' I ,OOOtI.Od 1 1OOOC.04 
' JiGOOC.01 litODC.01 ' 

(1iOOOC4OO OiOOOChO1 
' J ~ O O O C ~ O O  J iOOOC+OO 

not urod llOOOC+OO 
' not uind llOOOC+OO ' 

1 iOOOC+OO ' 1 i000C+O0 ' 1 I 

no\ UUUd Zi000E~00  

not uaod 21000c.02 ' 

nut uuod 51000t.U1 * 

' not u r d  S1000C*02 

' Urad Oi8OOC.OJ 

tIOt'U@Od 7iOOOC.07 
I I O ~  uaud l l O O O C * J O  ' 

t101 uaod 21000C.01 
110t UUud B i O O O C * l l  

I I I 

0.. 

0.. 

C L W  

0 - w  

w.. 

0.. 

.*. 
Oi50OC+OO 

we* 

..L 

- .. ..* 
.WL 

w.9 

wow 

ww.  

.9. 

w w w  

ww.  

w.. ... 
.ww 

0". 

w.. 

** I  

0.. 

.*I 

w w w  ... 
0.w 

w.. 

0.. 

ww.  

.LW 

ww.  ..* 
.ww ... .*. ... ... 
LO. 

o w .  ... 
w.. 

.ow 

..I 

5011, 
I ou1 

IW 
FHW 
FLU 
FIRU 
FR8 

' FPLAHT 
FHMT 

I mlLK 

LFlb 
LFlO 
L U l t  

I LWlO 
151 
HLFD 
OH 
OH007 
FGWDU 
FGWIIII 
FGUlW 
FGUIH 

' CJ ZWTR 
c12cz 

I CSOlL 
CAlR 
DHC 
CVSll 
RCVSll 
AVCC4 
AVFGL 

I 

I 

I 

1 

' SYCk,T(l) 
' S T0R.T ( 2 1 
' STOR,T(S) 

STOR,T( d 1 
' StOR,T(!i) 

StOR,T(O] 
' SlOR,T( 7 )  
!i TDR,T( 8)  

' STOR-T (0 )  
l 

FLOOR 
OtHSFL 
TPCV 

' T P F L  
* r i f z o c v  
1 riizon 



RESRAUl Voralon 9,Ol 1" Li tn l t  0 1 5  yoar 05/10/00 10145 Pagu 1 
Sunnwry t TA-10 CAMPER SCEHARIO FI lo!  HEC*OEFl OA' f  

I 1 U w  Uaud Iry HESllAU ' llaramutat 
Honu ' Paratnutar ' Input ' U o f a u l l  ( I f  d l t ' f s ren t  from u a w  Input )  ' tltrina 
h h h & d ~ h h & h & & h h & h h & h b h h h h h & h & h & h A h h h ~ ~ h h h h h h h h h h h ~ h h h h h h ~ ~ ~ ~ ~ h h h h h h h h ~ h h h h h & h h h h h & h h h & h h h h h h h h h h & ~ h ~ h h b h h & h h A h ~ ~ h h ~ h ~ h ~ h ~ & h h h ~  
KO21 Ol f fua lon  coafflclttnt for radon uas (m/soc) i  ' 
R021 ' In novar mdtor la l  ' not Usad 2iO00C100 ....I ' OIFCV 
ROZl In  foundutlon matar la l  no t  Uaod ' 38UOOE.07 -.. ' DlFFL 
KO21 ' In  oontmlnatad  zono sol1 r t O t  Used ' 2i000E-00 ' ..- ' OlFC2 
R021 Radon v s r t l c a l  dlmanalon o f  mlxlng ( m )  not Uaod 2iOUOE+00 ... HMIX 
ROZl Avaraga annual wlnd apaod (mhoc) not Uaod ' ZiOOOEJ.00 ' I.. ' UItID 

KO21 ' b i g h t  o f  tha b u l l d l n g  (roan) (m) ' ttot uaod ' 2lb00E+00 ."I ' I4M 

. I I 

R021 ' Averagb bulldlng a l r  oxchanue r a t a  ( I / h r )  ' l l0 t  uasd ' 5100OE-01 I -0.) ' RUG 

ROZl ' Oulldlng l n t a r l o r  arod fac to r  ' tiot Uaod UiOOOE+OO ..- ' FA1 
W O Z l  ' Dulldlng depth belaw ground aurfacu (in) ' not  Unod ' m l i O O O E + O O  ' ..I ' OHFL 
R02l EMnatlng power o f  Rn-222 gas no t  UaUd 2150OE.01 ..I- EMHA( I )  
ROZl ' Emanating powar o f  Rn-220 gar not uaud I 1150OE~01 ..- EMHA(2) 
a a a a ~ ~ a ~ a ~ a ~ a ~ a a a a a a a a a a a a a a a a a ~ a ~ a a a ~ a a a a a a e u a a a a o a a ~ ~ ~ ~ a a a a a a a ~ a a a ~ ~ ~ ~ a ~ a a a a ~ a ~ a a a a ~ u ~ a u u ~ n ~ a a a u u ~ a ~ ~ u ~ ~ u a ~ a a ~ a ~ a ~ f i ~ a ~ a a a a ~  

Sumnary o f  Pathway 5uluct lono 

Pathway ' Uaor Soloctlon 
h h h b h h h & h h A ~ h b b h h h h d h h & ~ h ~ ~ ~ h h & h h h h b h h h h h h h h h h & h h h h  

1 1 -0 external  garnna a c t l v u  
2 -0 Inha la t lon  (w/a radon)' a c t l v o  
3 -- p lan t  lnpuat lon  a o t l v u  
4 -- m a t  lngast lon a c t l v u  
5 -- mllk Ingugtlan auppruoaad 
0 - 0  aquatlo footla uupprasaod 
7 -- drlnklng wator supprocsud 
8 9- S O \ \  I nyo¶ t \on  acllvu 
1 -6 radon ' suppraaaud 

aaaauuaaaaaaaaaanaaaaabaaaaaaauaa~auauaaaau~oaaauaa 

I 

1 

4 



tnl t la l ;  5011' Cononntrrtionsl pCl/p 
bhhbhhdbhbhhbbhhhhhhhbbhhhbhbhhhhh 

luna24 I 1 6OOt+OI 
5r=BO ' 01322C+OS 

Total, Doao TDilSC( t )  I mrdyr 

T a t a l + H t ~ t u r a  Sun H(t)"m Fraotlon o f  Uasia DODO Llmlt Roculvad a t  TIM [t) 
I lealo Radlrtlon Uoso Llmlt . ID mralyr 

. I  I 

I1000t+04 
0 1000E90 
0 1 oooc+oo 



RISRAU, Vuralon 5,fll T' L l m l t  I U 1 5  Yodr us/ lo/so 10114 I'agu U 
Slmrlwry t TA-IU.CAHPCR SCEHARIU FI 1 m I HIX-DEFI D A t  

t o t a l  Uoao Contr lbut lona ttlUSE(I , p i t )  f o r  Ind lv ldun l  Kadlonuclldaa (I) and I'atliwaya ( p )  
As mrrmlyr and Frac t ion  o f  T o t a l  Uoso At t I U,UUUE+UU yuarb 

Uatur lndapandont Pathunys ( I nhalat  Ion o ra l  udoa radoti) 

Hadon 
hhhhhdhhhbdhhhhh 

m r d y r  f r a a t l  
&hhbhhhhh hbhhhh 
uluuu&+uu UlUUUU 
U1UUUE+OU UIUURU 

uluuuE+uu UIUUUU 
aaaaaaoaa aabaaa 

Tota l  Ooau Cont r lbu t ions  TUOSE(i,p,t) f a r  tndlv ldual  #adlonuolIdub (I) and Pathway8 (1)) 
As mramlyr atid Frnc t lon  o f  Total Uoaa kt t I 0,UUUE+.0U yuaru 

Ua t u r bapandan t Pa thua ya 

Wntar 
Radlo- Ah hh hdhh&AAb hh h h 
Mualldo m r d y r  f r a c t ,  
Ahhhbhh hbhhhhhhb hhhbhh 
h.241  uluuuE+uu UIUUUU 
Sr-90 U UUOE+UU U UUUU 
aaaaetla aaaaaaaaa ammaat) 
Total u,uuuE+au uluuua 

'Sun o f  a l l  wntor Indapandont and dopatidant pathwayo, 

A l l  I 
h hh bd hi 
iiir wn/! 

Ahhhhhi 
11012E' 
I 1  1426. 
aanltaal 
1 i 1 4 2 t  



Oo/ lu /UU l0ilG PSDO 10 
PI 101 AtC*DCFi DA1 

"I I' rotsl Dose CDnlrlbUllOn8 TDOBC( I ,p, t )  Tor lndlvldusl  Rddlonutl ldaa ( I )  snd Paltiways (p) 
Au Inromlyr snd r r d o t l o n  o f  Totsl Ooto A t  t 0 110001:~03 yoaru 

Watar lndspandant Patliwayn ( I n l r r l s t l o n  oraludos radon) 
I 

H l l k  Sol I 
hhhhhhdhhbhhbhhh bhbhhhhhhhhhhbbb 
m M y r  f r o c t ,  mrdyr f r r c t ,  

hhhbhbhhh hhhhhb bbbhbhbbh hbhhbh 
0,000t+O0 0,0000 o,oooc+oo 0,0000 
0,0001390 0,0000 o,oooc+oo 0,0000 
oeeefifirfie nefiofie eeoeeaoab e b a w '  
0,00Or+OO 0,0000 O,OOOC+OD 0,CDOD 

Totsl  Doaa Cant r lbu l lonr  TDOSC(l,p,t)  f o r  Indluldual Aadlotiuclld,r.(O,md P~kliwsys (p) 
AB m r d y r  bnd Prsot lon o f  Tots! Oooa At t 

U s l a r  Dapandonl Pathway0 

l1000t=OJ y a w s  

Plsnl: 
bhhhbhbhhhShbhhh 
m r d y r  f r r c t ,  

dhhhhLllhh hhdhbh 
OiOODC+OO 0i0000 
o,oooc+oo 0,0000 
eaeeccdtla i w e ~ f i  
o,oooc+oo 0,0000 

Moat 
h h h h & h h h h h h h h b ~ h  

i n r d y r  f r s c t ,  
hhbhhhhhh hhbhhJ 
o,oooc+oo 0,0000 
0,000E+o0 0,0000 
~ o o ~ e e e e o  aeeooe 
O,OOOC+OO 0,0000 

H l l k  
~ h ~ h h h b h ~ b h h h b h h  
m r d y r  f r a c t ,  

hbhhhhhbh hhhhhh 
0 I000C40 0 ,0000 
0,000E+00 0,0000 
oeeimaat) aoa(~e11 
0,000E+00 0,0000 



RtSMO, Verslon 5,Ol f‘ t l m l t  0 , 5  yunr as/ 
Smlury  ! TA-10 CAHPER SCEHARIO 

Total 0osu C o n t r l b u t l m  TOOSf(I p , t )  Tor lnt l lv ldual  ~ a d ~ o n u c ~ ~ d o a  ( I )  attd I’ntliways ( p )  
A i  mrrm/yr and Frac t l t l i i  o f  Totrl Ooau At t I,Otl0C+00 yuars 

Uatar  Indepundant Ilathwnys ( In l i a ln t l o i i  uxcludue radon) 

Radon 
&b&bb&d&&&&&&&#b 
m r n d y r  Frau t 

&A&b&&bb& &&&bbh 
0,00OE+00 0,0000 
0 I 0OOE+U0 01 0000 
a a a r m a t l  aaaoaa 
0,000E+t)O 0,0000 

Total  Ooau Con t r l bu t l oh i  lDOSE(l , p ,  t )  fo r  lnd lv ldua l  UadlonualIJus ( I )  and l+iIOwdym (11) 

A, mrwnlyr and Frac t lon  o f  T o t a l  Ooiu A t  1 I6000K+00 yuaru 

Water Oaputtdunt Patliwayu 

‘Sun o f  n l l  wdtar Indnpurident rind daputidunt Irnthwaya, 

Muat 
& h & & & & d ~ & & & & h & & &  
i l l r id y t1 f raa I , 

&h&Ahbh&& Ad&&&& 
01000t‘+00 0 ,0000  
0100OE+00 0,0000 
anaonaaia aaaaaa 
0100oc4.00 0,0000 



Totrl tlaaa Coti t r lbut lona TOOSC(llp,t) f o r  Ind lv ldua l  Rrdlonuclldoo (I) and Rtliwaya (p)  
Au rntwi/yr and,lrrsctloti o f  Total OODU At i . llOOOC+O1 ynara 

Yatar lndapundanl Patliwsya (Itihslat~oti aKeludoi radon) 

' 
Tu lo l  OOBU Conlr lbut lona TDOtC(llpll) for lndlv ldual  Hadlonuclldua (I) and I'alliwnya 11,) . . .  

AB mrardyr atid Frac t ion  of  Total Oonu At 1 @ 1,000t+01 yucro 

Ya t ut* Oapotrdant Pa I l i w a  yo 
! 

I 

"111 Haat 
A h b h h h h h b h h b h b b A  b h h h h h h h h d h h h M  
mrmnlyr f r a o l ,  t n r d y r  Cracl, 

h h h h h h h h b  hhhhhh h h h h h h h h b  b b h h b h  
01000c+00 0,0000 o l o o o c ~ o o  0,0000 
o,oooctoo 0,0000 0,Oocrrr~oo 0,0000 
aaebeauea mebee eeabeoeoe boeeae 
0 1 ~ 0 0 ~ 4 0 ~  o,oooo 0,000c400 o,oooo 

H l l k  
hhbbhhbhhblbhbhh 
m r m t y r  I rac l ,  

A d h b h b h h h  hbbhhb 
0,00Ot+00 0,0000 
0 ,000c400 0,0000 
erieaebaa a ~ a e o  
0 I oooc+oo 0 IO000 



~ 

I 
RESRAOr Voralon 5,Ol 1' l l m l t  0,5  yoar 05/10/00 10145 I'PUO IS 
S m r y  I TA-10 CAMPER SCEHARIO'  F l l u t  RTC-DTF,DAf 

Total  Dam Contr lhut lons TOOSE(llp,t) f o r  lnd lv ldua l  Hadlonuclldau ( I)  and Pathtiaya ( p )  
Aa tnrmdyr and Fract lon at' Total Doao At t a !ilOOOE+O1 yaara 

Watar lndopundont t'athuays ( l nhe la t l on  ureludoa radon) 

around 
Rad IO- hh hh hhd hbb h hh hh h 
Hucllda m r n d y r  f r a o l ,  
hbhhhhh bhdhhhhhh dhbhhh 

Sr-90 OlOOOE+OO 010000 
aaaaaaa aeaaa6aaa aaaaaa 
Total 01000E+00 010000 

kn-241 OiOOOE+00 010000 

lnhalat Ion 
hbhhd&hhhhhhbhhh 

mrtmjyr f rao t ,  
Bhhhhhhhh hhhhhh 
01000E+00 010000 
01000E+00 010000 
aaaaaaaaa aaaaat~ 
o,aooE+oo o,oooo 

Radoii 
hhhhhhhdhhhbhdbh 
mrmnlyr f rao t ,  

hhAhhhhbh hdhhhh 
OiOOOE+OO ai0000 
0,000E+00 0,0000 
cnaaaaaaa oaaaaa 
0,000E+00 0,0000 

H l l k  
hbhhdbdhdhdhhhhh 
inrorn/yr f rao t ,  

hhhhdhhbh hhhhhh 
0,000t+00 0,0000 
0,000~+00 0,0000 
a a a w a a b  a i ~ t ~ t ~ u ~  
OlOOOE+OO 010000 

Total  Dona Contr lbut lans TOOSE{lrplt) f o r  ln t l l v ldua l  Uadlonuolldos ( 1 )  and Pathwaya ( p )  
As mrcmlyr and Frnot lon  o f  Total Uoaa At t &lOOOE+OI yaara 

Untur Dopondant Pathwaya 

Flsh 
hbhhhhhhhdhhhhhb 
mronilyr f r a c t ,  

hhhdhhbhd bdhhhh 
01000E+OO 0,0000 
0 ,000E+00 01 0000 

0 , 000f+00 0 10000 
eaaatiaaas a a a m  

Radon 
hhhhhdhhhhdhbhhb 
mrotdyr f raa t , 

bh hd bhhb h hb hhhh 
OiOOOE+UO Ut0000 
01000E+00 010000 
aaaaUatatl adLIaaa 
o,oo13c+oo 0 10000 

*Sum o f  a l l  w r to r  Inddpundant and dapondunt pallmays, 

Plant 
b b ~ h h b b b h b d h d h h h  
m r i d y r  f'raot, 

bhhhdbdbh hhbhhh 
0,000T+00 0,0000 
o ooor+oo o 0000 
t ~ a a a a a a a  a a a a u  
0,000E+00 010000 

so I 
h d h h h h h d h  

armnlyr 
hhhbhhbhd 
OiOOOE+OC 
o,000E+Oe 
Ol)l)t)LI(I#CLI 

01000E+OC 



ncsrm Varalart b,oi* , T u  l l m l t  D I D  yssr OE/lO/DO l O 1 4 t  Page 14 
BUmury''i T A 4 0  CAHPl!A~I ICCtIARIO ' F i l a1  R C C 4 C C i O A f  . * *  ! I  e .  

Total Doso Contrlbutlorts TOOBC(l ,p, t )  for  Indlv ldusl  Rbdlonucl ldas ( I )  And Pattmsya ( p )  
A a  mramlyr and Frbdt lon of' Totr l  Oosa A1 1 . 1,000CtO2 yaarr 

Uatar lndapandsnt P 8 l h ~ a y s  ( lnhalat lon awcludas radon) 

M i l k  
~ h h h h h h h h b h h h h h b  
mromlyr t r a c t ,  

hhhhbbAb1 bhhhhb 
o,oooc+oo 0,0000 
o,oooc+oo 0,0000 
ofiaaoei~aa aaaoae 
0 I OOOC+OO 0,0000 

Sol  1 
h&hbhbhbhhh&&hhb 
m r d y r  f ract  , 

hhhhh&hhl  hhbhhh 
o,oooc+oo 0,0000 
o,oooc+oo 0.0000 
o e e a m e e  eoeoea 
o,oooc+oo 0,0000 

,. 
,',;,a. . .. - Totat Oars Conlr ibut lons TUOSE(llp,t) for  lndlv ldual  Radlonuclldoa ( I )  end Pathwsyn (p).. . -. 

, 1  As mrmn/yr and I h u t l o n  o f  Total Ooso At t 1) 1,000C92 years 
' I '  

I 

h a t  
hhh&&&h&&&bbhh&h 
m r d y r  f rac t ,  

hbhhhhb&h bbhhhll 
o,oooc+oo o,oooo 

eaaaonoaa aaaoao 
OiOOOC+OO OiOD00 

OlOOOC+OO 0,0000 

H l l k  
& & h h h h h h h h h & & ~ 6 &  
mrwrlyr f rac t .  

hhhhhhhbh hhhhhh 
0 1000E+00 0,0000 
0 I @OOt+OO 0,oooo 
m a e a o o a  a b a m  
OI000EtOO 0, OOOO 

e 



Ua t u r  Iritlapundunt Pat tinaya ( lnhalat loti awcl udus radon) 

‘ M a l  Oaso Cont r lbu t lo i i t  TOOSC(l,p,tJ f o r  lnd lv ldua l  Radloiiuclldau ( !  J atid I’athwayu (11) 
An mrecn/yr and Frac t lon  o r  To ta l  Doiu At L y !i,000C+02 yoaru 

Uatur tlapundont OuLIiwayu 

‘ S c a  o f  a1 1 wd tor I ndapontlcnt and dupandori t (la tlinoys, 

Plant 
bbh&&d&bh&hb&b&h 
nirnn/yr r r a c t  , 

b h b h b b b h h  hhbhbh 
0 l000E+00 0 ,0000 
0 0 000t+00 0 IO000 
aaanaoiua a a a w  
o,000t+00 0 10000 

C 

bd 
t l  

b& 
I f  
23 
lltl 
b0 

,!’ 
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RESRAO, Vur i lon  5,Ol f "  L l m l t  0 ,s  yoar O ! j / l O / O O  10145 I'nyo 17 
Suniury I lA=lO CAMP€R SC€t IARI I l  Fl lot  RCC*DEF,DAT 

Total ~ o i u  Contr lbut lana TdbSE( I lp l t )  f a r  Ind lv ldua l  Radlonualldoo ( 1 )  attd Patliwayn (p) 
' A8 m r n d y r  and Frac t lon  o f  Total O o ~ n  At t !i,000t+O3 yoara 

Vator lndupondant Fatlmnyu ( Inha la t lo t i  uxclutloa radon) 

Radon 
&&&b&&&& h&&b&&b& 
m r d y r  f r a c t l  

&&&b&&&hA hh&b&h 
0,000f+00 0l0000 
01000r+00 0,0000 

OiOOOE+OO 0.0000 
o o a w w i  amamat) 

Total  ooau Cont r lbu t lonr  TOOS€(I , p ,  t l  Tor lnd lv ldua l  Radlonuul ldua ( I)  sttd Patliwayn ( 1 1 )  
A3 mrunlyr  and Frdc t lon  o f  Tutal bono A t  t 5,0OOC*U3 yaai'u 

V a t o r  bu()ondont Pathways 

'Stmi o f  d l 1  watur Indapohdunt and dopondunt i ~ t h w a y a ,  



Tot81 Uoso ConLrlbuLIotiu fDOSE(IIp,t) f o r  lnd lv ldua l  Radlonucl!doo ( I )  and Palliuays ( p )  
AB mrom/yr and Frac t loa  o f  Total DPPO A t  1 1,00Ot+04 y a a r ~  

, 
Ua to r  Indapatidonl I ’rt lasyu ( InhalaLlon axcludau radon) 

Ridon 
hbhbhhhhbhhhhhhh 
mromlyr f rac t ,  

hhhhhbhhh hhhhhh 
0,000c+00 0,0000 
0, oooccoo 6,0000 
a a a d a m h  a m c b  
0, 000c*00 0,0000 

Plsnt 
Ahhhb&hhhhBhhhhh 
t n r d y r  C rac t  I 

hbhbhhhhh hhhhhh 
0 I oooc+oo 0 I 0000 
01000c*00 OlOOOO 

o,oooc*oo 0~0000 
aebeabaatt aimae 

Her t H l l k  
hbhhhhhhhhdhhhhh bhhhbhhhbhhhhhhh 
mrwnlyr f r r c t ,  mromlyr f r t c t ,  

h hh 6 0  bhhh h hh hh h h hl hh bhhh hhh hb h 
O,000t+OD 0,ODOD 0,000c40 0,0000 
o,oooc+oo 0,0000 o,oooc+oo 0,0000 
aaeeaeaib eaabab aeeaettebo eaeaea 
o,ooot+oo o,oooo o,ooot+oo o,oooo 

t o t a l  OOMO Contr lbut lona TDOGK( I ,p,t) fo r  lndlv l t lual  Hadlonucl ldoa (I) and Pil lmays (p) 
ha inrumlyr and Frac l \o i t  o f  Tola\ Doao At t llOOOC*O1 yarra 

Walnr Dopandanl Palliwaya 

Sol 1 
hhhhhhhlhhhb&hbl  
m r d y r  f r r c t ,  

b h h b h b h h h  bbhhhh 
o,ooDC+Po OlOOOD 
o,oooc+oo 0,0000 
1hettee4e4 eeeaea 
0 I oooc+oo 0,0000 

LHum a i  a \  I wator Itidupandant and dupotrdont pnlhwaya, 



Uosn/Souraa l l a t luu  Sutinad Ovur A1 I Pattwayn 
Parent and Prognny Pr lnc l i ia l  Iladlonucl Ida Contr lbut lona I t rd lcatad 

S iny la  Radlonuclldu S o l \  Ouidolltiua O ( l l t )  I n  pCl/g 
Uanlc R4dl8t lOn bono L l m l l  1 15 tHr@in/yr 

slnitnod uoaa/Sourco f iat los o%( I I t )  In (mrorti/yt*)/(pC!/g) 
and S l n p l o  Rotllonucl Ido Sol1 Guldul lnon G ( l  I t )  In pC l /u  

a t  tmln tlmu o f  nilnlmw a l n g l o  rdd lonuc l ldu  ooll yuldal l t io 
and a t  tmnx tlma u f  nwxlmum total doru O,000E+00 yoara 



lndlvldubl Nuu! Ida DOUD Suntnod Ovar All Paltrwayr 
Parant Hual Idu and Uranclr Fractlon lndlcatod 



T A 4  0.003(a-o) and 10-007 

FUTURE RECREATIONAL SCENARIO 

HEALTH RISK REPORT 

I 



RESRAOI Veralon ! i l O 1  T" tlmlt 0 , 5  yaar 08/10/9G IOtlG Payu I 
l n t r l s k  1 TA-IO CAMPER SCEHARIU F l l e l  REC=UCF,UAT 

Cancer Rlak'SlapR Factors I I I I I I I I I 2 
h u n t  o f  ln taks  Q u a n t l t l a a  and Excsfla Canccr Risks 

T i M w  Oi000E+00 1 1  1 i i  1 1 1 1 1 1 1  I ~ I I I ~  1 1  1 i I I i I i I 1 I I I i i  1 i 

T i m a  IiOOOE-03 1 4 1 1  i t  i i i i  1 4 1  I I I I 1 4  1 1  I I I I I I I I I I I 1 1 1  I 

TIM. liOOOE+OO I i 1 1 1  i i 4  4 i i i  I I I I I I I i I I 1 I i i i  I I I I I 1 I I i 

TIHW 1i000E+OL 1 i i  1 * I t  i 6 1 1  t o  1 1 1  I 1 i I I I I i I i i  4 1  1 I i i i i  

flHW 5i000E+Ul t o 1  I 1 1  I I I I I I I I t I 4 I 1 I i I I I I I I I I I I I I I I 

Y 
5 
7 
9 

1 1  
TIM* IIOOOE+OZ t i 4 1 1  I 1 I I I I I I I I I I I I I I I I I I I 4 I I I I I I I I I IY 
TIM* 5,00OE+OZ i i  t i  i i i  i i  i i i I i I I  i 1 4  i i I I i I I i I I I I I 1 1 I 1 

TIM. LiOOOE+43 l i b ,  I 1 1  i t i i i I I I I t I I I I I I I I i I I i I I I I I I 

TlW.  5,00OE+03 1 1  1 i i  I i i  1 i i i i  i I I I I I i 1 1  I I I I i I I I I I I i I 1 

flm. lloooE+ol 

15 
17 
I9 
2 1  4 1  I 1  I 1  I I 1  1 1 . 1 1  I > 1 1  I 1  I I I I I I 1  I I I I 1  I 1  I I 





RESMD, Varalon 5 ,GI  T "  l l tn l t  0,s Yoar O S / l G / 9 0  10145 Ilayu 3 
l n t r l a k  t TA-10 CAHPER SCEtIARIO FI l111 UKC~t lCF i t lA t  

h u n t  o f  lntako Puant l t loa  ~ l H T ( l I p l t )  for lndlvldua! Radlonuolldaa ( I )  attd I1altiwaya ( p )  
An pCl /y r  a t  t. 0,000rtUO yaara 

Excuas Canoar Rlaka CrlN5( I I p l t )  f o r  1ndlVldUal kndlanucl ldun ( I )  dnd Ilathwdyu ( 1 1 )  
and Frac t lon  o f  Total  Hlsk a t  t d  0,00OE+00 yoare 

Vator lndopontlunt Pntliwayn ( l nha la t l un  axoludoa rndon) 

around 
Radlo. bhbhhbhbhbhhhhAb 
t luolldu r l a k  f r a c t ,  
&h&&&&h hhb&hd&&& hh&&hb 
k - 2 4 1  OI000E+00 f l l O O O O  
tip-237 0 i 000E+00 0 i 0000 
Sr.90 OI000E+00 0,0000 
Th.229 0 000E+00 0,0000 
u-233 0 1000E+OO 0 ,0000 

Tot41 04000E+00 0,0001) 

4 ,  

e a a w a  aoaiwaaa aaaaaa 

l n h d l  a t  I on 
hhbhhbhhhdhhhhhh 

r l a k  fracl', 
&&&dbd&&b h&&hhh 
0,000E+00 0 ,0000 

0, UOOE+00 0 I0000 
0,000E+00 0 i0000 
Oi000E+00 0,0000 

O,OOOE+OO a,oaoo 

odaaaaaaa aaaaoa 
0. OOOE+OO a ,  oooa 

Excoaa Cnncor Rinks C f l R S ( l  ,pit) f o r  I t id lv ldual  Hadlotiucllrlur ( I )  atid fhlliwaya (11) 
and Frac l lon  o r  Totril Rlak a l  I= 0,000Ct00 yanrn 

Wular llupandenl Palttwilys 

U d t a r  
Radio* hbbdhddhd&h&&Add 
Huclldu r l u k  r rac t ,  
h&hb&6& bbdhhh&hb ddbbhd 
Pn1=241 OI000C+00 0,0000 
Hp.237 OI000E+00 0,0000 
Sr-!IO 0,000E+00 0,OOUO 
1 1 ~ 2 2 9  0,000E+OO 0,0000 
u-233 0,000E+00 0,0000 
aaaealta a a u a ~ a a a a  onaaaa 
Tutal  0,000E+00 0,0000 

F l n h  
hd~dbAhdJbhh~hhh 

r i n k  f r a c t ,  
bdb&bbhJh d&&hh& 
0,000E+00 0,0000 
0,000E+00 0,0000 

0,000E+00 0,0000 
0o000E+00 0,0000 
aaaatmao aaaaaa 
0,000E+00 0,0000 

o uoor+oo o ,0000 

Hua t 
h hh b h & A  b d bd d h hh & 

~ v l a k  f rc lc l ,  
bh&bJ&bhh d h h h h b  
0 I O O O E t O O  0 I 0 0 0 0  
a o o o ~ + o o  a ,  0000 
u,oour+oa a,oooo 
0, oooc+ao o ,oaoo 
0,000E+00 0,0000 
aadaaor)aa aautafi 
0,00OE+00 0i0000 

*' Sum o f  wbtar Indupundunt groundl In l ra lat la i i l  ( i l an t ,  munt, m l lk ,  Dol l  
and watar doparidant watur, f l a h ,  p l a n t l  maat, milk pathways 

A1 1 Pathwnyn" 
O h b b b h b b h h b h b b h h  

t 4 a k  f r a c t ,  
bh&h&&hhh dh&hb& 
3 , 4 o u = o o  a,oouo 
0 I000E+00 0, 0000 
UI301E-01 1 ,0000 
a , ooo t+aa a, o m  
0,000ct00 0,0000 
tmaaaaaa  m a a a  
t1,301c*04 1,0000 



Tots). Ckcaub Cbncar Hlak CtlRSl( l ,p,t)*** for l n l l l a l l y  Cwlalont Rsdlonuclldos ( I )  snd PaIllwayo ( p )  
and Fraotlair or Total R l 8 k  at t. O,OOOC+oo yoara 

Va t o r  1 ndoponrlont Fa tliwaya ( I nlrtl a t  I on owoludaa radon } 

around 
Rbdlo-1 h h ~ h h h h h h h b h h h b h  
Huollda, i)lrk , f rdo t ,  
l l h h h b d  ~ h h h l h l h b  l b h b b b  
h-211 ' o,oooC+ou 0,0000 
Br=BO OIOOOt+OO 0,0000 
c m a a a  aaaaaabaa n a m a  
Total o,oooc+oo 0,0000 

HbdOn 
h h h h b ~ b h l h b b h h b h  

bbhbhbhbh hhbhhb 
oloooc+oo 0,0000 
0 I oooc+oo 0 IO000 
fiafiellafiba amfie  
OlOOOC+OO 0,6000 

rl rk'  f r b c t  
hhbhbhbhbbhbbbhb 

rlmk f r r c t ,  
hbhhhhhhh bhbhbh 
2,?20C=ll 0,0000 
O,JtOt4t 0, I1 10 
eeebeaeee efiaeae 
Bi328C=O5 Oil I10 

H l l k  Sol I 

r l a k  frsct, r l s k  C, 
bhAhDbhbh h b h h h b  bbh6bhbhb ha 
o,oooc+oo 0,0000 o,oooc+oo 0 
0 I000t+00 0 10000 0 ,000c+00 0 
aobmodia b w w  o m e e E e e  01 

O,OOOt*OO 0,0000 0,000c90 0 

hbhbbhhdbhhhhbbb hbbb&h&bbbb~ 

Total Cwuaaa Cancar lllrk CHRSI(IIp,l)*LL Cor I n l t l a l l y  Cxis lont  Hsdlonuclldos (I) and Pathwaya (p )  
alld Frsotlon o f  lots1 Rlak n t  t i  O,OOOC+OO yar rs  

Vator Dopondant- Battiways 

H l l k  
b h b h h b h h b h b b h b h h  

r l o k  f r a c t ,  
bhhhhhhhh bbbbbh 
0,000C~~00 0,0000 
0,000E+00 0,0000 
aiwatt4bb 
o,oooc+oo 0,0000 



T A 4  0~003(aa) a h d  10~007 

FUTURE RECREATIONAL SCENARIO 

SURFACE COMPONENT 

RESRAD SUMMARY REPORT 



RTSMD, Voraiorl 5 ,01  T' L l n l l t  a 0 1 5  yuar 05/1U/Dd 
S w r y  I TA-10 CMPER SCEHAkIO - SUYF-SR - F H E S Q U I  

Oore Convarslon Faotor (and Rolatsd) Pardmutor S m M r y  I 

SI twSpaa l  Yle Paramotor Slannry , 
Sunnary o f  Pathay Solsot lona 
Contamlnatod Zona and Total Ooaa Swnarj 
Total Ooae Cmponunta , 

e 

+ 

l 

T'im 8 01000E+o0 I 6 1 1  1 1  I I I I 1 1  I I I 6 I I I &  I I I I I I I I I I I i t  I I I 

TIM 110OOE*03 1 I 6 I I 6 8 6 I 6 I I I I I I I I I I I 6 I I 6 t 6 I I I *  I 

l l m o  llOOOEt00 
TIHm " 11006E+OI 

Tlm 8 I'OOOEtO2 

TIM 1100OE+U3 
TIM U BiOOOC+O3 
TIM IIOOOE+04 

1 1  1 1  I I I 1  I I I I I I ,  I I I I 1  I I I I I I I I I 1  I I 1  1 I I 

4 1 I 1  1 1  I 6  I 1  I I I I I I I I I I I I I I I 1  I 1  ' I  I 1 1  f I I 

8 51'000E+ol I I I I I I  I I i t  I I I 4 1 ,  I 6 I I I I I I I I I I I I I I 4 I I I 

I I 1  I I I I '  I I I 1  I I I I I 6  I I I I 1  I 1  I I I I 1  I f  I 1  4 I 

TIM u 5 ,110o~ta2  I I I l l  I l I I l l I I I 

1 I 1 i 1 I I 6 1 1  1 I I 6 I I t I I 6 6 1  I I I I I I 6 1 1  I I I I I 

I I I i f  1 1  I I I I I 1 1  I I I I 6 I I I  I I I I I I I I I I I I  I I 

1 1  I & I  I I I 4 1 I I I I I I I 1 I I I I I I I I I I I I I I I I < I 

Oanu/Souroa Hatlaa Suninad Over A l l  Pathways I I I l I I 

Slngla Radlanual Ida Sol1 Oulddl lnoa I l  l l  I 1 I l l  l l  I 

 DO^ Pur Hual Ide Sumnnd War AI 1 P a t h a y 9  I I I + I I 

2 
3 
U 
t 

D 
9 

10 
1 1  
12 
.13 
14 I 

19 
lo  
17 
111 
1B 
18 

Sa11 Carcaantratlon Par Huallda I I I I I I I I I I I 19 



I .  



RESRAUl Varr lon 5,Ol T' L lm l t  n 0 1 5  yoar o!~/lO/Yo 10147 I'aw J 
Slmury  t TA-10 CAMPER SCtHAUIO SURF-SR FI(ESUUr2 F I  IuI I{CC*UEFiUAt 

I Uaur 
Manu Pnrawta r  triput " otlrdul I 

Roll thlaknaalr a? contamlnatad ton0 ( m )  3 IU0UE~01  2 1 d0OEIUO 
Roll Length p a r a l l o l  t o  aqu l fu r  f l a y  (m) not uaod 1,ooO~roz 
KO11 ' tlaate r i i d la t l on  dose llrnlt ( tn redyr )  ' 115uur+o1 3,00OC+Ul 
Roll 'ftma alncn p t a o m n t  o f  matar la l  ( y r l  o1oooc+oo 0,000c+00 

h & d & h b ~ b & b d b & b A b h b & h h h h & h & & & h ~ h & h h h h & h & h h b h h & I & I h h & h h ~ h & ~ h h & h & h h h h & h ~ & h ~ h & ~ h h & h h  
Roll Area o f  contamlnatad zona (m"2) l~OOOE*Od IiOOOEJOd 

Roll Tlmea f o r  calaulatlonr ( y r )  
Roll tlmaa f o r  ca lou la t lons  ( y r )  
Roll Ylmr f o r  aa lou la t lona ( y r )  
Roll Tlmaa f o r  ca lau la t l on r  ( y r )  
K O 1 1  ' Tlnna l o r  o a l o u l n t l o n ~  ( y r )  
Roll Tlma f o r  ca lcu ta t lona ( y r )  
Roll Tlmer for ca lou la t lons  ( y r )  
Roll Tlmaa f o r  oa lcu la t lona ( y r l  
ROll tlmas f o r  ca lou la t l ons  ( y r )  

R012 In1 t l a l  p r l n c l p a l  radlonucl Ida (pCt/u) I Sr-UO 
R O l Z  Conoentrntlon I n  grounlhrntur (pCI/L)t  CJr.90 

R013 Cover dupth (m) 
ROlJ ' Oonalty o f  oovor m t r r r l a l  (a/cm"3) 
R013 Covur depth u ro r lon  r a t a  (mly r )  
A013 Oonslty o f  contamlnatod zona {g /c inb9)  
NO13 Contamlnatatl zona uroalon r a t a  (tnlyr) 
R O l 3  * Contsmlnatatl zono t o t n l  po roa l t y  
ROlJ ' Contarnlnatod zona o l f u c t t v a  poroal t y  
KO13 
RU13 Contarnlnatod zona b param4tor 
KO13 ' Hunld l ty  In a l r  (g/cm"31 
ROlJ 
R013 ' Proc lp ! ta t lon  (mly r )  
ROl3 l r r l g a t l o n  (m/yr) 
RO13 l r r l g a t l o n  iilodo 

R013 Runoff c o a f f l c l u n t  
ROl3 ' Vaterahad era8 f o r  nuarby r t roain o r  poiid (mAA2) 
R013 Aaauracy f o r  wa to r /ao \ l  camputatlonn 

P.014 ' Oonalty o f  na tura tud  zonu (g/cinA'3) 
A014 Saturatud zona t u t a l  po raa l t y  
R014 Saturated zotio e f f o c t l v o  porotl l t y  
R014 SaturatrJd zona hydraul IC condurrttvl t y  (mlyr)  
KO14 ' Saturatod zonu hydraul IC gradlant 
R014 ' Saturatud zona b pa ramtu r  
RO14 Uator tab lo  drop ra ta  (m/yr) 
KO14 Wall pump lntako dopth (a bolow wator t a b l o )  
ROl4 Hodolt Hondlsporslon (HU) o r  Harn=Ualancu (HO} 
R014 Well pumplng r a t a  (m"3/yr) 

R015 

4 

I 

Cuntsmlndtod zune hydraul IC conduc t l v l t y  (m/yr) 

Evapotranapl r a t  1 on caaf f 1 c I unt  

. 

. 
Humbor o f  unaaturatud t o n u  Pt ra ta  

I 1 IOOOE*UY I1U0Ut+UO I 

11000t+00 J,uuoc+oo 
IIOOOE+O1 11000E+UI 
BiOOOE+OI 3,0UUC+01 
11000t+02 1,00OE+02 
5,00Qt+02 31000c+0i! 

5, ooaE+oJ ' 0, OOOE+OO 
I ,000E104 O,UOUC+OO 

1 I OOOE+O3 1 I OOCC+O3 

. I l 

OidOOC+Ol 0100OC+OO ' 
not U G U ~  01060Ct00 ' 

1 I I 

alooot+oo 1 o looo~+ou 6 

' not uaud Il500Et00 

' 11000E*00 11500c+00 

( I IOOOC-O1 dlOOUC-O1 
2,UOUt-01 ' 21000c*01 ' 
4 i d 0 0 E t 0 2  JiOOOC*Ol 
4,U5UE+00 6 l3u0t+u0 I 

not u r d  8,ouor+uo ' 
IIBEOE~OI 5,000E-01 
d1800E-01 IIOOOC+OO 

1 o l o o o ~ + o o  1 z,ooor.oi I 

ovurhaad ovorhoad 
512OOC-01 2,000E-01 ' 

' not uaod 1,0OOC+O0 
not uaod 1,oooc-03 

1 ,G00C+OO ' I 5UOt+UO ' 
31000C-01 ' 4,000C-01 
3,000E-01 2,OOOC-01 

' 11000E*02 1,00Uf+U2 
' 2 1000C~02 ' 2 I000E-02 
' 4i050E+00 5,JOOE+00 
' 3,000f-01 ' 11000c-03 

not Uaod 1 iOOOE.03 ' 

8 iloooc.03 1 i,ooo~-os I 

6 I I 

llOOOE+OI lloooc+ol 
' 110 t1u I 

1 z ,  ~ O O E + O Z  1 z ,  !ioortoz 4 

I I I 

tiot usad I I 

... 
0.U 

I.. 

..I 

0.. 

..I 

..I 

."I 

.*- ".. 

."I 

..I 

m.0 

.*I 

0.. 

e.. 

.I.. 

I.. 

0.. 

.I. -." 
I.. ".. 
.I. 

0.. .". 
0.. 

..I ..- 
I..- .-. 
I.. 

.e" 

.-- 
"-- 
-I. .. 0 

- 0 .  

I.. ... ... 
..I 

..I 

".. 



o f i / l a i m  M I B Y  t 'ev 4 
1!I I u I R C C B D C E ' i  DAT 

B l t u b B y i u l  flu, l)mmtur sumry (conllnuad) 

I ' UIOP ' Utod by RLSMD 
..Pbrsmetar ' Isput ' Oofbult ( I f  dlffuront from uior i 

i b r 6 r h r 6 h 6 r r b r h h h b h h ~ b ~ h b b h ~ ~ h h h h h ~ h h ~ h h h h h ~ h b ~ h h b h h b ~ b h h ~ ~ b h h h h ~ h h b h h h b b h h h b h h b ~ h h b h  ... 

I 

thlcknesr: (m) . : ' not UUad ' r1~OOOK+OO .*. 
' not  ucad ' I lbOOC+OO *e. 

trot U I W i  ' ll1000r*01 ' ... 
n o t ' u ~ ~ d  ' 21000~*01 ' k.. 

' IIOt,,Ulad I GiJOOL+OO De.  

' not  U I O d '  ' 1iOOOL+Ol ' ... 
' nol usod ' l) lOOOt+OO ..* 
' not uasd ' l lGDOL+OO ... 
' n o t . u m d  ' 41000t~Ol ' ... 
' not uved ' P1OOOt-Ol ' ... 
' not U#Od ' Gi3OGC+OO ' ... 
' not. ueod ' l 1 O O 0 C ~ ~ O I  ' D.. 

I I 

' 1 

' I 

' 3,oooc+o1 ' 31000c+01 ... 
' not urod I 31000C+OI I ..- 

. '  ' not  used: ' J1000C91 ' L.. 

' OiOOOL+OO ' OiOODC+00 ' ~13Slt*OG 
' 01000c+00 ' OIOOOC4QO ' not  usod 

" 7iJUOC+OJ ' OI~OOL+OJ *.. 
' U,OOOE*Ob 2iODOC*O4 ' LL. 

' 21000e+01 31ODOf+Ol ' -I. 

' I l lOOOC*Ol  I 4 , 0 0 0 E 4  ' ... 
" 7 i O O O L * O J  7iODOE~OI ' L.. 

' OiOOOU+OO Gi000E*01 ' 0.. 

' 717D01$01! ' 2,tOOE~OI 0.. 

not  U I d  ' 3iOOOC*UI ' D L m  

8 ' 

(td: ~ 3 ; o O o e ~ ~ O O  1 31000~+00 ' L.. 

. ' 1,00Ot+00 ' 1,000C+00 ' I atrows cjrcular AREA, 

o t  usud GIOOOC+Ol ' L.. 

' not uilad , 710?lC+01 ' L.. 

no t  mod O1000E+00 ' L.. 

' not 'uaud  ' O,OOOC+OO ' ..-I 

' not used, ' O,ODOE+OO ' 0.. 

not usnd ' OlOOOE+OO ' 9.. 

'.,not,,uuad ' O,OOOt+OO ' .I.. 

' not uiod O,OOOt+OO ' 9.. 

' n o t  usnd O,OOOC+OO ' 0.. 

' nut usud ' 0,00OE+00 ' ..- 
. ' not usoJ 0,000Et00 -*. 
' not'uaad OlOOOEcOO ' ... 

8 . 

I D 

' 

DCNUCC( I )  
DCIIUCU( 1 I I )  
DCNUCU( I I 2 )  

ALCACtt( I )  
SOLUBI:( ! ) 

OCltUCS[ 1) 

1 IMALR 
HL I IIIt 
LH 
CD 
514F3 
SIiFl 
FI HD 
FOTO 
FS 



SI tu -Spoc l f lo  Parsmutur s ln lu ry  (oontlnuad) 

KO17 Fract lons o f  annular araae wlthln AREA1 1 

KO17 Rlng I not uattd 
RO17 Rlng 2 I not  uaad 
KOI7 klnp 3 riot uaad 
RO17 ' Rlng 4 ' not uood 
Roll ' Hlng 5 not uard 
KO17 Rlng 9 not uaod 
NU17 Rlng 7 not Uiad 
ROl7 Rlng IJ I not urud 
R O i Y  Rlng 0 I not usud 
R O I 7  ' Rlnu IO not urad 

R O l Y  ' Rlng 12 ' not utad 

Role ' Frults, vegoteblas bnd g r a l n  cortaumptloti ( k u l y r )  not uaod 

R O i 7  ' Rlng 11 ' not uaod 

1 I 

nOla ' Laafy vnpatatrla oonilanptlon ( k d y r )  
Role ' Hllk conslrmptlon ( l l y r )  
Role * Heat and p o u l t r y  ooniumptlon (ky /y r )  
P.010 ' Fla i r  con rmpt lon  t k g l y r )  
Hole ' Other aaafoad conaumptlon ( k g l y r )  
~ 0 1 0  9011 lnyebt lon  r a t a  ( u l y r )  
Ro le  ' Orlnklng wetur Intake ( L l y r )  
KO18 
Role ' Contamlnstlon f r a c t l o n  o f  hausahold wdtar 
R O U I  ' Contamlnatlon f r s o l l o n  o f  1 lvustook wdtar 
R O l N  ' Contamlnetlon f rao t l on  o f  I r t ' l gs t lon  udtuI1 
Role  ' Contdmlnatlon f rao t lo f i  o f  aquat lo food 
R O k  ' Contamlnatlon f rao t l on  o f  plant food 
Role ' Contdmlnatlan f r a o t l o n  o f  maat 
ROLB Contamlriatlon f r a c t l o n  o f  m l l k  

R O N  
KO19 
A019 
I iOl l J  
"JIB ' Llvostock s o l i  l n taku  (kg/drry) 
KO19 ' Mass loadlny f o r  fol l a r  doposl t l o n  ( ~ l m " 3 ~  
RO19 ' Oupth o f  aoll  mlrlng l ayar  (in) 

ROl9 ' Onpth o f  roots (m) 
RO19 ' Orlnklng watur f rao t l on  r r u n  yround wdtur 
WO19 ' llouiohold water f rao t l on  frm ground watar 
a019 ' Llvoatook watar f r a c t l o i i  from ground wutor 
ROl9 ' l r r l g a t l o n  f r a c t l o n  frun ground w t u r  

C14 C-12 conauntrat lot i  I n  watur (u/cm"3) 
C l d  ' C-12 conoantrat lon I n  contamlnatad aoll ( g l u )  
C14 ' Fraot lon o f  vegutatlon carbon frW d o l !  
C l l l  Fraot lon o f  vagetat lon carbon froit n l r  
C l d  ' C-14 avaalon l ayo r  thlcknasa Iri a o l l  (m) 
CIJ ' C-14 ova i lon  f lux  r s t u  frmi sol\ ( I /eac)  
C14 C - I 2  avarlon f l u x  r a t u  from aoll  ( l l o a c )  

Contdmlnatlon f r a o t l o n  o f  drlrrkln!j watur 

1 

Llvoatook fodder ln teka  f o r  modt (kulduy) 
Llvu3tock fodder l i t take f o r  m l l k  (kglday) 
Llvnrtook wator ln taka  f o r  inuat (L lday) 
Llvoatook wator ln taka  For m l l k  (L/day) 
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RESRAO, Varalon 5,Ol T" Llmlt 0,G yoar os/lO/Ofi I O t t 7  P a w  7 
S w r y  t T A - l O  CAHPER SCEHAlllU SURFeSR ,, CRESQUtZ F l l c f  HEC=DCF,DAt 

Contamlnatsd Zono O(mrna1ana f n l t l a l  Sol1 cottauntrstlons, pCl/u 
hhhbd66h~hAbdhhdAhhhhhhhh~Ah h h ~ h h h ~ b h d h h ~ d h h ~ h h h h h h h h h d h ~ h ~ h b h  

Amat 10000,OO aqudro w t o r a  Sr.80 0,40OE+01 
Thlcknars t O , J O  matara 

Covor Oapthl 0,UO matore 

Haxlinum TOOSE(t)t 1,525E-01 m r d y r  a t  t OI000E+00 yoara 



f '  1 1 1 -  

H ~ S M O , ,  Virolon, lido IT",  l l n t l  t M O,t yuar Ot/lO/OO IOitl I'ego 8 
i Sunmdry t i  t A 4 U  CAH CClfAlllO e SURPSH FRLSQUCZ I'IIoI K C C 4 X ' i D A T  

Conir ibut lons TOO!IL(l , ( I ,  t )  f o r  lnd lv ldud l  Rrdlonuelldoo (I) and Palhw8yO (p) 
ha s r d y r  m d  Fraot Ion  o f  Tot81 OOBO A t  t . OI000t+00 yosra 

WdtOP lndopondant Pblliwsyo ( In l i s l a t l on  oxcludos radon) 

I n h l  II t I on Rddon Plant HQ8t H l lk  So( 1 
h ' h h h b ~ h h h h h h h h h h h  bhhhhbhhdhhhbhdh bhhhhh~hbhhhhhhJ  h b h h h h h h h h h b ~ ~ ~ h  hbhbhhhhhhhhhhhb hhhhhhhh~hhhhh61  

f r oa t ,  m r d y r ,  frdct,  mrdyr frset, m r d y r  f r s c t ,  mralyr  b e t ,  mranlyr f rac t .  
hhhbdbb4h dhbbhl  hhhhbhhbh hhhhhh bhhhhhhhh hhbhhh bhhhhbhLh hbhbhh hhhhhhhhh bhhh61 
O,OOOE+OU o , m o  o,oooc+oo 0,0000 o,oooc+oo o,oooo O,OOOEMO o,oooo 21~62b07. o,im 
fiaaaaaaba m a o e  efiafieaaaa amem aamfiebfi e~fiifii e e e a m m  fiewfifi mtfi&iaab a w a i  
o,oooc+oo o,oooo g,ooor+oo o,oooo o,ooot+oo o,oooo O,OOOC+OO o,oooo 2,7s2c-02 o , i ~ o t  

I 

I < *  
I Total Ooaa Contr lbut lono T O O X ( l  , p , t )  for  lnd lv ldua l  Radlonuclldao (I) snd Psttmayo (p)  

I ho m r d y r  and F rsc t l on  o f  Tots1 Ooso A1 t . O,OOOC+OO yearn 
I 

, Water Dopondont Pattiwaya 
1 

~ I Uator ' Fl ah Krdon Plrnt HOdL Milk A\  1 Palhwsys* 
'1 nadlo* hbdhhhhhhhhhhbbh hhhhhhhdbhhhhhhh h b h ~ b h h d h h b h h h h h  S h A h b b h h ~ h h b h h h h  h h b h h 8 h h h h ~ h h ~ h h  hhbhhhhhhbbhhbbh hhhhhhhbhhbhhhh~ 

Huol \do,;. mrdyr frdot;: mrdyr ,. f rao t ,  mrdy r  fraat, mranlyr f r so t ,  m r d y r  f rac t ,  m r d y r  Cract, mromjyr f r b e t ,  
hhhhlbh  ' b A l h h h b b h ' h  ddhbhbhbh h h M b  bbb4hhbh& bbbhbb bbbhhbbbb hhhhhb bbbhhbbbh h b h b h b  bbbhhhbhb hhbhbl  

' sr-W/' O,~OO€+OO 0 O~OUOt+OO O i O O O O  O,OOOC+OO 0,0000 O~OOOC*oO 0,0000 OtOOOC+OO 0,0000 1 ,t25POI 1,0001 
n b o w a  g w w w i  II I MIIHMMO aciafig a m e t w  aaifibfi aabt iwbf i  abaaaa w a i a a b b  II(IIW a t m a f i w  mmi 

'To ta l ,  '01000~+00 0 O,OPOl!+Ofl 0,0000 O,OOOC+OO 0,0000 OIOOOC+OO 0,0000 0,OOOCcOO 0,0000 1,526C-OI ~,0001 
, i I /  



Tota l  Ooau Contr lbut lotw T009E( I r p r t )  f o r  Indlulduol  I~at l lof iuol ldus ( 1 )  8nd I'btIlidYY ( p )  
Aa mrrm/yr and Fraotlon U P  Total OONU At I M II000E=03 yuarb 

Vu t u r  I ndupundunt l e t  hwayr ( I nlul a Ll uti irxaludus radon) 

Valur bopandant t+~thwoya 

'sum u l  a l l  w a t w  lndupundsnt dnd dupnndurtl pathways, w 



. ., I 

ttrlrl Uowu Cotitrlbutl'ona tOOBe(l ,p , t )  far l nd lv ldua l  RadionuolldoD (I) and I'atllwryll ( 1 ) )  
AB tnranllyr &lid Pract lon uf Totdl Dora AC I: rn I ,000Ct00 yoars 

Uhlor Dopondant Fstl irsys 



Total  DON Contr lbut  ions lDU!G( i ,I, t )  fo r  Indlv\dUal Hadloriualldua ( I)  and I1ntlwsya (p )  
As mram/yr and Fractlon o f  Total Oo8u A t  I b IIOOOC+Ol yoaru 

Uatur Indupsndont Pathwaye ( l nha la t l on  uxaludau radon) 

total Ooau Cont r lbu t lon t  TUOSE(I ,p , t )  f o r  ll\dlVldUAl HaJlonuclldua (I) and I'athwaya ( p )  
As  rn rody r  and Frac t lon  o f  Total tlclaa At t M IIOOUE+Ol yuara 

Va t o r  Usparidant Patluaye 

'Sum o f  a \ !  watur Indupetidont brtd dopandent pathways, . i? 



futal Doao Contr lbut lona  TOOSL(l,p,L) for lnd lv ldua l  Rrdlonuolldos (I) and PaClrwayb (p) 
AB mram/yr and Frsot lo l i  o f  Total  Doan At t L tI000C+01 years 



RESAAO, Vorslon 5,61 T' Llmlt a 0,5 yaor 05/lO/DO 10157 Paw 15 
Sunnary 1 T A - I O  CAMPER SCEHARIU - SURF-SR - FRESQUEZ F l l U I  RCC.bCFibA1 

Tota l  Oora Cont r lbu t lonr  TDOSE(I ,pit) fo r  lnd lv ldua l  Radlonuclldaa ( I )  and I'athwaya ( p )  
An m r d y r  atid Frac t ion  o f  Total  Ooro At t l,OOOf302 yoara 

Wetar lndepundant Pathwnyu ( Inha la t i on  urcaludua radon) 

Total Oosu Contr lbut lona TOOSE(Irplt) f o r  Ind lv ldua l  Radlonuclldaa (I) and Pathraya (p )  
Aa m r m l y r  and Frac t ion  o f  Total  Doaa At t 1,OOOC+O2 yaara 

Watar Oapendunt hthwnya 

, 'SLUII o f  a l l  watar Independant and dupandant pathway#, 



Total  Doso CantrlbuHons TOOSC(I,p,t) f o r  lnd lv ldua l  Radlonuclldas (I 1 and Paltiwayo (p) 
Aa mrdyr  anJ:Practlan of Total Ooro A t  I 6,0OOC+02 yoars 

Watar tndepondont IJttliwsys ( Inhalat4on excludes radon) 

dround ~ 1 Jnhalat lon . Radon P \ A n t  Moat Hllk  Sol 1 
Hadlot, hd&~Jb&&&h&bhb&h hhbhhhhbb&&&Ob&& h b b ~ d b h b b b A h h b h h  h b b h h h b b h b d & b b 6 h  hhhhhbhbbhhbhhbh h h b b h h ~ ~ & h h h & h h h  6hhbhhhhhhAbhhbh 
Huollde mromlyr, frimt, mrdyr'a f rao t ,  mramlyr , f rac t ,  m r m l y r  f rao t ,  m r d y r  Pract, mramlyr fract., i n r d y r  fract, 

Sr.00, n;OOOttOO 0;UOOO OtOOOL+OO'O,OOOO~,  O I O O O ~ t O O  010000 OlOOOt*OO 0,0600 O,OBOC+OO 0,0000 0,OOOCcOO 0,0000 0,000C+0o o,oooo' 
m a c a b  n m b m o  o a m t  a m u e o B &  o a w a  I mmaw eaneob w i w a p r )  a m b e  b ibe iboeu  w e a e  aebietiobb m e i d  a l tbmebe  oeeeab 
Total O,OOOK+OO 0,0000 o,ooor+oo o,oooo o,oooc+oo O ~ O O O O  o,ooac+oo o,oooo o,oooc*oo o,oooo o,ooor+oo 0,0000 o,oooc+oo O,OODO 

Total  Doro Contr lbut Ions TDOSE( I ,pit) f o r  IndIv\dua\ Rtdionuclldos (i) and Pbthwsys ( p )  
As m r d y r  and Prac t lon  o f  Totdl Doso A t  t M G1000C+02 y ~ t t r s  

h&&&&l&~&h&&&&&&h 61hb&h,' dh&h&hb&& &&hhh& ; d l h h & d ~ h h  bbAbhb bAhbhhbbh 6hbbhh hbhbhhh&b hhhbhh hhhhbhbbb h b h h b b  hbbbbhbbb bbbhhb 

Watar Onpsndont Pathwsyu 

pathwayn, 
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totdl Ooas Crrntt*~butlattr TDU!k(I  I l ~ , t )  f o r  lnd lv ldus l  Rdd!otrucl ldoo ( I )  bnd Pstlnrrys (11) 
AB mrrmJyr and F r s o l l n n  o f  Totrl boaa At 1 . U,000C*03 yarro 



RESWIO,  Voralon 5 ,Ol  1' l l m l  t 0,5 yoar 051 
Sunirwry I TA.10 CAMPER SCEHARIO - SURF-SR - FUESUUEZ 

total bono Contributlona TOUSE(  I 
Aa mrrcdyr and Frau 

o/so 10157 t'aua 1 7  
F I l o l  R t C a O E F i O A T  

t i l t )  f o r  lndlvldunl Itndtottuolldolr ( I )  and t'attmaya (p) 
Ion  or Total boaa At t M 11000t+04 yuars 

Uatar Indupandont Pattiwayti ( I n t ~ l a t l o n  uxcludua redoil) 

Total Oora c o n t r l b u t l o i t ~  TDOSt(l ,pit) Tor lndlvldunl I l a d l o n u c l l d ~ a  (I 1 attd Patliwaytr ( p )  
Aa  mrrmlyr and Frac t lon  o f  t o t a l  boua At t II000E+d4 yuera 

'5w o f  1111 watur Indopendant crnd dopendunt petttwdya, 



Dosu/sauraa Rn t 1 ou Sunmad Ovor A I  I 13alhwbyr 
' I'arunt rnd Progany P r t n a l p s l  Radlenuclldo Contrlbutiana Itrdlcstod 



RESMO~ Varalon 5,111 T' llnilt 0 , s  yaar  05/lU/OO 10157 P a w  l o  
s m r y  I TA-10 CAMPER S C E l l A R l O  - SURF=SR - FRESqUEi! FI  1 PI HCCmUf F ,  UAT 

Indlvldual Hucl ldo Uoao Sumnud Ovor AI\ Pathwayn 
Parant Hue1 Ida  and Uranch Frac t lon  lndlcatod 



T A 4  0403(a-o) and 10~007 

FUTURE RECREATIONAL SCENARIO 

SURFACE COMPONENT 

HEALTH RISK REPORT 



RESRAOl Varglan 5,Ol 1" l l m l t  I 0 1 5  yuar O ! i / l O / n O  10157 I'agu I 
lntrlak I T b l O  CAMPER SCEIIARIO - SURF-S# - FRCSOUEZ FI 1 0 1  RCC-DEFi OAT 

Tabla o f  Cantante 
hbdddddhdbhJdd&dd 

Part 111 t M a k o  quantl t l a s  and Hoal t h  Rlak Faotora 
~ ~ ~ e e e e e e a e e a ~ e e ~ e a e ~ e e a ~ ~ a a e a e a e e a e a e ~ e e e a ~ e e e a a a e  

Cancoi~ Rlak Slope Fnctot9 1 1 1 1 1  1 1  I I I I  I I I 2 
h u n t  o f  M a k o  p u a n t l t l a s  and Excuaa Caticur R l a k a  

TIIW 0i000E+OO 1 1 1  1 1 1 1  1 1 1 1  1 1 1  I I 1 1  I I 1 I I & I  I I I 1 1  I I I I I I 

TIM. I1000E-03 I 1 I 1 I 4 I I 1 1 1 I 1 4 I I I I I I I 1 I 4 I I I I I I I I I I I I 

TIMU l ,UOOE+OO 1 1 I I I I 1 I I I I I 4 I I I I I I 1 I I I I I I I I I I I I I I I I 

TIM. 1,OOOE+O1 I 1 1 1 1 1 6  4 1 i 1 1  4 1  I I I I I I I I I 1 I 4 I I I I I I I I I I 

TIM. 51000E+OI 1 I I I ~ I  I 1 1 1 1 1  I I 1 1  I I I I 1 1 I 1 I I I I I I I I I I I  I 

llme. IIOOOE+02 
TIM* SiOOOE+02 I I I I I 1 1 I I I I I I I I I I I I I I I I I I I 6 I I I I I I I I I 

Tlmm ItOOOEcOJ 1 1 1  1 1 1 1 1  1 1  1 1 1 1 1  I I I 1 1 1  I 1 1  1 I I  I 1 1 1  1 I I 1 1 

TIM* I i O O O E + O 3  1 1 1  I I I I 4 1 1  I 1 1  I I I I I I I I I I I I I  I I 4 I I I I I I I 

Tlmm ~1000~+04 I 1 1  I I I I 8 I I I I I I I I I I I I I I I I I I I I I I I I I I I 6 

3 
5 
'I 
0 

I 1  
13 
I5 
I7 
19 
2 1  

1 1  I 1 1  I 1  1 4  I 1  1 1  I 1  b 1 1  I I 1  I I I 1  I I I I I 1  1 4  1 I I 
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RCSRAO, Vorsloii 1,OI T" tlml t . 0,s yuar 04/10/90 10157 Ihun 3 
t n t r t ak  : ?'A-IO CAMPER SCENARIO - SUHF=lR - FRESDUEZ F I  l u i  R C C = O t F , U A t  

h u n t  o f  tn lako Puant l t loa  QIHf(lIp,l) f o r  I t id lv ld l rn l  Radlonuclldoo (I) nlrd Pathwdya (1)) 
A, pCl/yr  a t  tu  0,000E+00 yrara 

Water lndopondont Pathways ( Inha la t l on  w/o radon) Unlor Oopondunt Pathwnya 
Radlo- h & & & & b & & & ~ & & h & & h & & h & & & ~ ~ & h ~ h & & ~ & & & & & d ~ & & & & h & h ~ ~ & & ~ 6 & & h  &&h&l&&h&&hhh&&A&h&&h&h&h&&h&h&&h&&&&&&&hhh&&h&hh&hhh& f o t r  
Hucllda Lnhalatlon P lan t  Haat M l l k  S o l 1  Watur Flrh Plant Maat H l l k  Inpus' 
&&&&Add &&66h&Ab&& b&h&&&&&&& h&&&&6&M J&&hh&h&bh hbhih&h&&b &b&b&d&h&& &&Jb&h&bbb ~ & & b ( r b d b b h  hdh&&b&h&h &h&&hb&&hh hhb&&i 
Sr-90 3 1  143E+00 0,000E+-00 O1000E+00 OIOOOt+OO 1,70DE+02 O,OUOE+OO O1000t+00 OlOOOE+OO O,OOOt+UO OIUOOC+OO 1,701 
oaaaa~a  aaaaaaamj aaaaaatlaaa aaaaaaacaa aaaa(raaaaa aaaaaoaaao a o a m e a a a  nacanaaaaa aaaeaaaaaa uaaauaueda o m a m t l a t ~ a ~  baaair 
* Sm of ell lngeat lon pathways, I,II, wator Indopondant p lan t ,  muat, m i l k ,  no11 

and water-dopondont watorl flah, plank, mat, mllk pathways 

Excuss Cancnr Rloka CHRS( i , p , t )  f o r  lnd lv ldua l  Aadlunual ldaa (I)  and Pathways ( p )  
and Frac t lon  o f  t o t a t  R l o k  a t ' t .  0,00OE+00 yuarn 

Uatur lndopondunt Pathways ( Inhalat lon oxctudaa ratloll) 

around 1 tlhalat 1 Ofl  Plant  Moat Mi lk  S o l  1 
Radlo- Idhb&hh&h&&&hbhh &bhhdh&h&hhhh&&& hhhhhhdA&Ahhhbhb h h A 6 h b h t t h ~ h & h d b &  &tthhh&hhhhhhhhhk ~ h h h ~ h & h d ~ h h h h h h  
Hucllda r l a k .  rrmt, rlsk f r a c t ,  r l s k  f rac t ,  r l s k  f r a c t ,  r l n k  f r a c t ,  rlak f raa t ,  
h&&dS&h hh&&&&&hb & Q h M  bbdbbhbbh hbbhh6 hhhbhhhhh hhbhhh hhbh&h&hh hhhhhh hdhhhbbhh hdbhhh 6h66bhhhh hAhd&h 
Sr-90 l , t l ~ 7 ~ - 0 0  0,9007 4,33~E-09 0,0021 OIO00E+00 0,0000 0,000Et00 0,0000 OI000E+00 0,0000 2,015E-07 0,0972 
a m a m 8  aaaaobaaa atlaaaa aaaaaaaaa a o a ~ a a  a o m a a o a  aoaaaa oaaaaaaba aat)t)aa a b a w a a a  a b t m e  aaclaaaaatl a a a w  
Total 1,BGIf-OB 0,9007 d133OE-09 OIOOZl 0,00OE+UO 0,0000 O,OOOE+OO 0,0000 U,OOOC+OO 0,OUOU Z,OlfE=Uf 0,0072 

Excosa Cancur Rleko CINS(I l p , t )  for  Indlvldual Radlonuclldaa (I) and Psthwaye (1 ) )  
and Craat lon o f  Total  nlak  u t  t i  O,ODOE+OO yuars 

Watur Oopandunt Pattiwayo 

'.Sun o f  watar lndupandont ground, In l ia lat lon,  plant ,  tnaol, i i i l l k ,  r o l l  
and watiir dupundont wator, fluti, p l a n t ,  moat, m l t k  pathways 

Tat81 Excasa Cancar l l l n k  CHRSl(i,p,t)"* f o r  Inltla\\y Exlutunt Ratllotiunlldua (I) und Patlvayo (p )  
atid Frac t lon  o f  t o t d l  f l lak,  at t u  O,000E+00 yaaro 

Uatur lndupundoiil Pathway8 ( I n l i a l a l l o n  uxcluduu tindatil 

clround I n ha1 d t I on Haduti Ptarit 






