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Attachment # 1 
Meeting and Summary of Commitments and Agreements 

Unit Managers Meeting: 100 aggregate Area/100 Area Operable Units 
July 20, 1995 

020241 
Page 1 of 2 

1. SIGNING OF THE JUNE 100 AREA UNIT MANAGER'S MEETING MINUTES - The 
review and approval of the minutes were deferred until the August meeting. 

2. ACTION ITEM UPDATE: The Action Item Update was deferred until the August Meeting. 

3. NEW ACTION ITEMS: 

None. 

4. 100 AREA ACTIVITIES: 

• ROD Strategy Discussion· Dennis Faulk (EPA) indicated that the EPA had not yet 
developed a ROD Strategy for the remaining 100 Area Source Operable Units. He expressed 
a desire to have this completed within 30 days, to coincide with EPA's review of the 100-BC-
2 Focused Feasibility Study and Proposed plan. His preference is to prepare one 100 B Area 
ROD which would include the low priority sites. 

A joint EP A/Ecology/DOEJERC ROD Strategy Meeting was proposed for Monday, July 31, 
10:00 a.m. 

• FY96 Budget Planning: Greg Eidam (ERC) noted that DOE guidance on the FY 96 budget 
was expected on July 24, 1996. A $173 million budget is expected. 

• Remedial Action Requirements: Greg Eidam (ERC) passed out a handout (Attachment 7) 
on Remedial Action Requirements which was prepared at the regulators request. 

A joint EPA/Ecology/DOE/ERC meeting was proposed for August 2, 1995, 8:00 a.m. to 
discuss this. 

• Public Meetimi Update: It was noted that the Next Public Meeting will be on July 25, 
1995. 

• Relocation of Investigation Derived Waste (IDW) in D Reactor: Joan Woolard (ERC) 
noted that the location ofIDW for the D and H Areas needed to be changed, due to possible 
impacts by nearby D&D activity. Keith Holliday (Ecology) agreed to visit the proposed site 
and discuss it with Joan Woolard. 

• Handout Status Package: Alan Krug (ERC) and Dick Biggerstaff (ERC) passed out the July 
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• Handout Status Package: Alan Krug (ERC) and Dick Biggerstaff (ERC) passed out the July 
UMM Status Packages (attachments 4 & 5). 

• Tour of 100-BC-l Demonstration: John April (ERC) made a brief presentation of the 
status of the demonstration and passed out a descriptive handout (attachment 6). A tour of 
the site was held. 

• 116 Data Quality Objectives (DQO) Meetings: John April (ERC) noted that the I 16-C-l 
DQO meeting is scheduled for Monday, ' July 24, 1995, 2:00 - 4:00 pm. Attendance will 
include EPA, Ecology, Nancy Werdel, John Ludowise, John Lowe, and Roy Bauer. John 
April stated that ERC hoped to reduce the number of attendees in order to expedite the 
meeting. The facilitator will be Steve Weil. Dennis Faulk requested that he received a copy 
of ER C's background packet prior to the meeting. 

5. NEXT MEETINGS: The next meeting are scheduled for : 
August 23, 1995 
September 21, 1995 
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Attachment #3 
Agenda 

Unit Managers Meeting: 100 Aggregate Area/I 00 Area Operable Units 
July 20, 1995 

12:45 Depart from 2440 Stevens Center Parking Lot 

1:30 - 3:30 

1. Tour of 100-BC-1 Demonstration - John April 

2. ROD Strategy Discussion - Kevin Oates/Phil Staats 

3. FY65 Budget Planning - Greg Eidam 

4. Remedial Action Requirements - Greg Eidam 

5. Public Meeting Update - Joan Woolard 

6. Relocation oflnvestigation Derived Waste in D Reactor Area - Joan Woolard 

7. Handout Status Package - Alan Krug 

020241 
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STATUS PACKAGE 

JULY UNIT MANAGERS MEETING 

100-BC, 100-K, 100-D, 100-H, 100-F 

020241 
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Focused Feasibility Studies and Proposed plans 

100-BC-1 Issued final (revision 0) version of the FFS. Proposed Plan (PP) 
issued for public review. Public comments are due August 9, 1995. 

100-BC-2 The 100-BC-2 OU FFS and PP were transmitted to DOE/RL meeting the 
June 30, 1995 TPA Interim Milestones M-15-16E and M-15-16F. Agency Comments 
are due August 15, 1995. 

100-ru-1 Proposed Plan Based on Agency comments; 100-Iu-1, 100-IU-3, 100-Iu-
4, and 100-IU-5 were combined into one proposed plan. The PP was submitted 
for public review in concert with 100-BC-l PP. 

100-HR-l Rev . O of the 100 Area Source Operable Unit FFS including the 
Appendix E for the 100-HR-l FFS) and Rev. 1 of the 100-HR-l PP were submitted 
to Ecology and EPA on June 16, 1995. The 100-HR-l PP was used as a template 
for revising the 100-BC-l and 100-DR-l PPs. A 45-day public comment period on 
the 100-HR-l (and 100-BC-l and 100-DR-l) Proposed Plan was initiated on June 
26, 1995. A public meeting on the Proposed Plans is scheduled for July 25, 
1995. 

100-HR-2 The 100-HR-2 FFS and PP were submitted to the EPA and Ecology on 
January 30, 1995. Comments from the regulators were due to DOE on March 14, 
1995. In the future, the 100-HR-2 FFS and PP could either (1) remain in its 
current stand-alone format; (2) be modified to become an appendix to the 100 
Area Source Operable Unit FFS (DOE/RL-94-61); or (3) be re-presented as part 
of a 100-H Reactor Area FFS. 

100-IU-4 and 100-IU-5 Rev. O of the Proposed Plan for 100-IU-4 and 100-IU-5 
(that are combined with 100-IU-1 and 100-IU-3) were submitted to the 
regulators on June 16, 1995. A 45-day public comment period on the Proposed 
Plan was initiated on June 26, 1995. No public meeting is planned. 

100-DR-l, The Focused Feasibility Study Report (Process Document, Sensitivity 
Analysis, 100-BC-1, 100-HR-1 and 100-DR-1) and Proposed Plans (100-BC-1, 100-
HR-l, and 100-DR-1) were finalized and issued. The public comment period on 
the Proposed Plans was initiated on June 26, 1995. A public meeting on the 
Proposed Plans is scheduled for July 25, 1995 . 

100-DR-2. The 100-DR-2 Focused Feasibility Study and Proposed Plan was 
submitted to the regulatory agencies on June 30, 1995 to meet TPA milestone M-
15-20A and M-15-20B. 

100-KR-1 Regulator comments on the 100-KR-1 IRM Proposed Plan were received on 
May 22, 1995. Comment responses were submitted to the regulators. 

The 100-KR-l Focused Feasibility Study is being updated to conform with the 
latest guidance used in preparing the 10-BC-1/100-HR-1/100-DR-l FFSs. Comment 
dispositions were submitted to the regulators. 

100-KR _. 2 Work continued on the 100-KR-2 combined LFI/QRA/FFS. 

100-FR-1 The 100-FR-1 PP was submitted to the Regulators on May 31, 1995. 
Regulator comments are expected in mid-July. 
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The 100-FR-l FFS was submitted to the Regulators on May 31, 1995. Regulator 
comments are expected in mid-July. 

100-FR-2 Work continued on the 100-FR-2 combined LFI/QRA/ FFS. 

Treatability Studies 

Soil Washing Treatability Studv During this reporting period, the soil 
Washing Treatability Study Report was submitted to EPA and Ecology for review. 
Comments are due on August 7 . A comment response meeting will be scheduled 
shortly thereafter. 

100-HR-3 Pump & Treat Study During this reporting period the 100-HR-3 Pump 
and Treat system was operated continuously . 

118-B-1 Excavation Treatability Study The regulators have reviewed the report 
and have issued a letter stating that they have no comments. The final report 
(Revision 0) will be issued in early July. 

BC Demonstration Project 

100-BC-l ERA Verbal comments have been received on the remedial 
design/remedial action strategy document that was initially submi:tted on 
April 7, 1995 . The Design Basis Report was completed and submitted to the 
Senior Review Team for ERC Review. 

During this reporting period the BC Demonstration Project mobilized and 
initiated field work at the 116-B-5 Crib. On June 26 overburden removal began 
and was completed on June 29. A sonic drill rig was set up at the crib on 
Tuesday, June 27 and drilled and sampled nine borings 10 to 15 feet outside 
the southern portion of the crib to determine lateral extent of contamination. 
On June 30 surface samples were obtained in each of the twelve crib cells : 
Results from both intrusive efforts showed no radiological contamination and 
mercury at the effluent pipe outlet at 8 to 12 ppm's. 

D Area 

100-D Ponds . The Data Evaluation Report for Phase II soil sampling was 
submitted to the regulators. 

H Area 

100-HR-l Remedial design activities continued during April in conjunction 
with the 100-BC and 100-DR Areas. The first 100-HR Area waste site to be 
addressed in remedial design is the 116-H-l process effluent disposal trench. 

100-HR-2 A redline version of Rev. 0 of the 100-HR-2 LFI was submitted to the 
regulatory agencies for concurrence review. The redline Rev. 0 version 
includes text revisions made in response to comments received from the 
regulators on the Draft A version . 

K AREA 

See Focused Feasibility Studies and Proposed Plans 



F AREA 

100-FR-1 Regulator comments on the 100-FR-1 LFI/QRA were received in early 
March. Comment dispositions were sent to the Regulators in May . 

100-FR-2 The 100-FR-2 Focus Package was submitted to the regulators for 
public review . 



Activity 

Project Start 010CTN t;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~Earty Bar 
Project Finish JOOECts ,_ ""'9,... Bar 
Oala O.ta 1'-'l.lLH 
Plot 0... 1 SJULts 

(ti Primawn, Sys.._, Inc. 

UMMI 

01OCT94A 

01OCT94A 

01OCT94A 

01OCT94A 

01OCT94A 

20JAN95A 

14NOV94A 

14NOV94A 

06JAN95A 

09JAN95A\12JAN95A 

• 12JAN95A 

16JAN95At 

01JAN95A 

Bechtal Hanford Inc. 

01MAR95A 

FY 1995 Unit Managers Meeting 
July 1995 

01MAR95A 

07MAR95A 

19APR95A 

01JUN95A 

15JUN9 A 

15JUN SA 

I 0 • vtt on 

3 



EPA/ECO 

Project Siar! 
Pn,joct Flnloh 
Dala Dale 
Plot Dala 

OlOCTM t;jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjiEa,ty Bar 
30DECIS ,- Ptot- Bar 
14.IULIS 
1SJULIS 

(e) Primawra lye-, In•. 

01OCT94A 

01OCT94A 

01OCT94A 

16OCT94A 

UMMI 

15OCT94A 

30NOV94A 

30NOV94A 

30NOV94A 

18DEC94A 

19DEC94A 20FEB95A 

21 FEB95A JOJ N95A 

Bechtal Hanford Inc. 
FY 1995 Unit Managers Meeting 

July 1995 

19FEB95A 

evt11on 



Project Start · 
Pn,fect Flnloh 

Data Date 
Plot Oala 

Activity 

010CTM t;;••• llll•• -Earty Bar JODEctS ,- Progreu Bar 
14.JUUS 
1SJUUS 

(c) PTlmawra Systoma, Inc. 

01OCT94A 

15OCT94A 

UMMI 

14OCT94A 

Bechtal Hanford Inc. 
FY 1995 Unit Managers Meeting 

July 1995 

15FEB95A 

15FEB95A 

•• 

15JUN9 A 

15JUN SA 

15JUN9 A 

15JUN 5A 

eV1s1on 



EPA/ECOLOGY 

1,,4 ·•-1 

Project Start _ 

Projoct~ 
Data Date 

Plot Data 

OtOCTM 
-ctl 
14JUUS 
tSJUUS 

Early Bar .......... , UMMI 

01OCT94A 

01OCT94A 

Bechtal Hanford Inc. 

31JAN95A 

31JAN95A 

31JAN95A 

31JAN95A 

FY 1995 Unit Managers Meeting 
July 1995 

•• eV1a on C 0 

• 



EPA/ECO 

Profec1Slllr1 
Profect Flnl1h . 

010CTM 
JOOECH 

01111 Dole 14.JIJLH 
Plot Dale tSJULH 

(cl Prlmaw,. Syolemo, Inc. 

Activity 

Earty Bar 
~ .... aa, 

UMMI 

01OCT94A 

31JAN95A 

01OCT94A 30NOV94A 

01OCT94A 

01OCT94A 

01DEC94A 31JAN95A 

01FEB95 

30NOV94A 

01DEC94A 31JAN95A 

01FEB95A 

30NOV94A 

01DEC94A 31JAN95A 

01FEB95A 

Bechtal Hanford Inc. 
FY 1995 Unit Managers Meeting 

July 1995 

30APR95A 

30APR95A 

30APR95 

31MAY95A 

31MAY95A 

31MAY95A 

31MAY95A 

•• 

I 

eV1a on 



Projoct Slart 010CTl4 UMMI 

Projoct flnhh · ,_CM 

D1la DIii 14.IUUS 
Plot DIii ISJUUS 

(cJ Prtm•wr• Sp-, Inc. 

01OCT94A-,1OCT94A 

31OCT94A 

01OCT94A-,1OCT94A 

31OCT94A 

01OCT94A-,1OCT94A 

31OCT94A 

01OCT94A-,1OCT94A 

31OCT94A 

01OCT94A---,4DEC94A 

14DEC94A 

01OCT94A---,4DEC94A 

14DEC94A 

Bechtal Hanford Inc. 
FY 1995 Unit Managers Meeting 

July 1995 

•• ..,. 



Attachment #5 

STATUS PACKAGE 

JULY UNIT MANAGERS MEETING 

100-BC-5 100-KR-4 100-HR-3 & 100-FR-3 
' ' 

GROUNDWATER OPERABLE UNITS 

02,0241 
Page 1 of? 



9513383.1308 

Groundwater 

100-BC-5 Comments were received from the regulators on the 100-BC-5 Focused 
Feasibility Study (FFS) and IRM Proposed Plan. Responses to regulatory 

comments were provided and are currently in review. 

100-HR-3/100-KR-4 

A proposed groundwater strategy document was prepared for RL submittal which 
states that RL agrees with the EPA and Ecology preference for groundwater 

pumping and treatment as the preferred alternative for interim action towards 
protection of the Columbia River. The strategy confirms that the Tri-Parties 
will continue to follow the Hanford Past Practice Strategy IRM pathway, and 

that the IRM will be focused on protection of ecological receptors . 

Responses to regulator comments on the FFSs and Proposed plans were prepared 
consistent with the proposed strategy as well as the additional discussions 
with the regulators, and were transmitted to the regulators on June 9, 1995 

for their review. Review comments on the FFSs and Proposed plans were 
received from the regulators, the comments incorporated, and the revised 
responses to comments were transmitted to the regulators on July 7, 1995 . 

FY 1995 expenditures for 100-HR-3, 100-KR-4 and 100-BC-5 were prepared and 
summarized as per the regulator request and were also submitted on June 9, 

1995 as requested. 

Comment responses were incorporated in the 100-HR-3 FFS and Proposed plan 
documents, and submitted for concurrent RL/ERC/regulator review on July 17, 

1995. 

Comment responses are currently being incorporated in the 100-KR-4 FFS and 
Proposed plan for transmittal on August 18 for a similar concurrent review 

cycle. 

100-FR-3 The soil gas investigation for TCE has been completed and a status 
meeting was held with RL, ERC and the regulators on July 13, 1995. The 

investigation showed that low levels of TCE (generally less than 50 ppb) were 
found through out a large area with no apparent source or sources. Agreement 

was reached that the installation of monitoring wells was not warranted for 
IRM purposes. The data will be reported in a supplementary report to the 
current 100-FR-3 LFI . Work will then focus on completion of the FFS and 

Proposed Plan to meet the December 31, 1995 milestone. 

SALMON SPAWNING HABITAT INVESTIGATION A summary report was prepared and 
submitted June 9, 1995 for concurrent RL and regulator review. Preparations 
for initiating additional salmon spawning habitat investigations in the 100-

HR-3 and 100-KR-4 OUs in September/October are in progress. 
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SUMMARY OF 100-BC ERA EXCAVATION DEMONSTRATION (7/20/95) 

116-B5 Crib was excavated and sampled from 6/27/95 through 7/12/95. 

Page 1 of 24 

020241 

Initially, samples were collected by drilling nine bore holes (labeled A through Hon sketch). Samples 
were collected at 10 feet, 12.5 feet and 15 feet. Bore hole C (southwest corner near Cell A) could not be 
drilled past 7 feet. Operations then moved to Bore hole D (see sketch). 

After clearing away overburden and removing cell lids, samples were collected from each cell. Final 
sampling to 6 feet below Cells C, B, A, D, E and Cell F was performed. Significant levels of reactor 
isotopes were not detected (see gamma-ray energy screenings of cell samples). Sample key is as 
follows: 

Sample Number Location in 116-B5 Crib 

BOG7C5 West Side Overburden Soil 
BOG7C7 East Side Overburden Soil 
BOG7C9 Crib Sand and Gravel Cell L 
BOG7Dl Cell K 
BOG7D3 Cell J 
BOG7D5 Cell I 
BOG7D7 Cell H 
BOG7D9 Cell G 
BOG7Fl Cell F 
BOG7F3 Cell E 
BOG7F5 Cell D 
BOG7F7 Cell C 
BOG7F9 Cell C (Duplicate) 
BOG7Gl Cell B 
BOG7G3 Cell A 

The chemical screening results of soil samples indicated potentially designating (Washington State 
Dangerous Waste) levels of mercury. Extraction by the Toxicity Characteristic Leaching Procedure 
(TCLP) and mercury analyses on four of the high samples were all <1 ug/L. Hence, none of the soil 
designates for mercury. At present, sampling operations have moved to 116-B4 French Drain. When 
all data is returned from laboratory and compiled (including off site split samples), the 116-BS crib can 
be back filled. 

116-B4 French Drain is currently being excavated and sampled. 

As of 7/19/95, overburden has been cleared away. No structure has been found down to 6 feet deep. 
Samples were collected 4 feet deep just below 3 inch perforated steel drain pipe. Samples of 1-2 inch 
diameter drain rocks were collected for screening analyses. Radioactivity near drain pipe ranges from 
background to 70,000 dpm (see gamma-ray energy screenings of two samples). Plan is to excavate and 
sample entire drain contents down to 16 feet. Since no coritainment structure has been found, maximum 
excavation/sampling distance out from center will be 7 feet. 
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9513383~1311 

Environmental ER c 
Restoration Team 
Contractor I 1 

Interoffice Memorandum 
TO: 

COPIES: 

John Ludowise, H4-90 
··Matt Galbreath, H6-04 

Bill Document Control H4-79, w/a 
Conan Wade T7-05, w/a 
Dennis R . Jordan X2- l 0, w/a 

DATE: July 6, 1995 

015531 

Job No. 22192 
Written Response Required? NO 
Closes CCN: NIA 
OU: NIA 
TSD: NIA 
ERA: NIA 
SUbject Code: 8600 

FROM: Albert I. Davis c? ) ~C 
Analytical Services 
X2-l 0/3 73-3039 

sue.JEcr: ANALYSIS OF SOILS FROM 116-B-5 CRIB 

Fifteen soil samples from the 116-8-5 Crib were gamma scanned. All had less than the 50 pCi/gram 
limit for reactor produced isotopes. 

Only in one soil sample, B0G7G3, the analytical program flagged 129-I as read. It was not, when 
Europium are present there is and interfering x-ray which causes the miss-identificatio!'}. 

The samples B0G7-F5, F7, F9, GI , and G3 had some reactor produced isotopes; 60 Co, 137 Cs, 152 
Eu, and 154 Eu. 

Data is recorded in an excell spreadsheet and was transmitted via CC:mail to John Ludowise. If this is a 
pref erred method, this can become routine followed by a cover letter. 

If there are questions please call. 

AID :ksb 

Attachment: results 



9513383~. 1312 

GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0G7C5 
EAL00518 EAL ID Number: 

Isotope Activity, pCi/g on 30 June, 1995 

Be7 < 6.6e-01 
K40 6.5e+00 +/- 1.4e+00 
Co57 < T.2e-01 
Co60 < 9.5e-02 
RuRh106 < 8.1e-01 
Sb125 < 2.5e-01 
1129 < 4.5e+01 
Cs134 < 1.3e-01 
Cs137 < 1.2e-01 
Ce144 < 7.0e-01 
Eu152 < 7.Be-01 
Eu154 < 3.Be-01 
Eu155 < 4.3e-01 
Ra226 < 0.0e+00 
Th32dau 7.7e-01 +/- 2.6e-01 
U235 < 9.6e-01 
U238 < 1.0e+01 
U238dau 8.6e-01 +I- 2.5e-01 
Np237 < 1.9e-01 
Pu239 < 1.3e+03 
Pu240 < 2.oe+o.f 
Am241 < 6.Be-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 Is based on the activity of Pa234m 

The analysis of Np237 Is based on the activity of Pa233 

U238dau is the actMty of Pb214 and BI214. short lived daughter products 
products of U238. Equillibrium between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212. and TI208. short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
n01 exist 

&<. ~{fc,_!•~~, 
Albert I. Davis 
Rad Ctg Mgr 

6-30-95 ,.~~- C),?c' 
Dennis R. Jordan Date 
EAL Manager 

Page 1 

015531 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0G7C7 
EAL ID Number: EAL00519 

Isotope Activity; pCi/g on 30 June, 1995 

Be7 < 7.2e-01 
K40 1.1e+01 +/- 1.7e+00 
Co57 < 7.7e-01 
Co60 < 1.3e-01 
RuRh106 < 8.9e-01 
Sb125 < 2.4e-01 
1129 < 4.0e+01 
Cs134 < 1.2e-01 
Cs137 < 1.2e-01 
Ce144 < 7.4e-01 
Eu152 < 6.4e-01 
Eu154 < 3.1e-01 
Eu155 < 4.Be-01 
Th32dau 9.0e-01 +/- 2.4e-01 
U235 < 7.9e-01 
U238 < 1.2e+01 
U238dau 9.Be-01 +/- 2.4e-01 
Np237 < 2.0e-01 
Pu239 < 1.3e+03 
Pu240 < 1.9e+04 
Am241 · < 6.4e-01 

Definitions: 

All errors reported al 2 standard deviations 

The analysis of U238 is based on the activity of Pa234m 

The analysis of Np237 Is bued on the activity of Pa233 

U238dau is the activity of Pb214 and BI214, short lived daughter products 
products of U238. Equilllbrtum between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212. and TI208. short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
not exist 

/ 1/ ; ~ --r~~) > r~ ·-, 

Albert I. Davis 
Rad Ctg Mgr 

6-30-95 )fl}tY-~ 
Dennis ii Jordan Date 
EAL Manager 

Page 1 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: BOG7C9 
EAL ID Number: EAL00520 

Isotope Activity, pCi/g on 30 June, 1995 

Be7 < 5.2e-01 
K40 1.4e+01 +I- 1.9e+00 
Co57 < 6.3e-01 
Co60 < 1.2e-01 
Co60 < 9.0e-02 
RuRh106 < 7.3e-01 
Sb125 < 2.2e-01 
1129 < 3.4e+01 
Cs134 < 1.3e-01 
Cs137 < 1.2e-01 
Ce144 < 6.1e-01 
Eu152 < 5.2e-01 
Eu154 < 3.6e-01 
Eu155 < 3.5e-01 
Th32dau 5.3e-01 +I- 2.1e-01 
U235 < 6.3e-01 
U238 < 1.3e+01 
U238dau 4.0e-01 +I- 1.Be-01 
Np237 < 1.7e-01 
Pu239 < 1.1e+03 
Pu240 < 1.8e+04 
Am241 < 5.Be-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 is based on the activity of Pa234m 

The analysis of Np237 Is based on the activity of Pa233 

U238dau is the activity of Pb214 and Bi214. short lived daughter products 
products of U238. Equillibrium between parent and daughter products probably 
does not exist 

Th32dau is the ectivity of Ac228, Pb212. and Tl208, short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
not exist 

t24~H/4:~ 
Albert I. Davis 
Rad Ctg Mgr 

6-30-95 
Derinis R. Jordan 
EAL Manager 

Page 1 

~ 
Date 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: 80G7D1 
EAL ID Number: EAL00521 

Isotope Activity, pCl/g on 30 June, 1995 

Be7 < 6.0e-01 
K40 1.6e+01 +/- 1.8e+00 
Co57 < 5.4e-01 
Co60 < 8.8e-02 
RuRh106 < 5.9e-01 
Sb125 < 1.9e-01 
1129 < 2.8e+01 
Cs134 < 9.1e-02 
Cs137 < 8.1e-02 
Ce144 < 5.3e-01 
Eu152 < 5.5e-01 
Eu154 < 2.2e-01 
Eu155 < 2.9e-01 
Th32dau 5.3e-01 +/- 1.6e-01 
U235 < 5.4e-01 
U238 < 9.6e+00 
U238dau 2.8e-01 +/- 1.2e-01 
Np237 < 1.3e-01 
Pu239 < 9.7e+02 
Pu240 < 1.3e+04 
Am241 < 4.7e-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 Is based on the activity of Pa234m 

The analysis of Np237 Is based on the activity of Pa233 

U238dau is the activity of Pb214 and BI214, short lived daughter products 
products of U238. Equlllibrium between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212, and T1208, short lived daughter products 
products of Th232. Equilllbrium between parent and daughter products may 
not exist 

v-"'r - ;J ,/ . 
l .,, ! ~ ... , - . , .. 1 .,(1 ,!:r./"!.., 

Albert I. Davis 
6-30-95 

Dennis tff::!112- £Jo 
Rad Ctg Mgr EAL Manager 

Page 1 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0G7D3 
EAL ID Number: EAL00522 

Isotope Activity, pCi/g on 30 June, 1995 

Be7 < 5.6e-01 
K40 1.4e+01 +/- 1.7e+00 
Co57 < 5.6e-01 
Co60 < 8.6e-02 
RuRh106 < 7.2e-01 
Sb125 < 1.Be-01 
1129 < 2.7e+01 
Cs134 < 9.6e-02 
Cs137 < 8.0e-02 
Ce144 < 5.4e-01 
Eu152 < 4.5e-01 
Eu154 < 2.9e-01 
Eu155 < 2.9e-01 
Th32dau 5.5e-01 +/- 1.Se-01 
U235 < 5.9e-01 
U238 < 1.0e+01 
U238dau 3.5e-01 +/- 1.2e-01 
Np237 < 1.4e-01 
Pu239 < 9.5e+02 
Pu240 < 1.4e+04 
Am241 < 4.3e-01 

Definitions: 

All errors reported al 2 standard deviations 

The analysis of U238 Is based on the activity of Pa23•m 

The analysis of Np237 Is based on the activity of Pa233 

U238dau Is the activity of Pb21• and Bi214, short lived daughter products 
products of U238. Equillibrtum between parent and daughter products probably 
does not exist 

Th32dau Is the activity of Ac228, Pb212. and Tl208, short lived daughter products 
products of Th232. Equlllibrtum between parent and daughter products may 
not exist 

/ 

/,.,. _· ~ ,t / . 
(, . ..( /· I::· 1 -~ ,:, 1 \1 .• ;•.V,,: I 

Albert I. Davis 
Rad Ctg Mgr 

6-30-95 0e.f?(£]L ~ 
EAL Manager 

Page 1 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0G7D5 
EAL00523 EAL ID Number: 

Isotope Activity, pCi/g on 30 June, 1995 

Be7 < 5.1e-01 
K40 1.4e+01 +/- 1.7e+00 
Co57 < 5.4e-01 
Co60 < 7.Se-02 
RuRh106 < 8.8e-01 
Sb125 < 2.0e-01 
1129 < 2.9e+01 
Cs134 < 7.Se-02 
Cs137 < 8.2e-02 
Ce144 < 5.3e-01 
Eu152 < 3.4e-01 
Eu154 < 2.6e-01 
Eu155 < 3.4e-01 
Th32dau 4.9e-01 +/- 1.Se-01 
U235 < 5.4e-01 
U238 · 8.6e+00 +/- 5.0e+00 
U238dau 3.3e-01 +/- 1.0e-01 
Np237 < 1.4e-01 
Pu239 < 9.6e+02 
Pu240 < 1.3e+04 
Am241 < 5.3e-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 is based on the activity of Pa234m 

The analysis of Np237 is based on the activity of Pa233 

U238dau is the activity of Pb214 and BI214 , short lived daughter products 
products of U238. Equitlibrium between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212, and TI20B. short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
not exist 

a.r~ -. //L,~-, 
Albert I. Davis 
Rad Ctg Mgr 

6-30-95 Oenn;~d(;;.ft 6fo-
EAL Manager 

Page 1 

llt5531 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0G7D7 
EAL00524 EAL ID Number: 

Isotope Activity, pCi/g on 30 June, 1995 

Be7 < 4.9e-01 
K40 1.4e+01 +/- 1.7e+OO 
Co57 < 5.Se-01 
Co60 < 7.7e-02 
RuRh106 < 7.1e-01 
Sb125 < 2.0e-01 
1129 < 2.6e+01 
Cs134 < 8.2e-02 
Cs137 < 7.2e-02 
Ce144 < 5.4e-01 
Eu152 < 4.0e-01 
Eu154 < 2.7e-01 
Eu155 < 2.Se-01 
Th32dau 5.7e-01 +/- 1.Se-01 
U235 < 6.0e-01 
U238 < 9.9e+00 
U238dau 3.1e-01 +/- 1.4e-01 
Np237 < 1.3e-01 
Pu239 < 9.5e+02 
Pu240 < 1.2e+04 
Am241 < 4.Be-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 Is based on the activity of Pa234m 

The analysis of Np237 Is based on the activity of Pa233 

U238dau is the activity of Pb214 and BI214, short lived daughter products 
products of U238. Equillibrium between parent and daUQhter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212, and TI208, short lived daughter products 
products of Th232. Equlllibriurn between parent and daughter products may 
not exist 

/ /',1 / , -I 
(j-~ . ' 
Albert I. Davis 
Rad Ctg Mgr 

6-30-95 ol~J{,_~~ 
EAL Manager 

Page 1 

H15531 
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9513383~1319 

GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical laboratory 
IT Hanford Co. 

Customer ID Number: B0G7D9 
EAL00525 EAL ID Number: 

Isotope Activity, pCi/g on 30 June, 1995 

Be7 < 3.9e-01 
K40 1.4e+01 +/- 1.6e+00 
Co57 < 5.2e-01 
Co60 < 6.2e-02 
RuRh106 < 5.0e-01 
Sb125 < 1.6e-01 
1129 < 2.7e+01 
Cs134 < 8.2e-02 
Cs137 < 5.7e-02 
Ce144 < 5.1e-01 
Eu152 < 3.5e-01 
Eu154 < 2.Be-01 
Eu155 < 2.Be-01 
Th32dau 5.9e-01 +/- 1.6e-01 
U235 < 5.2e-01 
U238 < 7.4e+00 
U238dau 4.0e-01 +/- 1.0e-01 
Np237 < 1.2e-01 
Pu239 < 9.3e+02 
Pu240 -< 1.1e+04 
Am241 < 4.Be-01 

Definitions: 

All erro~ reported at 2 standard deviations 

The analysis of U238 is based on the ectivity of Pa234m 

The enalysis of Np237 is based on the activity of Pa233 

U238dau is the activity of Pb214 end Bi214. short lived daughter products 
products of U238. Equillibrium between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212, and Tl208, short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
not exist 

//} , -/ I/ / . {Lt/4 .. - ./ d«:L.,._) 
Albert I. Davis 

6-30-95 ~ci 
Dennis R. Jordan Date 

Rad Ctg Mgr EAL Manager 

Page 1 

015531 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0G7F1 
EAL ID Number: EAL00532 

Isotope Activity, pCi/g on 5 July, 1995 

Be7 < 6.4e-01 
K40 1.5e+01 +/- 1.8e+00 
Co57 < 5.Be-01 
Co60 < 8.4e-02 
RuRh106 < 7.4e-01 
Sb125 < 1.6e-01 
1129 < 3.0e+01 
Cs134 < 1.0e-01 
Cs137 < 8.Se-02 
Ce144 < 5.6e-01 
Eu152 < 5.6e-01 
Eu154 < 3.0e-01 
Eu155 < 3.4e-01 
Th32dau 4.7e-01 +/- 1.Be-01 
U235 < 5.7e-01 
U238 < 1.2e+01 
U238dau 3.5e-01 +/- 1.2e-01 
Np237 < 1.6e-01 
Pu239 < 1.0e+03 
Pu240 < 1.3e+04 
Am241 < 5.2e-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 Is based on the activity of Pa234m 

The analysis of Np237 Is based on the activity of Pa233 

U238dau is the activity of Pb214 and BI214, short lived daughter products 
products of U238. Equillibrtum between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212, and T1208. short lived daughter products 
products of Th232. Equllllbrtum between parent and daughter products may 
not exist 

.--, 

/.";" , • .• ,..I /; / 
~ / ~,!"..,- . .' ·f. ( . .1· --:··'I;·, 7-5-95 

Albert I. Davis 
Rad Ctg Mgr 

Page 1 

01-5531 



95 I 3383~. i 321 

GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0G7F3 
EAL00526 EAL ID Number: 

Isotope Activity, pCi/g on 5 July, 1995 

Be7 < 6.1e-01 
K40 1.6e+01 +/- 1.9e+00 
Co57 < 6.1e-01 
Co60 < 1.1e-01 
RuRh106 < 6.1e-01 
Sb125 < 1.Be-01 
1129 < 2.9e+01 
Cs134 < 1.0e-01 
Cs137 < 7.2e-02 
Ce144 < 5.9e-01 
Eu152 < 8.9e-01 
Eu154 < 3.2e-01 
Eu155 < 3.Se-01 
Th32dau 5.2e-01 +/- 1.Be-01 
U235 < 6.3e-01 
U238 < 1.2e+01 
U238dau 4.4e-01 +I- 1.4e-01 
Np237 < 1.7e-01 
Pu239 < 1.1e+03 
Pu240 < 1.5e+04 
Am241 < 5.4e-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 is based on the adivity of Pa234m 

The analysis of Np237 is based on Iha activity of Pa233 

U238dau is Iha activity of Pb214 and 81214. short lived daughter products 
products of U238. Equillibrium batwNn parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228. Pb212. and TI208, short lived daughter products 
products of Th232. Equillibrium batwaan parent and daughter products may 
not exist 

/ /•: ··1 ftt (-,,-.,..;-_ &~~{i:.t'J:, 

Albert I. Davis 
Rad Ctg Mgr 

7-5-95 
Dennis R. Jordan 
EAL Manager 

Page 1 

ll15531 

Date 



9513383~1322 

GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric laboratory 
Environmental Analytical laboratory 
IT Hanford Co. 

Customer ID Number: 
EAL ID Number: 

BOG7F5 
EAL00527 

Isotope Activity, pCi/g on 5 July, 1995 

Be7 < 7.Se--01 
K40 1.6e+01 +/- 1.8e+00 
Co57 < 7.3e--01 
Co60 1.Se--01 +/- 7.Se--02 
RuRh106 < 8.3e--01 
Sb125 < 2.6e-01 
1129 < 3.8e+01 
Cs134 < 1.1e--01 
Cs137 3.1 e--01 +/- 8.7e-02 
Ce144 < 7.1e--01 
Eu152 2.3e+00 +/- 7.2e-01 
Eu154 < 3.6e--01 
Eu155 < 4.4e--01 
Th32dau 5.4e-01 +I- 1.7e--01 
U235 < 7.1e--01 
U238 < 1.3e+01 
U238dau 4.3e--01 +I- 1.Be--01 
Np237 < 1.9e--01 
Pu239 < 1.3e+03 
Pu240 < 1.6e+04 
Am241 < 6.0e-01 

OellnHlons: 

All llffl>rS reported at 2 standard deviations 

The analysis of U238 Is based on the •dlvity of Pe23'1m 

The analysis of Np237 Is based on tile activity of Pa233 

U238dau is tile •dlvity of Pb214 and 81214. short Hved d8Ughtllf' products 

products of U238. Equilllbrlum between p•nint llnd daughter products probably 
does not exist 

Th32dau is the activity of Ac228. Pb212. and T1208. short lived daughter products 
products of Th232. Equillibrium between parent and daughter pn,ducts may 
not exist 

_/ '/' / . / . 1· , _,,,,,, 
((? 2-, - ~ - ,: tC ,,.,~,,., 7-5-95 
Albert I. Davis 
Rad Ctg Mgr EAL Manager 

Page 1 

015531 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0G7F7 
EAL00528 EAL ID Number: 

Isotope Activity, pCi/g on 5 July, 1995 

Be7 < 1.1e+00 
K40 1.1e+01 +/- 1.9e+00 
Co57 < 9.6e-01 
Co60 2.0e-01 +/- 1.0e-01 
RuRh106 < 1.3e+OO 
Sb125 < 3.3e-01 
1129 < 5.6e+01 
Cs134 < 1.Se-01 
Cs137 1.9e-01 +/- 9.2e-02 
Ce144 < 9.Se-01 
Eu152 2.6e+00 +/- 8.1e-01 
Eu154 < 4.9e-01 
Eu155 < 5.7e-01 
Ra226 < 0.Oe+00 
Th32dau 7.1e-01 +/- 2.Se-01 
U235 < 9.0e-01 
U238 < 1.8e+01 
U238dau 7.3e-01 +/- 2.4e-01 
Np237 < 2.4e-01 
Pu239 < 1.8e+03 
Pu240 < 2.6e+04 
Am241 < 8.4e-01 

Definitions: 

All erTOrs N!portf!d at 2 standard deviations 

The analysis of U238 Is based on the activity of Pe23•m 

The analy1is of Np237 Is based on the activity of Pa233 

U238dau is the activity of Pb21• end BI214. short lived daughter products 
product• of U2311. Equillibrium between parent •nd d• UQhter products probably 
does not exist 

Th32dau Is the activity of Ac2211. Pb212. and TI208, short lived daUQhter products 
products of Th232. Equilibrium between paN!nt and daughter products m•y 
not exist 

Albert I. Davis 
Rad Ctg Mgr 

7-5-95 

EAL Manager 

Page 1 

0 1 5 5 :l 1 



9513383 ... 132~ 

GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0G7F9 
EAL00529 EAL ID Number: 

Isotope Activity, pCi/g on 5 July, 1995 

Be7 < 1.1e+00 
K40 8.6e+OO +/- 1.7e+OO 
Co57 < 1.1e+OO 
Co60 < 1.5e-01 
RuRh106 < 1.2e+OO 
Sb125 < 3.4e-01 
1129 < 5.6e+01 
Cs134 < 1.7e-01 
Cs137 1.7e-01 +/- 1.1e-01 
Ce144 < 1.1e+00 
Eu152 2.7e+OO +/- 7.Be-01 
Eu154 < 4.5e-01 
Eu155 < 5.Be-01 
Th32dau 9.7e-01 +/- 2.Be-01 
U235 < 1.0e+00 
U238 < 2.0e+01 
U238dau B.3e-01 +/- 2.Be-01 
Np237 < 2.9e-01 
Pu239 < 2.0e+03 
Pu240 < 2.5e+04 
Am241 < B.7e-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 Is based on the activity of Pa234m 

The analysis of Np237 Is based on the activity of Pa233 

U23Bdau is the activity of Pb214 and 81214. short lived daughter products 
products of U238. Equillibrium between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212. and TI208, short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
not exist 

t:{7, I/ -. ' .7 ,, ., . ~ ~ ,· -- L ..... ' ,. I 

Albert I. Davis 
Rad Ctg Mgr 

7-5-95 Den&,g:J--if¢5 

EAL Manager 

Page 1 

015531 



9513383 .. 1325 

GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: BOG7G1 
EAL00530 EAL ID Number: 

Isotope Activity, pCi/g on 5 July, 1995 

Be7 < 9.3e-01 
K40 9.5e+00 +/- 1.Be+00 
Co57 < 8.3e-01 
Co60 < 1.1e-01 
RuRh106 < 1.2e+00 
Sb125 < 3.1e-01 
1129 < 5.3e+01 
Cs134 < 1.5e-01 
Cs137 < 1.3e-01 
Ce144 < 8.1e-01 
Eu152 8.5e-01 +/- 4.Be-01 
Eu154 < 4.3e-01 
Eu155 < 4.Be-01 
Th32dau 1.0e+00 +/- 2.Be-01 
U235 < 8.2e-01 
U238 < 1.6e+01 
U238dau 9.9e-01 +/- 2.Be-01 
Np237 < 2.7e-01 
Pu239 < 1.5e+03 
Pu240 < 2.3e+04 
Am241 < 7.7e-01 

Definitions: 

All em,~ reported at 2 standard deviations 

The analysis of U238 Is based on the activity of Pa234m 

The analysis of Np237 is based on the activity of Pa233 

U238dau is the activity of Pb214 and Bi214. short lived daughter products 
products of U238. Equillibrium between parent and daughter products probably 
does n01 exist 

Th32dau is the activity of Ac228, Pb212. and 11208. short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
not exist 

//!//' ,r- . ·',(./ ' 
?£1 'z:: r - \ l {_, /.",_, "'.) 7-5-95 

Albert I. Davis 
Rad Ctg Mgr 

.~~ 
Dl;'nnis R. Jordan 
EAL Manager 

Page 1 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number. 
EAL ID Number: 

B0G7G3 
EAL00531 

Isotope 

Be7 < 
K40 
Co57 < 
Co60 
RuRh106 < 
Sb125 < 
1129 < 
Cs134 < 
Cs137 < 
Ce144 < 

Eu152 
Eu154 
Eu155 < 

Th32dau 
U235 < 
U23B · < 

U23Bdau 
Np237 < 

Pu239 < 

Pu240 < 

Am241 < 

Definition!: 

Activity, pCVg on 5 July, 1995 

1.1e+OO 
1.4e+01 +/- 1.9e+00 
1.1e+00 
7.0e-01 +/- 1.5e-01 
1.2e+OO 
3.1e-01 

4.7e+01 •••'-' _..;2µ_3q,e~+'rl'Ot11-
1.7e-01 
1.5e-01 

1.0e+00 
6.5e+00 +/-
6.7e-01 +/-
6.1e-01 
6.2e-01 +/-
1.1e+00 
2.1e+01 
4.6e-01 +/-
2.7e-01 
1.9e+03 
2.4e+04 
7.7e-01 

1.0e+00 
2.7e-01 

2.2e-01 

1.Se-01 

All error.i reported at 2 standard deviations 

The analysis of U238 Is based on the activity of Pa234m 

The analysis of Np237 Is based on the activity of Pa233 

\' <1••.....:., : Lf- c; t ... ., -....L. 

U238dau i! the activity of Pb214 and 81214, short lived daughter products 
products of U238. Equllllbrtum between parent and daughter products probably 
dOM not exist 

Th32dau Is the activity of Ac228. Pb212. and TI208. short lived daughter products 
products of Th232. Equlllibrtum between parent and daughter products may 
not exist 

~ ,,,,... i i..'' I l 
~.,.;,..., . t,.t.iU"..._;,. . 1 ,c 

.· ,/'// ~1- ( ./ ' . 
/ l t / 'r. ;- · / , ,.( c;t--e.J 1-5-95 

Al&ert I. Davis 
4..~~D-0;6{• 

Rad Ctg Mgr EAL Manager 
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Environmental ERC 
Restoration Team 
Contractor I I 

Interoffice Memorandum 
TO: 

COPIES: 

Matt Galbraith, H6-04 

Bill Whitten, N3-05 
John Ludowise, H4-90 
Conan Wade, T7-05 . ' 
BHI Document Control H4-79, w/a 

SUBJECT: SAMPLE ANALYSIS 

DATE: 

FROM: 

July 12, 1995 

U 1 ~) J '-> \t 

Job No. 22192 
Written Respon,e Reqnirod? NO 
Closes CCN: NIA 
OU: NIA 
TSO: NIA 
ERA: NIA 
Subject Code: 8600 

Albert I. Davis (c J},t(/,_~,__.___;, 
Analytical Services 
X2- l 0/3 73-973 1 

Samples from the French drain 116-B-4, BOG8H8, TO, were completed and data results transmitted. 
The samples had low amounts of activity, but nothing greater than 50 pCi/g for the reactor preduced 
isotopes. The natural component activity averages about 11 pCi/g for these samples. 

If there are any questions please call . Thank you. 

AJD:ksb 

Attachment: results 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0GBHB 
EAL00558 EAL ID Number: 

Isotope Activity, pCi/g on 12 July, 1995 

Be7 < 5.2e-01 
K40 9.9e+00 +/- 1.4e+00 
Co57 < 5.3e-01 
Co60 < 7.6e-02 
RuRh106 < 6.3e-01 
Sb125 < 1.Be-01 
1129 < 2.6e+01 
Cs134 · < 5.9e-02 
Cs137 1.Be-01 +/- 6.6e-02 
Ce144 < 5.1e-01 
Eu152 < 4.3e-01 
Eu154 < 2.3e-01 
Eu155 < 3.0e-01 
Ra226 < 0.0e+00 
Th32dau 4.4e-01 +/- 1.5e-01 
U235 < 5.3e-01 
U238 < 9.6e+00 
U238dau < 3.0e-01 
U238dau 4.7e-01 +/- 1.3e-01 
Np237 < 1.4e-01 
Pu239 < 9.3e+02 
Pu240 < 1.3e+04 
Am241 < 4.4e-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 is based on the activity of Pa234m 

The analysis of Np237 Is based on the activity of Pa233 

U23Bdau is the activity of Pb214 and Bi214. short lived daughter products 
products of U238. Equillibrium between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212, and Tl208, short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
not exist 

., 
,. -;-·· /,'-':' _/ / ,: / . 

(r;::1, z::-,~·· - .It . ;,,/,·-r;-, 
I • • 

Albert I. Davis 
7-12-95 . Den(f{l.;(JL #J/ 

Rad Ctg Mgr EAL Manager 

Page 1 
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GAMMA-RAY ENERGY ANALYSIS SOIL SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: 
EAL ID Number: 

B0GBJ0 
EAL00559 

Isotope Activity, pCi/g on 12 July, 1995 

Be? < 5.?e-01 
K40 9.8e+00 +/- 1.5e+00 
Co57 < 7.1e-01 
Co60 2.1e-01 +/- 8.0e-02 
RuRh106 < 7.9e-01 
Sb125 < 1.9e-01 
1129 < 3.6e+01 
Cs134 < 9.1e-02 
Cs137 < 8.2e-02 
Ce144 < 6.9e-01 
Eu152 8.4e-01 +/- 3.2e-01 
Eu154 < 3.3e-01 
Eu155 < 3.?e-01 
Ra226 < 0.0e+00 
Th32dau 5.4e-01 +/- 1.7e-01 
U235 < 7.0e-01 
U238 < 1.1e+01 
U238dau 4.6e-01 +/- 1.6e-01 
Np237 < 1.7e-01 
Pu239 < 1.3e+03 
Pu240 < 1.7e+04 
Am241 < 6.0e-01 

Definitions: 

All errors reported at 2 standard deviations 

The analysis of U238 is based on the activity of Pa234m 

The analysis of Np237 is based on the activity of Pa233 

U238dau is the activity of Pb214 and Bi214, short lived daughter products 
products of U238. Equillibrium between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228, Pb212, and TI208, short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
not exist 

... • / / ,· . ; 

1r/ r ~, .. :1,. , .~, t .. , 
Albert I. Davis 
Rad Ctg Mgr 

7-12-95 

Page 1 



FAST Sample Data Summary 
All Results In mg/kg as-received basis 

a, 
'O a, 
·c: C 

a, 0 0 
C :c .. 
a, a, 

>- u ~ ~ 
FAST Field Sample HEIS Data Time .s:: I! >- ::, .. .. 

~ Sample ID ID Number Sampled Sampled a, a, .c E E 0 t- .. a, 
a, .. w :I ::, ~ ::E C 0 C >- ·e J: E 
0 :c 0 a. .. ·e :I 

::, D. .. -e . .r: e a, ~ a, u .. ·o ~ 'O ·c: .J 
u ·c: ca a, .s:: ca ca a, o . 

Comments c( t- 0 ::E 0 "' "' 0 m ::E t- . 
FT5047-01 116-B5F-10 6/28/95 0721 <10 9.4 <10 <1 <300 <0.1 
FT5047-02 116-B5F-12.5 6/28/95 0721 <10 9.5 <10 <1 <300 <0.1 
FT5047-03 116-B5F-15 6/28/95 0721 <10 9.4 <10 <1 <300 <0.1 
FT5047-04 116-BSE-10 6/28/95 0816 <10 9.3 <1 300 <0.1 7/5 split to WSCF 
FT5047-05 116-B5E-12.5 6/28/95 0816 9.6 <10 <1 <300 <0.1 Digest loss. Rerun. 
FT5047-06 116-B5E-15 6/28/95 0816 <10 9.7 <10 <1 <300 <0.1 
FT5047-07 116-B51-10 6/28/95 0852 <10 9.6 <10 <1 <300 <0.1 7 /5 split to WSCF 
FT5047-08 116-B51-12.5 6/28/95 0852 10 9.4 <10 <1 <300 <0.1 
FT5047-09 116-B51-15 6/28/95 0852 <10 9.6 <10 1 <300 <0.1 
FT5047-10 116-B51-D 6/27/95 0852 <10 9.5 <10 1 <300 
FT5047-11 116-B5A-10 6/27/95 1347 10 9.4 <10 <1 300 <0.1 
FT5047-12 116-B5A-12.5 6/27/95 1347 <10 9.2 <10 <1 <300 <0.1 
FT5047-13 116-BSA-14.5 6/27/95 1347 10 8.8 <10 <1 <300 <0.1 
FT5047-14 116-B5B-10 6/27/95 1436 <10 9.1 <10 <1 <1000 <0.1 
FT5047-15 116-B5B-12.5 6/27/95 1436 <10 9.2 <10 <1 <1000 <0.1 
FT5047-16 116-85B-14.5 6/27/95 1436 <10 9.2 <10 <10 <1000 <0.1 
FT5047-17 116-B5C-6 6/27/95 1510 <10 9.2 <10 <1 <300 <0.1 - FT5047-18 116-B50-10 6/27/95 1553 <10 9.3 <10 1 <300 <0.1 
FT5047-19 116-850-12.5 6/27/95 1553 <10 9.1 <10 1 <300 <0.1 
FT5047-20 116-B50-15 6/27/95 1553 10 9.0 <10 1 <300 <0.1 
FT5047-21 116-BSH-10 6/27/95 1631 10 9.6 <10 <1 <300 <0.1 
FT5047-22 116-B5H-12.5 6/27/95 1631 <10 9.7 <10 1 <300 <0.1 
FT5047-23 116-BSH-15 6/27/95 1637 <10 9.1 <10 1 <1000 <0.1 
FT5047-24 116-BSG-10 6/27/95 1649 <10 9.3 <10 <10 <1000 <0.1 
FT5047-25 116-BSG-12.5 6/27/95 · 1649 <10 9.3 <10 1 <1000 <0.1 
FT5047-26 116-B5G-15 6/27/95 1649 <10 9.4 <10 <10 <1000 <0.1 
FT5047-27 BOG-7C2 6/28/95 1216 <10 8.4 <10 <100 <0.1 
FT5047-28 BOG-7C4 6/29/95 1351 <10 8.4 <10 <100 <0.1 
FT5047-29 east side pile BOG-7C6 6/29/95 1403 <10 8.4 <10 <10 <0.1 

FT5047-30 cell J BOG-702 6/30/95 1053 <10 9.4 <10 <10 <0.1 7/5 Split to WSCF 

FT5047-31 cell L BOG-7C8 6/30/95 · 1041 <10 <10 <1 <0.1 

7/10101;1 •AO PU Paoe 1 



FAST Sample Data Summary 
All Results in mg/kg as-received basis 

CII 
't, CII 
·c C 

CII 0 0 
C .. ., .c CII 
>, u ~ ~ 

FAST Field Sample HEIS Date Time .c l! >, :, .. .. e Sample ID ID Number Sampled Sampled CII CII .c E 0 ... iti E cu ., .. :, :, ~ :E C 0 C >, ·e ::c E 
0 :E 0 CL .. ·e :, :, D. .. -e .c 0 • e ..I cu u .. .. - ~ 

't, ·c 
u ·c ftl cu .c ·s ftl ftl • 0 Comments ct ... 0 :E 0 (I) (I) 0 m :E ... 

FT5047-32 cell K BOG-7D0 8/30/95 1047 <10 <1 <0.1 
FT5047-33 cell I BOG-7D4 6/30/95 1100 <10 <1 <0.1 
FT5047-34 cell H BOG-7D6 6/30/95 1110 <10 <1 <0.1 
FT5047-35 cell G BOG-7D8 6/30/95 1117 <10 <1 <0.1 
FT5047-36 cell F BOG-7F0 6/30/95 1259 <10 <1 <0.1 
FT5047-37 cell E BOG-7F2 6/30/95 1304 10 <1 <0.1 
FT5047-38 cell D BOG-7F4 6/30/95 1312 <10 <1 <0.1 
FT5047-39 cell C BOG-7F6 6/30/95 1322 <10 <10 <10 <1000 1.2 
FT5047-40 cell C BOG-7F8 6/30/95 1322 <10 <10 <10 2.4 
FT5047-41 cell B BOG-7G0 6/30/95 1351 10 <10 <10 <1000 0.2 
FT5047-42 cell A BOG-7G2 8/30/95 1402 10 <10 <1000 12.1 <1 ug/L 7/6 WSCF for TCLP 
FT5047-43 at 4' S BOG-7G6 7/6/95 1050 <10 <20 0.4 
FT5047-44 at14'S BOG-7G8 7/6/95 1058 <10 <10 <0.1 
FT5047-45 at24'S BOG-7H0 7/6/95 1115 <10 <10 <0.1 
FT5047-46 at 34' s BOG-7H2 7/6/95 1140 <10 <10 <0.1 
FT5047-47 at47'S BOG-7H4 7/6/95 1220 <10 <10 <0.1 
FT5047-48 at 54' S BOG-7H6 7/6/95 1233 <10 <1 <0.1 - FT5047-49 at 61' S BOG-7H8 7/6/95 1250 <10 <10 <0.1 
FT5047-50 cell H 2' BOG-7J0 7fl/95 1005 10 9.3 <10 <0.1 
FT5047-51 cell H 4' BOG-7J2 7fl/95 1032 <10 9.5 <10 0.5 
FT5047-52 cell F 2' BOG-7J4 7fl/95 1114 <10 8.9 1 0.6 
FT5047-53 cell D 2' BOG-7J6 7fl/95 1153 <10 8.6 <10 7.4 
FT5047-54 cell B 2' BOG-7J8 7fl/95 1231 <10 8.2 <10 9.4 
FT5047-55 cell C 2' BOG-7K0 7fl/95 1243 <10 8.3 <10 16 <1 ua/L 
FT5047-56 cell B 6' BOG-7K2 7fl/95 1328 <10 8.3 <10 2.8 <1 ug/L 
FT5047-57 cell A-2' BOG-7K4 7/7/95 1347 <10 <10 4 <1 ig/L 
FT5047-58 cell A-2' BOG-7K6 7fl/95 1347 <1 <1 4.8 
FT5047-59 French d BOG-8H1 7/10/95 1450 <1 <1 <.1 
FT5047-60 French d BOG-8H3 7/10/95 1503 <.1 
FT5047-61 French d BOG-8H5 7/10/95 1510 0.9 
FT5047-62 FDN4' BOG-8H7 7/11/95 1411 <.1 

7/19/951:49 PM Page 2 



FAST Sample Data Summary 
All Res ults In mg/kg as-received basis 

a, 
·c C 
0 0 

I C .. 

• .c OJ 

>, u :.:: � 
FAST Field Sample HEIS Date Time .c l! >, :I 

.. 
I:! Sample ID ID Number Sampled Sampled cu cu .c E 

E 0 I- w .. 
.. :I 

:I l;' :I C 0 C 
>, ·e X E 

s :c 0 A. .. ·e :I 
:I 0. 

-e .c e .I ,I:! • u .. -

,, ·c .J 
u ·c • cu .c ·o

lJ 
• • (J 

c( I- u :I u (I) ;; m :I � Comments 
FT5047-63 FDS4' BOG-8H9 7/11/95 1106 <.1 
FT5047-64 cell C-4' BOG-7K8 7/12/95 1347 2.4 i 

FT5047-85 cell C-6' BOG-7L0 7/12/95 1408 1.6 
FT5047-66 cell A-4' BOG-7L2 7/12/95 1441 2.7 
FT5047-87 cell A -6' BOG-7L4 7/12/95 1512 2.8 ' 

FT5047-68 cell E-2' BOG-7L6 7/17/95 1400 <.1 
FT5047-89 cell E -4' BOG-7L8 7/17/95 1418 <.1 
FT5047-70 cell E -4' BOG-7M0 7/17/95 1418 <.1 
FT5047-71 cell E -6' BOG-7M2 7/17/95 1439 1.4 
FT5047-72 cell E-6' BOG-7M4 7/17/95 1439 1.4 

7/19/951:49 PM P age3 
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95 I 3383~. 1333 020241 

Attached are the following items for your information: 

1) Meeting Minutes, Summary of Agreements on Remedial Action Goals, 100 Area RD/RA 

2) Cale Brief: MTCA Method B 

3) Cale Brief: 15 mrem/yr above background 

4) Cale Brief: Protection of Groundwater or River 

These items are in support of the existing and future remedial action within the 100 Area Source 
Operable Units. 

Action: Schedule Meeting to discuss calculation briefs for the afternoon of Thursday, July 
27, 1995 or Friday, July 28, 1995. 

July 20, 1995 
Unit Managers Meeting 



9513383 .. 1334 

Meeting Minutes 
Summary of Agreements on Remedial Action Goals 

100 Area RD/RA 
July 20, 1995 

026241 

These minutes summarize the results of meetings held May 9th, May 23rd, May 31st, and June 
14th between ERC, RL, EPA and Ecology to obtain agreements on the decision rules for 
implementing remedial action goals for 100 Area Remedial Design/Remedial Action (RD/RA). 
These decision rules address the remedial action goals as defined in the Proposed Plans for the 
100-BC-l, 100-DR-l and 100-HR-l Operable Units. This documents the agreements for each 
remedial action goal that were reached during these meetings. 

The remedial goals as stated in the proposed plans are: (e.g.; DOE/RL-94-99, Rev. 0, June' 95) 

• State of Washington Model Toxics Control Act (WAC 173-340) for organic and 
inorganic chemical constituents in soil to support unrestricted (residential) use. 

• Draft EPA and Nuclear Regulatory Commission (NRC) proposed standards of 15 
rnrem/year in soil above background for radionuclides for human health. 

• · Protection of groundwater such that contaminants remaining in the soil after remediation 
do not result in an impact to groundwater that could exceed Maximum Contaminant 
Levels (MCLs) under the Safe Drinking Water Act (40 CFR 141). This applies to waste 
sites where groundwater has not been impacted. 

• Protection of the Columbia River such that contaminants remaining in soil after 
remediation do not result in an impact to groundwater and, therefore, the Columbia River 
that could exceed the Ambient Water Quality Criteria under the Clean Water Act for 
protection of fish. This applies to sites where groundwater has already been impacted. 



Agreements for MTCA Remedial Action Goal 

Criteria Agreement Reached Current Resolution 
with Regulatory 

Agencies? 

Land Use Yes Potential exposure to an individual resident will be assumed. 

Exposure scenario and Yes Scenario and pathways consistent with MTCA Method B cleanup level (WAC-173-340-740(3)) ; soil 
pathways ingestion for a child receptor. · 

Exposure point Yes The exposure point for soil cleanup levels based on human health exposure shall be established from 
ground surfact to 15 ft below ground surface. (WAC 173-340-740(6)(c) 

Definition of the cleanup Yes Method B formula values presented in Model Toxics Control Act (Ml'CA) Cleanup Level and Risk 
standard Calculation (CLARC II) Update, January, 1995 

Cleanup standards shouJd be Yes Contaminant-specific cleanup standards will be significantly greater than Hanford site background 
above background concentrations, based on hypothesis testing (WAC 173-340-708(11 )) . 
concentrations in soil 

Cleanup standards should be Yes Where cleanup levels are below practical quantitation limits, the cleanup level will be the practical 
above quantitation limits quantitation limit (WAC l 73-340-707(2)). 



Agreements for I 5 mrem/year above Background Remedial Action Goal 

Criteria Agreement Reached Current Resolution 
with Regulatory 

Agencies? 

Land Use Yes Potential exposure to an individual resident will be assumed 

Exposure point Yes The exposure point for soil cleanup levels based on human health exposure shall be 
established from ground surface to 15 ft below ground surface. (WAC 173-340-
740(6)(c) 

Compliance date for Yes 2018 
radionuclide decay 

Exposure scenario Yes Exposure scenario will be similar to that described for MTCA Method B with the 
following inclusions due to the influence of radionuclides. 
-External exposure 
- Crop ingestion 
- Meat ingestion 
- Mille ingestion 
- Soil ingestion 

Background soils data Yes Hanford site background data. 

Cleanup standards should be Yes Where cleanup levels are below practical quantitation limits, the cleanup level will be the 
above quantitation limits practical quantitation limit; these will be considered the CRQL/CRDL specified in - • 

previous plans. 



Agreements for MCLs in Groundwater Remedial Action Goal 

Criteria Agreement Reached Current Resolution 
with Regulatory 

Agencies? 

Definition of the "Waste Site" Yes Individual waste disposal unit, i.e., french drain, crib, etc. 

What is the period of Yes 100 years 
assessment to evaluate 
"Remaining in the Soil"? 

What portion of "Groundwater" Yes The average unconfined aquifer is 30 to 90 ft. For purposes of this activity a 15 ft mixing 
is meant by groundwater? zone will be used. 

How is a "Previous impact to Yes Determined by the presence of any contaminant above MCLs and/or State Water Quality 
groundwater" to be determined? Standards under the disposal unit as monitored by the current well network. 

Calculation of soil Yes Screening of COPC followed by a calculation of soil concentrations based on the 
concentrations Summers method. 

Cleanup standards should be Yes Contaminant-specific cleanup standards will be significantly greater than Hanford Site 
above background background concentrations, based on hypothesis testing (WAC l 73~340-708() I). 
concentrations in soil 

Cleanup standards should be Yes Where cleanup levels are below practical quantitation limits, the cleanup level will be the 
above quantitation limits practical quantitation limit (WAC 173-340-707(2). 



Agreements for A WQC at the River Remedial Action Goal 

Criteria Agreement Reached Current Resolution 
with Regulatory 

Agencies? 

Definition of when this Yes Applies to sites where groundwater is contaminated above MCLs (counterpart to the fourth 
remedial action goal is applied. criterion in the previous remedial action goal.) 

Definition of the "Waste Site" Yes Individual waste disposal unit, i.e., french drain, crib, etc. 

What is the period of Yes 100 years 
assessment to evaluate 
"Remaining in the Soil"? 

What portion of "Groundwater" Yes The average unconfined aquifer is 30 to 90 ft. For purposes of this activity, a 15 foot mixing 
is meant by groundwater? zone will be used. 

Radionuclide criterion Yes Use A WQC available for chemical constituents for protection of fish. Use 1 rad/day for 
consistent with A WQC? radionuclides. 

What is the dilution factor from Yes A 10 to I dilution factor has been assumed until quantifiable data is available. POE is the river. 
groundwater to surface water? 

Calculation of soil Yes Calculation of soil concentrations based on the Summers method. 
concentrations 
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Calculation Cover Sheet 

Originator: John Lowe Date: June 19, 1995 Page 1 of 13 
Project: 100-BC-1 Demonstration Project 

100 Area Remedial Design 

Cale Title: Documentation ofMTCA Method B Cleanup Levels 

Objective: Document MTCA Method B cleanup levels. 

Methodology: 

Cleanup levels for nonradioactive (chemical) contaminants are tabulated directly from Model Toxic Control Act 
Cleanup Act (MCTA) Level and Risk Calculation (CLARC JI) Update, August 31, 1994, and January 1995 Update. 

Assumptions: 

1) MTCA Method B values for soil are used. This calculation sheet does not include the 100 times groundwater 
cleanup level values for soil, also specified in MTCA Method B. Values presented in this calculation sheet are 
applied only to contaminants detected within the top 1~ feet of soil. 

2) Value for cadmium is based on non-carcinogenic effects (cadmium is not a carcinogen by ingestion exposure). 
EPA and Washington Department of Ecology do not provide an oral cancer slope factor for estimating ingestion 
cancer risks from cadmium. EPA judges ingestion carcinogenicity data to be inadequate at this time (EPA, 1994 ). 

3) Value for lead is based on MTCA Method A (Table 2) value, WAC-173-340-740 - no method B value for lead 
inCLARC. 

4) Method B value for arsenic (1.43 mg/kg) is less than Hanford Site Background (9 mg/kg). Site background is 
used as the cleanup standard. 

Contaminant MTCAB 
Cleanup Level 
{mg/kg in soil) 

Antimony 32 

Arsenic 9' 

Barium 5600 

Cadmium 80 

Chromium VI 400 

Lead 250 

Manganese 11200 

Mercury 24 

IZinc 24000 

PCBs 0.13 

Benzo( a)pyrene 0.137 

Chrvsene 0.137 

mtca_qc.wpd 
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!Pentachlorophenol 8.33! 
"Hanford site background- UCL of95th percentile value (DOE/RL-92-42) 

Attachments: 

Tabulated values from CLARC II table are attached (pages 3-11). 

Table 2 from MTCA (lead value), page 12 

Hanford Site Background for arsenic, page 13 

References: 

Page 2 of 13 

Washington Department of Ecology. 1994. Model Toxic Control Act Cleanup Act (MCTA) Level and Risk 
Calculation (CLARC II) Update, August 31, 1994, and January 1995 Update. Publication #94-145. 

Environmental Protection Agency. 1994. Integrated Risk Information System. Toxicology Data Network, National 
Library of Medicine, Bethesda MD. 

Hanford Site Background Part 1: Soil Background for Nonradioactive Analytes. DOE/RL-92-24. 

Checked by: 
/ 

Date: t lz__, I c; ,-

Note for checker: Mark each item checked with a highlighter. Resolve any discrepencies with 
originator. Have originator initial any changes required. Sign and date in ink. 

mtca_qc.wpd 
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Model Toxics Control Act (MTCA) Cleanup Levels and Risk Calculation 
(CLARC II) Update 

January 1995 

This document is an update to the Toxic Cleanup Program's August 31, 1994 
Cleanup Levels and Risk Calculations (CLARC II) tables. A complete report will 
not be generated at this time. The following updates should be added directly 
to the August 31, 1994, CLARC II. 

Excessively High-Risk Based Cleanup Levels 

The use of CLARC II data can result in the calculation of excessively large 
cleanup levels for approximately 100-125 contaminants. This occurs primarily 
in the Method C Industrial Soil• Category for non-carcinogens. Percent level 
concentrations of contaminants such as chromium (Ill), 1,1-dichloroethane, 
xylenes, etc. have been calculated. Users of CLARC II should be aware that 
these calculated cleanup levels may not be acceptable for a site when 
considering other factors, such as the potential for cross-media contamination 
and the need to protect natural resources (groundwater, sediments, 
harvestable shellfish beds) and populations that may be at a disproportionate 
risk. \ 

Rounded Values 

The CLARC II database includes reference doses. For printing purposes, the 
presentation of reference doses in this report are rounded "to four decimal 
places". That is, if they are less than "1" they will look like "J(XXX", where "X" 
is a whole number. This number may be rounded to four decimal places. Since 
reference doses become more important as they get smaller (the cleanup level 
will also get smaller) then it might be important to know the full value of the 
reference dose. If necessary, please contact Barb Huether at the number 
shown below for the non-rounded values. 

Those numbers that are rounded "down" such as 0.00002 are shown as 
"0.0000". A number such as "0.00008" will be rounded "up" to "0.0001 ". 
Since this will make a difference in the calculation of hazard quotients, you 
should be aware of this when you see either ".0000" or ".000X". 

Note that "0.0000" is not the same as no value being listed. When no value is 
listed there is no established reference dose, and a non-carcinogen cleanup 
value cannot be calculated. 
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Cancer potency factors also use "four decimal places." However, the effect is 
not as critical since smaller_ values become less consequential because they 
result in higher, not smaller cleanup values. 

Method 8 and Method C " Formula Values" listed in CLARC II are computed 
using the entire (not rounded} reference dose in the formula calculation, and 
are not effected by rounding. 

If you have questions regarding CLARC II, please contact either Barb Huether 
at (360) 407-7183 or Dick Boose at (360) 407-7190. Questions related to 
development of site-specific cleanup standards using CLARC II should be 
directed to regional offices. If you have special accommodation needs, 
please contact the Toxics Cleanup Program at (360) 407-7183 (voice) or 
(360) 407-6006 (TC00). 

As a final note, CLARC II is not mandated by law, bul rather is provided as a 
service to staff and clients. While CLARC II is extensive, it is not exhaustive and 
the user may need to seek additional sources for compounds not shown. 
Furthermore, there is no assurance that CLARC II is free from errors, 
substantive or procedural, enforceable by any party in litigation with the State 
of Washington. 



I 12112194larochlor 1254 

I 12112194larochlor 1254 

I 12112194larochlor 1254 

I 12112194 lcadmium In soil 

12112194 lcadmium in soil 

12112194 ldanilol 

12112194ldanilol 

12112/94 idifluoroelhane; 1.1-

12112/94ldifluoroelhane; 1.1-

12/12194 lendosulf an 

12/12194 lhexamelhylene diisocyanale; 1,6-

12/12/94lhydrogen cyanide 

12/12/94 jhydrogen cyanide 

12/12/94 lnaphlhalene 

12/12/94 lnilric oxide 

12112/94 lnitrogen dioxide 

ORFDIOral reference dose 

CLASSIEPA Classification 

CEiCrilical eUecl 

OCPFiOral cancer potency ractor 

IRFDhnhalalion relerence dose 

NAMEIChemical name 

CLARC II Modification Histo 

11097-69·11 emply oculartoxicity; lmmunotoxicity 

11097-69-11 new record 0.00002 mg/kg/day 

11097-69·11 new record pcbs; polychlorinated biphenyls 

l440-43-9al 6.1 mg/kg/day empty 

1Ho-43-9al emply 6.1 mg/kg/day 

39515-41 -81 wilhdrawn 0.025 mg~g/day 

39515-41-81 emply f enpropalhrin 

75-37-61 new record 11.42857143 mg/kg/day 

75-37-61 .emply freon 152a 

115-29-71 wilhdrawn 0.006 mg/kg/day 

822-06-ol new record 2.86E-06 

74-90-81 emply .000857143 mg/kg/day 

74-90-61 emply .2 mg/I 

91-20-31 0.004 0.04 

10102-43-91 .1 mg/kg/day empty 

10102-44-ol 1 mg/kg/day emply 

CAS Chemical Abslract Service number 

BCF Bioconcenlrallon ractor 

MCL Maximum contaminant level 

MCLG Maximum contaminant level goal 

SYN Synonym ror chemical name 

CE 

ORFO 

SYN 

OCPF '....O 
c...n 

RCPF -t..N 
LN 

ORFD co 
c...,..) 
~ 

SYN 
·t...>4 

IRFD ...s:::. 
a--. 

w 
SYN \l... 

........__ 

ORFO -
vJ I 

IRFD 

IRFD 

Proposed MCL 

ORFD 

ORFD 

ORFD 



Model Toxic• Control Act 
Method I Fora.111 Value• 
D1t1 '4)Clated: l/]1/94 

GrOUld Water (ug/L) Surface Water (ug/L) loll (q/k1> . A I rC1111/liS) 
llon· llon· Ion· llon· 

Chet1lc1l •- CAI lllllt,er Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen 
•••••••••••••••••••••••••••••••••••• •••••••••••••• •••••••••• •••••••••• •••••••••• •••••••••• •••••••••• •••••••••• • •••••••••••••••••••• 

(antimony l 7440·]6·0 6.40e+OOO · 1.041+00] Q.20 .. 001 J 
1ntllll0f1Y pentoxlde 1314-60·9 I.OOe+OOO 4.00e+001 '° u, 
antimony potaeallll ~•rtr•t• 28]00-74-5 1.44e+001 7.20e+001 -LN 
antimony tetroxlda 1]]2·11·6 6.40e+OOO J.20e+001 t..N 
•rithnony trioxide 1309-64·4 6.40e+OOO ].20e+001 o:::i 

'-"J 
apollo 74115·24·5 2.0le+002 1.04e+OO] .. 
1raalh 140-57·1 J.50e+OOO l.00e+002 4.00e+001 4.00e• OOJ J.OOe-004 
aroclor 1016 12674-11-2 1.12-• 000 5.60-• 000 

(!faenlc, Inorganic) 7440-]1·2 5.00e-002 4.101+000 1.42•·002 1.11 .. 001 [.43-• 000) 6.00-• 001 1.501-007 
eralne 7714-42-1 2.27•·005 
11beato1 13]2·21 ·4 -C. 

118Urt 76571-14-1 1.44e+002 7.20e+002 
~ 11u1 .. 3337·71·1 I.OOe+002 4.00-• 00] 

atra1lne 1912-24·9 J.98e·OQ1 5.60e+002 4.55-• 000 2.aoe• oo1 
aver111ectln it 65195-55·] 6.40e+OOO 1.20e• 001 \r 

11obenune 10]-]]·J 7.95•·001 9.09e+OOO 6.12e-005 
(b!rha) 7440·]9·] 1. 12-• 00J {5.60e+OOJ) 1.60e·004 

barllll cyanide 542-62-1 1.60t-• OOJ I.OOe• OOl 
baygon 114-26-1 6.40t-• 001 ].20-• 002 
bayleton 43121·43·] 
baythrold 61]59-37·5 4.00t-• 002 2.00e+OOJ 
benefln 1861·40·1 4.IOt+OO] 2.40t-• 004 
be00111yl 17104·]5·2 l.00e+002 4.00e+OOJ 
bent11on 25057-19-0 4.001+001 2.00e+002 
benuldehyde 100-52-7 1.601+00] I.OOe+OO] 
benzene 71·43·2 1.511+000 4.]0e+001 J.45-• 001 Z.59e·004 
benzldln1 92-17·5 J.101-004 4.10e+001 J.221-004 1.191+001 4.J5e·OOJ Z.40e+002 l.26e·008 
ben10(1Janthr1cene 56·55·] 1.20,-002 2.96e·002 1.n1-001 c ben10~•1pyrene) 50-JZ·I 1.20e·002 2.961-002 ( 1.J7e·001) 1 .Zle-006 
ben1o(bJfluorenthene 205·99·2 1.2oe-002 Z.96e·002 1.]71-001 
ben1olkJfluoranthene 207-01·9 1.201-002 2.96e·002 1.J7e·001 
benaolc acid 65-15·0 6.40-• 004 J.20-• 005 



Model Toxic• Control Act 
Method I for-..le Value• 
Data updated: 1/31/94 

GrCMMld Water (ug/L) Surface Weter (ug/L) lollCIV/kg) AlrCIV/1111) 
llon· llon· Ion· Ion· 

Ch•lcel 11- CAI llueer Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen 
•••••••••••••••••••••••••••••••••••• •••••••••••••• •••••••••• •••••••••• •••••••••• •••••••••• • ••••••••• •••••••••• ••••••••••••••••••••• 
benzotrlchlorlde 91·07·7 6.73e·OOJ 7.69e·OOZ 
benzyl alcohol 100·51·6 '° benzyl ctilorlde 100·44·7 2.57•·001 5.18e+OO0 

Ui I - · 1 beryll ha 7440·41·7 Z.0Je·00Z 1,00-• 001 7.9Je·002 6.IZ-• 002 2.JJe-001 4.00-• 002 l.9Je·007 LN 
LN 

bete·chloronaphthelene 91·51·7 1.21-• 003 6.40-• 00J ~ I bldrln 141-66·2 1.60et000 I.00-• 000 
blphenthrln 12657·04-J 2.40-• 002 1.20-• 003 - "\ , 

~ Cl 
blphtnylJ1, 1'· 92·52·4 l.00e• 002 4.00e• OOJ 
blaCZ·chloro•1·•thyl·tthyl)tthtr 108·60·1 1.25-• 000 1.4]-• 001 · 1.07•·004 

vi blaC2·chlorotthyl)tthtr 111·44·4 ].911•·002 l.54t·001 9.091-001 6.12•·006 
bl1C2·chlorol1opropyl) ether )96311·32·9 J.20-• 002 4.20-• 004 J.20e• OO] 
blaC2·ethylhexyl) phthalete . 117·11·7 6.25-• 000 J.20e• 002 J.56e+OO0 J.99e+002 7.14-• 001 1.60-• 00J cft-
bla(chlor .. thyl)ether 542·18·1 1.99•·004 4.55•·003 J.41•·001 
bl1phenol 1 10-05·7 I.00-• 002 4.00etOOJ \,. 
boron 7440·42·1 1.44e• OOJ 7.20-• 00J 
bromodlchloroaethene 75-27·4 7.06e·OOI l.60e+002 2.79e+001 1.31-• 004 1.61-• 001 1.60e• OOJ 
br01110ttthene 593-60·2 6.12•·005 · 1.J7e·OOJ 
bromofor• 75·25·2 5.54e+OOO 1.60-• 002 2.19-• 002 1.Jle+004 1.27-• 002 1.60e+OOJ 1.92e·OOJ 
bra...thaoe 74·13·9 1.12e• oo1 9.68e• 002 1.12 .. 002 2.29•·00] 
bromophoa 2104-96·3 I.OOe+OOI 4.00-• 002 
brOIIIOXVfll l 1689-i4-s ].20e+002 1.60-• 00J 
bromoxvnll octanoate 1689·99·2 ].20t+002 1.60e+OOJ 
butedltnt;l,J· 106·99·0 4.17•· 006 
butanol;n· 71·]6·] · 1.60e+OOJ I.OOe+OOJ 
butyl benzyl phth•l•t• 15-68·7 J.20e+OOJ l-25e• OOJ 1.60-• 004 
butylete 2001-41·5 1.00-• 002 4.00-• 00J 
butylphthelyl butylglycolete 15-70·1 1.60-• 004 I.00-• 004 
butyrlc ecld;4·C2·•thyl·4· 94·11·5 1.60e• 002 I.00-• 002 
chlorophenoxy)· 
cecodyllc acid 75·60·5 4.I0-• 001 2. 0-• 002 
clldlh• In aol J ( f100r• •t•r 7440·43·9• 1.u.-002 1.60-• 001 1-~•-002 4.05t+001 1.64•·001 I.00-• 001 . 
velun for Net I 



Model Toxic• Control Act 
Method I fonula Value, 
Data '4)dated: 1/31/94 

Ground Water (IJI/L) Surface W1t1r (IJI/L) Soll(..a/kg) Alr(11111/lll) 
llon· llon· Ion· Ion· 

Chemical •- CAI llllli>lr Carcinogen C1rcl"°9en Carclnog•n Carcinogen carcinogen Carcinogen Carcinogen Carcinogen 
•••••••••••••••••••••••••••••••••••• •••••••••••••• •••••••••• •••••••••• • ••••••••• • ••••••••• •••••••••• •••••••••• • •••••••••••••••••••• 
chlorobtnzotrlfluorldt;4· 91-56·6 J.20e+002 1.60e+00J 
chlorobutane;1· 106-69·] 6.40t+00J J,20e+004 "-..0 

Ui 
chlorofora 67·66·] 7.17e+OOO l.00e+001 Z.IJe+OOZ 6.91e+OOJ 1.64t• OOZ 1.00-• 002 9.26••005 -
chloroaethane 74-17·) J:J7e• 000 1.JJe+00Z 7.69e+001 1.19•·00] 

LN 
L.N 

. chlorcnethyl •thyl ether 107-J0·Z GO 
t..:N 

chloronltrobenzene;o· 88·71·3 ],50-• 000 4.001+001 • 
chloronltroben11ne;p· 100·00·5 4.16e+000 5.56e+001 
chlorophtnol;2· 95·57·1 l.00t• 001 9.67t+001 4.00e+O0Z 
chlorophenyl 111thyl 1ulflde;p· . 121·09·1 
chlorophenyl Mthyl 1ulfone;p· 91-57·1 
chlorophenyl •thyl aulfoxlde;p· 934·71·6 · ( 
chloropropane;2· 75·29·6 4.64e-002 
chlorothalonll 1197-45·6 7.95e+O0O Z,40e+00Z 9.09e+001 1,20-• 00] a-. 
chlorotoluene;o· 95·49·1 1.60e+002 1.60t+00J 
chlorproph• 101·21·] J.20-• 00J 1.60e+004 \rs.) 
ch l orpyr lfo1 .2921·11·2 4.10t+001 2,40-• 002 
chlorpyrlfoa•Mthyl 5598·11·0 1.60t+002 l.00e+002 
chlorthlopho1 60211-56·4 1.21e+001 6.40-• 001 
chr•l1a (total) 7440·47·) 
chr1111iua(III) 16065·11·1 1.60-• 004 1,62e+005 1.ooe• oo4 

{chrmhn(VI D 11540-29·9 1.001+001 1.10-• 002 <foo .. 002) 1.11,-001 
<DfyseneJ 211-01·9 1.20,-ooz Z,961·002 Q.11,-001) 
copper 7440·50·1 5.~2•+002 2,66t+00J Z.96e+00J 
copper cyanide 544·92·] l,00e+001 4.00t• 00Z 
cr101ott 1001·51·9 
cre1ol;•· 101-39·4 I.00e+00Z 4.00e+00] 
creaol;o· 95·41·7 l.00e+002 4.00-• 00] 
cr11ol;p· 106·44·5 1.001+001 4.00e+00Z 
crotonaldehydt 12)-71·9 4.611-002 5.261-oo, J.951-006 
Clllllne 91·12·1 6.40e+00Z J.Z0e+00] 4,161-00J 
cyanazlne Zln5•46·Z J.Z0-• 001 1.60-• 00Z 
cyanide 57-12·5 J,Z0-• 002 5.19-• 004 1.60-• 00J 



Model Toxic• Control Act 
Method I fora,le Value• 
Data updated: 8/11/94 

GrOUld Meter (ug/L) Surface Meter (ug/L) lollC1111/k1) AlrC1111/.-S) 
llon· llon• llon· llon· 

Chemical 11 .. CA$ lluit>tr C1rclno1en Cerclnoaen cerclnoaen Cerclnoaen ~•rclnoaen Cerclnoaen Cerclnoaen Carcinogen 
•••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••• •••••••••• •••••••••• •••••••••• • ••••••••• •••••••••• • ••••••••••••••••••••• 
hexechlorophene 70-J0-4 4.80 .. ooo Z.40 .. 00l 
htlllne;n· 110-54-J ,.ao .. 002 4.80 .. 001 9.14t·OOZ '° U7 
htlllllnont 512]5·04·2 5.28 .. 002 2.64 .. 00] -. . ~ LN hydr1zlne/hydr1zlne 1ulf1te 302·01·2 2.92e·OOZ J.JJe-001 4.41e·007 Lt.) 

hydrogen chloride 7647-01-0 J .ZOe·OOJ co 
Lt,,J 

hydrogen cyanide 74-90·8 1.20 .. ooz 1.60 .. 00] t 

hydrogen aulflde na1-06-4 2.40et001 2.40t+002 4.16e-004 
hydroqulnone;p· 121·]1·9 6.40e+002 J.20e+OOJ 
l111zal ll ]5554·44·0 z.08 .. 001 1.04e+004 
laazaquln 81]]5·37·7 4.00 .. 001 2.00-• 004 ;-J 
lndtno[1,2,J· cdJpyrene 191·]9·5 1.2oe-ooz 2.96e·002 1.J7e·001 
lprodlont ]6734-19-7 6.40 .. 002 J.20.+00] ~ 
laobutyl ,tcohol 78·8J·1 4.80e+OOJ . 2.40e+004 
laophorone 78·59·1 9.Z1e+001 J.20e+OOJ 1.56t+OOJ 1.18e+oos 1.0Se+OOJ 1.60e+004 V' laopropalln JJ820·5]·0 2.40 .. 002 1.20 .. 001 
laopropyl Mthyl pho1pho1dc acid 1812-54·8 1.60e+OOJ 8.00t+OOJ 
l10J11ben 82558·50·7 8.ooe• oo2 4.00etOOl 
llctofen m01•6l·4 J.20 .. 001 1.60-• 002 

(!@ 74]9·92·1 
lt1d 1lkyl1 1Nv11llble02 1.60e-00l I.OOe·OOl 
l lndlnt 58·89·9 6.7Je·OOZ ~.80e+OOO J.14t·002 5.98e+OOO 7.69•·001 2.,0 .. 001 
l lnuron Jl0-55·2 J.20e+001 1.60e+002 
londax 8J055·99·6 J.20 .. 001 1.60e+004 
aalethlon 121·75·5 .• J.ZOe+002 1.60e+OOl 
111lelc anhydride 101·11·6 1.60e• OOl 1.00 .. 001 
111lelc hydr1zlde 121-JJ-1 8.00e+OOJ 4.00e• 004 
111lononltrlle 109-n-1 J.20,-001 1.60-• 000 
111ncoztb 8018·01·7 4.80 .. 002 2.40e• OOl 
Nneb 12427·31·2 8.00e+001 4.00-• 002 

(111n11w1e In aot!) 7439-96-Se 2.Z4e+OOJ (t1ze• ooj) 2.29e·005 
.. .,..,... In water 7439·96·5 1.00 .. 001 4.00e+OOZ 2.29e·005 
lllphoafolen 950·10·7 1.44e+OOO 7.20e+OOO 



Model Toxic, Control Act 
Method I for11.1l1 Value, 
D1t1 updated:'8/]1/94 

Gr~ W1t1r (UI/L) Surface Water (ug/L) loll( .. /kg) Alrc .. ,.a, 
llon· llon· Ion· llon· 

Chemical 1111111 CAI Numer C1rclno111n Carcinogen Carcinogen C1rclno11en C1rclno111n Cerclnogen Carcinogen Carcinogen 
•••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••• •••••••••• •••••••••• ··~······· • ••••••••• ....... , .. • •••••••••••••••••••• 
1111pl;t chloride 24307·26·4 4.80-• 002 2.40e+OOJ 

'-.0 CNrcury) 7439-97·6 4.I0-• 000 Q.40-• 001) 1.J7e·004 LJi 
111r~o• 150·50·5 -LN 11111rpho1 oxide 71·48·1 4.IOe-001 2.40-• 000 t..N 

o:::) inetalaxyl 57137·19·1 9.60-• 002 4.IOe+OOJ O,,J 
11111th1crylonltrll1 126·98·7 1.60-• 000 I.00-• 000 J.20e·004 

.. -1111th111ldo1pho1 10265·92·6 a.001-001 4.00e+OOO ~ 

inethanol 67-56· 1 4.00-• 00] 4.00e+004 
Nthldathlon 950·J7·8 1.60e+001 I.OOe+001 
Nthomyl 16752·77·5 4.00-• 002 2.00-• 00] 
111thoxy·5·nltroanlllne;2· 99·59·2 1.901+000 2.17-• 001 ~ 

inethoxychlor 72·43·5 1.001+001 1.36-• 000 4.001+002 
~ 11111thoxy1thanol acetate;2· 110·49·6 J.20e+001 1.60e+002 

aethoxy1th1nol;Z· 109·16·4 6.40-• 001 J.20e+002 9.14e·OOJ 
v-l 111ethyl 1c1t1te 79·20·9 a.ooe+OOJ a.001+004 

1111thyl 1cryl1t1 96-JJ·:S 4.10e+002 Z.401+00J 
methyl ethyl ketone 71·9]·] 4.801• 00] 4.101+004 4.571-001 
methyl l1obutyl ketone 1011-10·1 4.00e• 002 4.001+00] J.20e·002 
1111thyl 111rcury 22967-92·6 4.10-• 000 Z.401+001 
111ethyl Nthacrylat1 80·62·6 6.401+002 6.40e+OOJ 
Nthyl parathion 2911·00·0 4.00e!OOO 2.001+001 
11ethyl atyren1 2501]·15·4 9.601+001 4.1101+002 1.601-002 
111ethyl atyrene, alpha 911-11]·9 1.121+00] 5.601+003 
methyl tert·butyl ether _ 1634-04·4 1.J7e+OOO 
111ethyl·4·chlorophenoxy·1c1tlc 94-74·6 11.00e+OOO 4.001+001 
acld;2· 
11ethyl·5·nltro1nlllne;2· 99·55·11 2.651+000 J.0Je+001 
111ethylanlllne hydrochlor~de;Z· 6]6·21·5 4.86e-001 5.56-• 000 
aethyl1nlllne;Z· 95-5]·4 ].651-001 4.17-• 000 
11ethylene bl1CZ· chloroanlllne);4,4'· 101-14·4 6.7l1-001 1.12e+ool 7.69-• 000 5.60e+001 5.771-005 
•thylene bl1Cn,n'· 101·61·1 1.90-• 000 Z.17-• 001 

• dl•thyl)enlllne;4,41 • 
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Model Toxic• Control Act 
Method I fora.Ila Value• 
Data updated: 1/31/94 

Grauld Water Cut/L) Surface Weter Cut/L) loll (1111/ki) A I r(11111/IIIJ) 

Ion· Ion· Ion· Ion· 
Chemical 1 .. CAI llllt>er C1rclno1en Carcinogen Carcinogen C1rclno1en Carcinogen Carcinogen . C1rclno1•n Carcinogen 
•••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••• • ••••••••• • ••••••••• •••••••••• •••••••••• •••••••••• • •••••••••••••••••••• 
nltro•odlphenyl•lne;I· 86·10·6 1.79e+001 9.n .. ooo Z.04e+OOZ 
nltroaopvrrolldlne;N· 930·55-Z 4.17e-002 4.76e-001 J.57e·006 · '° :LJi 
nltrotoluene1;0·,• ·,p· 1321·12·6 1.60e+002 I.OOe+OOZ 

(.;,) 

norflurezon 27314·13·2 6.40e+00Z J.20e+00] LJ,,) 

nustar 15509-19·9 1.12e+001 5.60e+001 co 
t..>,J 

octabromodlphenyl ether JZ536·5Z·O 4.10e+001 2.40e+OOZ ! 

oct1hydro·1,J,5,7·tetrll"lltro• 2691-41·0 l.00e+002 4.00e+OOJ 
1,J,5,7·tetr11oclne 
oct1111thylPVrophoaphor•lde 152-16·9 J.Z0.+001 1.60e+Q02 
oryzalln 19044·18·] I.OOe+OOZ 4.00e+OOJ 
oxedlezon 19666-10·9 l.00e+001 4.00e+002 ....fl 
OXll!lyl 23135·2Z·O 4.00e+002 2.00e+OOJ 
oxyfluorfen 42174-0l·l 4.I0.+001 2.40e+OOZ ~ 
paclobutr11ol 76731·62·0 2.0le+OOZ 1.04-• 00] 
p1h l.l'llv11lable05 l-2De-ooz 1.ue-001 w 
par_,-t 1910-42·5 7.20.+001 ].60e+002 
parathion 56·]1·2 9.60e+001 4.10e+002 
pabulate 1114·71·Z l.00e+002 4.00e+OOJ 
pendl•th1l In 40417·4Z·1 6.40e+002 J.20e+003 
pentabro• o·6·chloro• 17·14·] J.IOe+OOO 4.]5e+001 
cyclohexane;1,Z,J,4,5· 
pent1bra.>dlph1nyl ether ]2534·11·9 J.ZOe+001 1.60e+002 
pent1chloroben11ne 601-93·5 1.Zle+001 6.40e+001 
pentachloronltrobenzene 12-61·1 ].~7•·001 4.10e+001 J.15e+OOO .Z.40e+OOZ 

~t•chlorophenoJ) 17·86·5 7.29e·001 4.IOe+OOZ 4.91e+OOO 7.07e+OOJ {a.13e+OO!} Z.40e+OOJ 
perNthrln 52645·5]·1 l.00e+002 4.00e+OO] 
perthan• 72-56-0 Z.65e+OOZ 4.10e+001 J.OJe+OOJ Z.40e+002 
phennedlph• 13614·6]·4 4.00e+OO] 2.00.+004 
phenol 101·95·2 9.60e+OO] 1.11e+006 4.10e+004 
phenylenedl•lne;•- 108·45·2 9.60e+001 4.10e+002 
phenylenedl•lne;o· 95·54·5 1.u .. 000 Z.1Je+001 
phenyl•rc:urlc 1cat,,~ 6Z·l1·4 1.Zle+OOO 6.40e+OOO 
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Model Toxic• Control Act 
Method I for11.1la Value1 
Data '4)dated: 8/31/94 

Gratnd Watar (ug/L) Surfaca Watar (ug/L) lollC1111/kg) AlrCav/1113) 
Non· Non· Nori· Non· 

Ch•lcal 11 .. CAI ~tat>er carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen Carcinogen 
•••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••• •••••••••• • ••••••••• •••••••••• • ••••••••• •••••••••• •••••••••• ••••••••••• 
phenylphanol;Z· 90·4J·7 4.61e+001 5.Z6e+OOZ 
pho••t nz-11-, J.ZOe+OOZ 1.60 .. ool '-..D 

<J'1 

pho1phlna 7803·51-Z 4.IOe+OOO z.,0 .. 001 ~ 
phthallc acld;p· 100-21-0 1.60e+004 8.00e+004 t...N 

phthal le anhydride 85-44·9 J.20a+004 1.60e+005 co 
.CJ,J 

plclor• 1911·02·1 1.1Za+OOJ 5.60 .. 001 ~ 

plrl• lpho1·Mthyl Z9232·9J·7 1.60a+001 1.00 .. 001 ~ 

polybro• lnattd bl la &a\Avallabl 106 9.lla·OOJ 1.12e·001 1.12.-00 5.60e·OOI 
u, 

polychlorlnated blphenyl1 1336-]6·] 1.14e·002 z.10a-oos 1.JOe-001 C\ 

pot111h11 cyanide 151-50·1 I.OOe+OOZ 4.00e+003 ~ 
pot111h11 allver cyanide · ~06·61·6 J.20e+00l 1.60e+004 
prochloraz 6n47-09·S 5.aJa-001 1.44-• 00Z 6.67e+OOO 7.20-• 002 
profluralln Z6J99·J6·0 9.60e• 001 . 4.10e+002 0 

prOMton 1610-11-0 . 2.40e+OOZ 1.ZOe+OOJ 
~ pr0111etrvn · 7217-19·6 6.40e+001 J.20e• OOZ 

pron .. lde 23950-51·5 1.ZOe+OOJ 6.00e+OOJ 
propachlor 1911-16-7 z.01 .. 002 1.04e+OO] w 
propanll 709-91·1 I.00-• 001 4.00 .. 002 
proparglte ZJ1Z·J5·1 J.ZOe• 002 1.601+003 
propargyl alcohol 107-19·7 J.20e+001 ,.60-• 002 
propazlne 139-40-Z J.20e+002 1.60 .. 001 
proph• 122-42·9 J.20-• 002 1.60-• 003 
proplconezole 60207-90-1 2.oa,+002 1.04e+00l 
proplonlc ecld;CZ·Mthyl-4· 93-65·2 1.60e+001 a.00 .. 001 
chlorophenoxy)2· 
propylene glycol 57·55·6 J.20e+005 1.60-• 006 J.20e+OOO 
propylene ·glycol dlnltrate;1,2· 6423-43·4 
propylena 1lycol aonoethyl ether 52125-51·1 1.12-• 004 5.60e+004 
propylene glycol • onoa11thyl ether 107-91·2 1.121+004 5.60-• 004 9.14e·001 
propylene oxide 75·56·9 1.12a·001 4.17e+OOO 5.ne-004 1.37e·OOZ 
pursuit 11n5-n-s ~.00-• 00] 2.00-• 004 
pydrln 51610-51·1 4.00e+002 2.00e+OO] 



Chealcal 11- CAI lumar 
•••••••••••••••••••••••••••••••••••• •••••••••••••• 
vanadlua pantoxlde 1114·62·1 
vanadyt aulfata 2m4-11-, 
var['• 1929-n-1 
vlnclozolln 50471·44·1 
vinyl acetate 101-05·4 
vinyl chloride 75·01·4 
warfarln 81·81·2 
white pho•phorua n21-14-o 
xylene 13JO·Z0·7 
xylene;•· 101-Jl·J 
xytena;o· 95-47·6 

Q§) 7440·66·6 
zinc cyanide 557·21·1 
zinc phoaphlde 1314·14·7 
zlneb 12122-67·7 

Nodel Toxic• Control Act 
Method I for .. ta Value• 
Data updated: 8/31/94 

GrOU'ld Watar . (ug/L) Surface Water (ug/L) 
llon· llon· 

Carcinogen Carcinogen Carcinogen Carcinogen 
•••••••••• •••••••••• •••••••••• •••••••••• 

1.44e+002 
J.20e+002 
1.60e+001 
4.00e+002 
8.00e+OOJ 

2.30a·002 Z.9Ze+OOO 
4.80a+OOO 
J.ZOe-001 
1.60e+004 
1.60e+004 
1.60e+004 
4.IOe+OOJ 1.65e+004 
I.OOe+OOZ 
4.IOe+OOO 
l.00e+002 

I L 

SoltC111/k1) Alr(q/111) 
Ion· Ion· 

Carcinogen Carcinogen Carcinogen Carcinogen 
• ••••••••• •••••••••• ••••••••••••••••••••• 

7.20e+002 
1.60e+OOJ '-D 

. LJ'1 
8.00e+001 

,_ 
0,-j 

2.00e+OOJ <:....lN 

8.00e+004 9.14•·002 
a:) 
t...,,J 

5.Z6a·001 2.soa-005 
2.40e+001 
1.60e+OOO 
1.60e+005 
1.60e+005 J.20e·001 
1.60.+005 J.20e·001 a.,o .. oou 

°:J 4.00e+OOJ 
2.40e+001 
4.00e+OOJ ~ 



Hazardous Substance 

Arsenic 
Benzene 
Cadmium 
Chromium 
DDT 
Ethyl benzene 
Ethylene dibromide 
Lead 
Lindane 
Methylene chloride 
Mercury (inorganic) 
PAHs (carcinogenic) 
PCB Mixtures 
Tetrachlorocthylenc 
Toluene' 
TPH (gasoline) 
TPH (diesel) . 
TPH (other) 
1.1.1 Trichloroethane 
Trichlorocthylenc 
Xylcnes 

I-"~ 
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Model Toxics Control Act-Cleanup · : 

. Table 2- -
Method A Cleanup Levels - Soil" 

CAS Number 

7440-38-2 
71-43-2 
7440-43-9 
7440-47-3 
50-29-3 
100-41-4 
106-93-4 
7439-92-1 
58-89-9 
7S-09-2 
7439-97-6 

127-18-4 
108-88-3 

71-55-6 
79-01-5 
1330-20-7 

173-340-740 

Cleanup Level 

20.0 mg/kgb 
0.5 mg/kf 
2.0 mg/kgJ 

100.0 mg/kf 
1.0 mg/kg' 

20.0 mg/kr 
0.001 mg/kg~ . 
250.0 mg/kg'. 

.1.0 mg/kgl 
0.5 mg/kgk 
1.0 mg/kg1 

1.0 mg/kgm 
1.0 mg/kg" 
0.5 mg/kg" 

40.0 mg/kg" 
100.0 mg/kgq 
200.0 mg/kg' 
200.0 mg/kg' 

20.0 mg/kg1 

0.5 mg/kgu 
20.0 mg/kf 

·• Caution on misusing method A tables. Method A tables have been developed for specific pur
poses. They arc intended to provide conservative cleanup leveis for sites undergoing routine 
cleanup actions or those sites with relatively f cw hazardous substances. The tables may not be 
appropriate for defining cleanup levels at other sites. For these reasons. the values in these 
tables should not automatically be used to define cleanup levels that must be met for financial. 
real estate. insurance coverage or placement. or similar transactions or purposes. Excccdanccs 
of the values in these tables do not necessarily trigger requirements for cleanup action under 
this chapter. 

b Arsenic. Cleanup level based on background concentrations in the state of Washington. 

-= Benzene. Cleanup level based on protection of ground water. 

J Cadmium. Cleanup level based on plant protection. 

~ Chromium. Cleanup level based on health risks associated with inhalation of resuspended dust. 

' DDT. Cleanup level based on concentrations derived using the procedures in subsection 
(3)(a)(iii)(B) of this section. 

1t Ethylbenzene. Cleanup level based on protection of ground water. 

h Ethylene dibromide. Cleanup level based on protection of ground water. 

' Lead. Cleanup level based on preventing unacceptable blood lead levels. 

(Ch. 173-340 WAC-, 1091 
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DOE/RL-92-24, Rev. 1 Draft 
01/1-1/93 

Table 6..:.9.a. Sitewide Soil ··sackground Threshold Levels Calculated from the 
Systematic Random Data Set for Using Weibull Distribution Results. 

Concentrations for the Percentiles of the Distribution (on the 
Regression Line) Are Listed Under the Respective Percentile 
Headings (e.g., 80%) .. Concentrations Corresponding to the 

Upper Confidence Limit (UCL) for the Estimated 
Percentiles are Listed Under the Percentile 

ANALYTE 

CCBA!..T 
aJ+&i 

FCN 
U:AO 

MAGN:SLM 
~ 

t.&D.Rf 
NICKEL 

POTASSIUM 
SELeLt.t 

SLVER 
SODIUM (1) 
SODIUM (2) 
ntAUJUM 
VANADIUM 

2K: 
MCL"l'SOEN.M 

TITANIUM 
2RXNLM 

UTHIUM 

NH3 
AU<AUNr1'Y 
SJUCON (1) 
SIUCON (2) 
A.U:)RfE 

Cl-UJFN5. 
N02 
N03 

O--P04 
S04 

UCL Heading (e.g., 80% UCL). 

WBBULLOJSTRIBUTION RESULTS 

80% 80% UCL (1) 

10'46'4 11276 

5.1 5.7 
118 127 
1.3 1 .3 

1'4032 
18 
15 
19 

28806 
8.3 

8246 
'464 
o. 1 
17 

185'4 

1.'4 
498 
481 

75 
85 

2175 
32 
28 
0.0 
3.7 

'4165 
38 
27 
1.8 
32 

16 
1.7 
91 

15712 
18 
15 
20 

31'476 
9.3 

8710 
487 
0.2 
18 

2058 

-
1.4 
560 
604 

.81 
67 

2395 
38 
33 
0.0 
5.7 

5925 
45 
38 
2.0 
63 

28 
1.8 
151 

90% 

12134 

8.'4 
138 ,. .. 

17572 
20 
18 
22 

33076 
10.5 
7224 
510 
0.3 
20 

2277 

1.4 
631 
712 

87 
70 

2575 
39 
33 
0.0 
8.5 

7985 
54 
51 
2.8 
121 

46 
1.8 
243 

90%UCL 

13218 

7.3 
151 
1.5 

20052 
23 
17 
25 

35026 
· 12.0 
7905 
538 
0.5 
21 

2588 

1.'4 
728 
940 

94 
73 

2865 
44 
35 
0.0 

13.6 
11885 

88 
91 
4.2 
255 

84 
2.4 
417 

(1) UPPEfl CONFIDENCE UM!T5 BASED ON 95% COVERAGE 

T6-9.l 

95% 

13821 

7.8 
158 
1.8 

21012 
24 
18 
28 

35748 
12.B 
8189 
548 
a.a 
22 

2878 

1.5 
784 
988 

97 
75 

2825 
45 
35 
0.0 

11.0 
12885 

73 
107 
5.3 
331 

10'4 
3.0 
503 

85% UCL 

15082 

-
® 

175 
1.8 

24842 
21 
18 
30 

31248 
14.9 
8180 
513 
1.3 
25 

3080 

2. 1 
909 

1383 

107 
78 

3307 
53 
37 
0.0 

. 27.4 
20085 

98 
231 
13.0 
713 

208 
12.7 
931 
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Calculation Cover Sheet 

Originator: John Lowe Date: June 20, 1995 Page 1 of ~s;-
Project: 100-BC-1 Demonstration Project 

100 Area Remedial Design 

Cale Title: Use ofRESRAD for verifying 15 mrem/year above background remedial action 
· goal and calculating 15 mrem/year radionuclide soil concentrations 

Objective: Document the assumptions, parameters and calculations used in RESRAD to 
verify achievement of 15 mrem/year above background remedial action goal. 

Methodology: 

Introduction 

Cleanup of radionuclides in soils at selected 100 Area liquid waste disposal sites is intended to 
achieve a cumulative 15 mrem/year above background dose rate. Determining when remedial 
action has achieved this cleanup level involves converting radionuclide· concentrations (in pCi/g) 
in soil into dose rates (in mrem/year) using a dose assessment model. Use of a model requires an 
exposure scenario that specifies a hypothetical receptor (i.e. a resident, worker or recreational 
user of a site), pathways of exposure from radionuclides in soil to the receptor and assumptions 
and parameters for estimating exposures and doses to the receptor from radionuclides in soil. 
This document describes the model to be selected for performing dose assessments for 100 Area 
Remedial Design/Remedial Action (RD/RA), describes the exposure scenario and presents the 
parameters and assumptions to be used in the model. 

Model Selection 

The model selected for 100 Area Remedial Design/Remedial Action (RD/RA) and 
Demonstration Project is the RESRAD (RESidual RADioactivity) model (ANL, 1993a). 
RESRAD was developed by Argonne National Laboratory (ANL) for implementing Department 
of Energy (DOE) guidelines for residual radioactive material in soil (ANL, 1993a). RESRAD 
has been evaluated by the U.S. Environmental Protection Agency (EPA) for use in performing 
dose assessments in support of the EP A's proposed radionuclide soil cleanup standard of 15 
mrem/year above background (40 CFR 196) (EPA, 1994a). ~Version 5.6 of 
RESRAD will be used for 100 Area projects. 

Exposure Scenario 

The regulatory agencies (EPA and Ecology) have expressed the intent that interim remedial 
measures for 100 Area sites did not restrict future uses of those sites. This general goal must be 
specified in terms of an exposure scenario and exposure pathways in order to use RESRAD to 

rcsradqc.wpd 
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convert radionuclide concentrations in soil into doses. 

L: 
For purposes of using RESRAD, unrestricted future use of the sites is assumed to''represented by 
an individual resident, in a rural-residential setting. This resident is assumed to consume crops 
raised in a backyard garden, and consume animal products, such meat and milk from locally
raised livestock or meat from game animals. Groundwater use is not included in the exposure 
scenario; cleanup levels evaluated using RESRAD address contaminants only within the top 15 
feet of soil. Cleanups of contaminants in soil for protection of groundwater is addressed 
separately from cleanups for protection of human health from contact with soil contaminants. 

The selected exposure pathways are consistent with the recommendations provided by the 
RESRAD user's manual (ANL, 1993a), except for exclusion of the drinking water exposure 
pathway and ingestion of fish from surface water. As discussed previously, protection of 
groundwater is intended to achieve MCLs ( 4 mrem/year), which is consistent with the EP A's 
proposed radionuclide soil cleanup standard (EPA, 1994b ). For fish ingestion at I 00 Area sites, 
there is little likelihood that surface runoff to the point of exposure (the Columbia River) would 
contribute significantly to total exposure. For most of the contaminants of potential concern in 
the 100 Area, external exposure would be the dominant exposure pathway (ingestion and 
inhalation exposure pathways contribute little to total exposure). However, for Sr-90, ingestion 
pathways are the dominant exposure pathways, and should be included to properly address 
cleanup of Sr-90 in soil. 

Exposure Pathways 

Exposure pathways to be used for converting radionuclide concentrations in soil to doses are: 

• External exposure 
• Inhalation of suspended dust 
• Inhalation of radon 
• Crop ingestion 
• Meat ingestion 
• Milk ingestion 
• Soil ingestion 

Assumptions: 

I. The parameters and assumptions to be used in RESRAD are summarized below in Table 
I. Most of the parameters values are the defaults supplied with RESRAD (ANL, 1993b). 

rcsradqc.wpd 
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Attachments: 

1. Table l with summary of assumptions and parameters. 

2. Summary output file from RESRAD 5.6. 

References: 

ANL. 1993a. Manual. for Implementing Residual Radioactive Materials Guidelines Using 
RESRAD, Version 5.0. Environmental Assessment Division, Argonne National Laboratory. 
ANL/EAD/LD-2. 

ANL. 1993b. Data Collection Handbook to Support Modeling the Impacts of Radioactive 
Material in Soil. Environmental Assessment and Information Sciences Division, Argonne 
National Laboratory. ANL/EAIS-8. 

EPA. 1994a. Technical Summary Report Supporting the Development of Standards for the 
Cleanup of Radioactively Contaminated Sites. U.S. Environmental Protection Agency, Office of 
Radiation and Indoor Air, Washington, D.C. Draft, April 1994. 

EPA. 1994b. Notice of Proposed Rulemaking for Radiation Site Cleanup Regulations, Draft 40 
CFR part 196, May 11, 1994. 

Checkedby: ~ 
Note for checker: Mark each item checked with a highlighter. Resolve any discrepencies with 
originator. Have originator initial any changes required. Sign and date in ink. 
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Table I. RESRAD parameters for unrestricted land use at selected JOO Arca sites 

Paramcler Stlcctcd Dtfaull Units Citation Ralionalc 
Value 

)Oil Density 2 1.5 g/cmJ WHC-SD-EN-Tl-294 
Hydro geology of the I 00-K Area 

rotal Porosity 0.4 0.4 Defaulr 

l:ffcctivc Porosity 0.2 0.2 Defauh 

Hydraulic conductivity IO 10 m/yr Dcfauh 

f/olumctric water content 0.094 0.05 DOE-RL 94-16, 100 Arca Based on mean 4.7 percent moisture content by weight. 
Excavation Trcatability Study 

: ffcctivc radon diffusion coefficient 3.00E-07 3.00E-07 m2/s Default 
lladon emanation coefficient • Ra-222 0.25 0.25 Default 

Ra-220 0.15 0.15 Default 
l>rccipitation rate 0.16 I m/yr OOE/RL-90-07, Rev 0., 100-BC-I Based on 6.3" per year annual rainfall 

Work Plan 

llunofT coefficient ~ot used 0.2 

rrigation rate 0.76 2 m/yr Information from Franklin Based on 30" of irrigation/year 
Irrigation District 

: vapotranpiration coefficient 0.83 0.5 DOE/RL-90-07, Rev 0., 100-BC-I Calculated from evapotranspirntion rate of 29", precipitatio, 
Work Plan rate of 6.3" and irrigation rate ofJ0" 

,oil-specific exponential b parameter S.3 5.3 Default 

~rosion rate 0.001 0.001 m/yr Default 

i-lydraulic gradient in groundwater !Not used 0.02 

..ength of contaminated zone parallel to aquifer Not used 100 m 
low 

Watershed area for nearby stream or pond Not used I.00E+06 m2 I 

Water table drop rate ~ot used 0.001 m/yr 

lladon vertical mixing dimension 2 2m Default 

l\nnual average windspced 3.3 
. 2 mis OOE/RL-90-07, Rev 0., 100-BC-I Based on 12 km/h. Monthly average windspccds range fron 

Work Plan 10 to 16 km/h 

l\verage building air exchange rate 0.5 0.S h-1 Default 

13uilding room height 2.5 2.S m Default 

Building indoor area factor I I Defauh 

~ickncss of uncontaminated unsaturated zone 12 12 DOE/RL-90-07, Rev 0., 100-BC-I Assumes depth to groundwater is 40 ft 
Work Plan 

Building foundation thickness 0.15 0.15 m Default 

l:oundation depth below ground surface I Im Default 

raction of time spent indoors on-site 0.S 0.S Default 
1:raction of time socnt outdoors on site 0.25 0.25 Default 
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Table I. RESRAD paramclcn for unrulriclcd land use 11 sclcclcd IOO Arca silu 

Paramdcr Sclcclcd Ddaull llnils Cilalion Ralionalc 
Value 

l\rca of conlaminalcd zone ' ...... ,. . ,. -;- 10,000 10,000 m2 Default ., 
t:ovcr deplh 0 Om Default; assumes contaminated soil spread on lhc surface. 

)istribulion coefficients Conlaminanl-specific Default 

"1ass loading for inhalation 2.00E-04 2.00E-04 g/m3 Dcfalt 

,hielding faclor for inhalation 0.4 0.4 Default 

)eplh of roots 0.9 0.9 m Dcfaull 

)Oil ingestion rate 42 42 g/yr Default •· · 

rhickness of contaminated zone 0.305 2m _I ' , ,/ J , • . / - ·. • Assumes conlaminalcdlis spread on-the-,oil to a depth of I fl 

,eafood consumption rate Not used 

"ruit, vegetable and grain consumption rale 160 160 kg/yr Default 

nhalalion rate 8400 8400 m3/yr Default 

c.eafy vegetable consumption rale 14 14 kg/yr Default 

ivcslock water ingestion rate for beef cattle 50 50 Ud Default 

.ivcstock water ingestion rate for milk cows 160 160 Ud Default 

~cat and poultry consumption rate63 63 63 kg/yr Default 

f..f ilk consumption rate 92 92 Uyr Default 

~hielding facator for external gamma radial ion 0.7 0.7 Default 

1:lapscd lime ofwasle placement 0 0 yr Default 

,hape factor (external gamma) I I Default 
"\.lnl,;na m~••• :nt~I,• rata loJnt urad ~·~ 

, ... 

Notes: 
•Source for default paramcteers: Data Collection Handbook to Support Modeling the Impacts of Radioactive Materials in Soil. ANUEAIS-8. 
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Sunnary: RESRAD default data Fi le: 15HREH.DAT 
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1RESRAD, Version 5.60 T½ Limit= 0.5 year 06/20/95 12:53 Page 2 
Sunnary: RESRAD default data File: 15HREH.DAT 

Dose Conversion Factor (and Related) Parameter Sunnary 
File: DOSFAC.81N 

0 Current 
Menu Parameter Value 

8-1 Dose conversion factors for inhalation, mrem/pCi: 
8·1 Ac·227+D 6.720E+OO 
8-1 Am-241 4.440E-01 
8-1 Co-60 2.190E-04 
8-1 Cs·137+D 3.190E-05 
8-1 Eu-152 2.210E-04 
8·1 Eu·154 2.860E-04 
8-1 Eu-155 4.140E·05 
8·1 Gd-152 2.430E -01 
8·1 Ni-63 6.290E-06 
8·1 Np·237+D 5.400E·01 
8·1 Pa·231 1.280E+OO 
8·1 Pb-210+D 2.320E·02 
B-1 Pu-238 3.920E·01 

Parameter 
Default Name 

6.720E+OO DCF2( 1) 
4.440E-01 DCF2( 2) 
2. 190E-04 DCF2( 3) 
3.190E·05 DCF2( 4) 
2.210E-04 DCF2( 5) 
2.860E-04 DCF2( 7)-
4.140E-05 DCF2( 8) · 
2.43DE·01 DCF2( 9) 
6.290E-06 DCF2(10) G---
5.400E·01 DCF2(11) 
1.280E+OO DCF2(12) ----2.320E·02 DCF2( 13) w 
3.920E·01 DCF2(14) v, 
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8·1 Pu-239 4.290E·01 4.290E·01 DCF2(15) 
8·1 Ra-226+0 8.600E·03 8.600E·03 DCF2(16) 
B-1 Ra · 228+D 5.0BOE-03 5.0BOE-03 DCF2( 17) 
B-1 Sr-90+0 1.310E·03 1.310E·03 DCF2(18) 
B-1 Th·228+D 3.450E·01 3.450E · 01 DCF2(19) 
B-1 Th-229+0 2. 160E+OO 2.160E+OO DCF2(20) 
8·1 Th-230 3.260E·01 3.260E·01 DCF2(21) 
8·1 Th-232 1.640E+OO 1.640E+OO DCF2(22) 
B-1 U-233 1.350E ·01 1.350E · 01 DCF2(23) 
B-1 U-234 1.320E·01 1.320E·01 DCF2(24) '-..o 
B-1 U· 235+D 1.230E·01 1.230E·01 DCF2(25) <..n 
8·1 U-238+0 1.180E·01 1. 1 BOE ·01 DCF2(26) 

LN 
D· 1 Dose conversion factors for ingestion, mrem/pCi: LN 

co D-1 Ac-227+0 1.480E·02 1.480E·02 OCF3( 1) {J,,j 
0·1 Am-241 3.640E·03 3.640E·03 OCF3( 2) • 
0·1 Co-60 2.690E -05 2.690E·OS OCF3( 3) 

~ 0· 1 Cs· 137+0 5.000E-05 5.000E-05 DCF3( 4) 0-... D· 1 Eu-152 6.480E·06 6.480E-06 DCF3( 5) '-.,;N 
D· 1 Eu-154 9.550E·06 9.550E·06 OCF3( 7) 
D· 1 Eu-155 1.530E·06 1. 530E ·06 OCF3( 8) 
0·1 Gd-152 1.610E·04 1.610E·04 OCF3( 9) 
D· 1 Ni-63 5.770E·07 5.770E·07 DCF3(10) 
0·1 Np-237+0 4.440E-03 4.440E·03 DCF3(11) 
0·1 Pa-231 1.060E·02 1.060E·02 OCF3(12) 
D· 1 Pb· 210+D 7.270E·03 7.270E·03 OCF3(13) 
0·1 Pu-238 3.200E·03 3.200E·03 OCF3( 14) 
D· 1 Pu-239 3.540E·03 3.540E· 03 OCF3(15) 
0·1 Ra-226+0 1.330E·03 1.330E·03 OCF3( 16) 
0·1 Ra-228+0 1.440E·03 1.440E·03 OCF3( 17) 
0-1 Sr-90+0 1.530E·04 1.530E·04 DCF3(18) 
0·1 Th-228+0 8.0BOE-04 8.080E·04 OCF3(19) 
0·1 Th-229+0 4.030E·03 4.030E· 03 DCF3(20) 
D-1 Th-230 5.480E·04 5.480E· 04 DCF3(21) 
0·1 Th-232 2.730E·03 2.730E·03 DCF3(22) 
0·1 U-233 2.890E·04 2.890E-04 OCF3(23) 
0·1 U-234 2.830E·04 2.830E·04 OCF3(24) 

1RESRAD, Version 5.60 T~ Limit= 0.5 year 06/20/95 12:53 Page 3 
Sunnary: RESRAD default data File: 15MREM.DAT 

Dose Conversion Factor (and Related) Parameter Sunnary (continued) 
File: DOSFAC.BIN 

0 Current Parameter 
Menu Parameter Value Default Name 

0·1 U-235+0 2.670E·04 2.670E·04 DCF3(25) ';J 
0·1 U-238+0 2.690E·04 2.690E·04 DCF3(26) 

w 
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0-34 Food transfer factors: 
0-34 Ac -227+0, plant/soil concentration ratio, dimensionless 2.S00E-03 2.S00E -03 RTF( 1, 1) 
D-34 Ac-227+0, beef/livestock-intake ratio, (pCi/kg)/CpCi/d) 2.000E -05 2.000E-05 RTF( 1, 2) 
D-34 Ac -227+0 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E -05 RTF( 1,3) 
D-34 
0-34 Am-241 , plant/soil concentration rat io, dimensionless 1.000E-03 1.000E-03 RTF( 2, 1) 
0-34 Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-05 5.000E-05 RTF( 2,2) 
0-34 Am-241 , milk/livestock-intake ratio, (pCi/L)/CpCi/d) 2. 000E-06 2.000E-06 RTF( 2,3) 
0-34 
D-34 Co-60 , plant/soil concentration ratio, dimensionless 8.000E-02 8.000E -02 RTF( 3, 1) 

"° D-34 Co-60 , beef/livestock-Intake ratio, CpCi/kg)/(pCl/d) 2.000E-02 2.000E -02 RTF( 3,2) t.n 0-34 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-03 2.000E-03 RTF( 3,3) ·-D-34 LN 
D-34 Cs-137+0 plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF( 4,1) Lt,,) 

D-34 Cs-137+0 , beef/livestock-intake ratio, (pCi/kg)/CpCi/d) 3.000E -02 3.000E-02 RTF( 4,2) co 
D-34 Cs· 137+0 milk/livestock-intake ratio, CpCi/L)/CpCi/d) 8.000E-03 8.000E -03 RTF( 4,3) 

:e.:,..J 

D-34 
0-34 Eu· 152 , plant/soil concentration ratio, dimensionless 2.S00E-03 2.S00E -03 RTF( 5, 1) ·t..,..j 

D-34 Eu- 152 , beef/livestock-intake ratio, (pCi/kg)/CpCi/d) 2.000E-03 2.000E -03 RTF( 5,2) O"-, 

D-34 Eu- 152 , milk/livestock - intake ratio, (pCi/l)/CpCi/d) 2.000E -05 2.000E-05 RTF( 5,3) -s= 
0-34 
D-34 Eu- 154 , plant/soil concentration ratio, dimensionless 2.S00E-03 2.S00E-03 RTFC7,1) 
D-34 Eu-154 , beef/livestock-intake ratio, CpCi/kg)/(pCi/d) 2.000E-03 2.000E-03 RTF( 7,2) 
0-34 Eu-154 , milk/livestock-intake ratio, (pCi/L)/CpCi/d) 2.000E-05 2.000E · 0S RTF( 7,3) 
D-34 
D-34 Eu-155 , plant/soil concentration ratio, dimensionless 2.S00E-03 2.S00E-03 RTF( 8,1) 
D-34 Eu-155 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-03 2.000E-03 RTF( 8, 2) 
D-34 Eu-1 55 , milk/livestock- intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E-05 RTF( 8,3) 
D-34 
D-34 Gd-152 , plant/soil concentration ratio, dimensionless 2.S00E-03 2.S00E-03 RTF( 9, 1) 
D-34 Gd-152 , beef/livestock-intake ratio, CpCi/kg)/CpCi/d) 2.000E-03 2.000E-03 RTF( 9,2) 
D-34 Gd-152 , milk/livestock- intake ratio, CpCi/L)/CpCi/d) 2.000E-05 2.000E -05 RTF( 9,3) 
D-34 
0-34 Ni -63 , plant/soil concentration ratio, dimensionless 5.000E-02 5.000E-02 RTF(10,1) 
D-34 Ni-63 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF(10,2) 
D-34 Ni-63 , milk/livestock - intake ratio, (pCi/L)/CpCi/d) 2.000E -02 2.000E-02 RTF(10,3) 
0-34 
D-34 Np-237+0 , plant/soil concentration ratio, dimensionless 2.000E-02 2.000E-02 RTF(11, 1) 
D-34 Np-237+0 , beef/livestock- intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF(11,2) 
D-34 Np-237+0 , milk/livestock-intake ratio, (pCi/L)/CpCi/d) 5.000E-06 5.000E-06 RTF( 11,3) 
D-34 
D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF(12, 1) 
0-34 Pa-231 , beef/livestock-intake ratio, CpCi/kg)/CpCi/d) 5.000E-03 5.000E-03 RTF( 12,2) 

~ D-34 Pa-231 , milk/livestock- intake ratio, (pCi/l)/CpCi/d) 5.000E-06 5.000E-06 RTF( 12,3) 
D-34 -D-34 Pb-210+0 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF(13,1) w 
D-34 Pb-210+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 8.000E-04 RTF(13,2) (r\ 0-34 Pb-210+0 milk/livestock-intake ratio, (pCi/L)/CpCi/d) 3.000E-04 3.000E-04 RTF( 13,3) 
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1RESRAD, Version 5.60 T¼ Limit= 0.5 year 06/20/95 12:53 Page 4 
SlJ!lllary: RESRAD default data File: 15MREM.DAT 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
File: DOSFAC.BIN 

0 Current Parameter 
Menu Parameter Value Default Name 

0·34 Pu-238 , plant/soil concentration ratio, dimensionless 1.0DDE-03 1.0DOE-03 RTF(14, 1) 
0· 34 Pu-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.DDDE-04 1.0DDE ·04 RTF(14,2) 

"-0 0·34 Pu-238 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.00DE·D6 1.DDDE-06 RTF(14,3) c..n 0·34 -0·34 Pu-239 , plant/soil concentration ratio, dimensionless 1.00DE-03 1.0DDE-03 RTF(15,1) c....N 
0·34 Pu-239 , beef/livestock-intake ratio, CpCi/kg)/{pCi/d) 1.00DE-04 1.0DOE-04 RTF(15,2) {....N 

co 0·34 Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.0DOE-06 1.000E-06 RTF(15,3) {.J,J 
0·34 f 
0·34 Ra-226+0 plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF( 16, 1) 
0·34 Ra-226+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.0DOE-03 1.000E-03 RTF(16,2) LJ-,) 

0·34 Ra-226+0 , milk/livestock-intake ratio, (pCi/l)/(pCi/d) 1.000E-03 1.0DDE-03 RTF{16,3) °"" U"l 0·34 
0·34 Ra-228+0 , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E·02 RTF(17,1) 
D-34 Ra ·228+D , beef/livestock-intake ratio, (pCi/kg)/CpCi/d) 1.000E-03 1.000E-03 RTFC17,2) 
0·34 Ra·228+D , milk/livestock-intake ratio, (pCi/l)/(pCi/d) 1.000E·D3 1.0DDE-03 RTF(17,3) 
0·34 
0·34 Sr·90+D , plant/soil concentration ratio, dimensionless 3.00DE·01 3.0DOE-01 RTF(18, 1) 
0·34 Sr·90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.00DE-03 8.0DOE-03 RTF( 18, 2) 
0·34 Sr-90+0 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.00DE-03 2.000E-03 RTF(18,3) 
0·34 
0·34 Th-228+0 , plant/soil concentration ratio, dimensionless 1.0DDE-03 1.0DOE-03 RTF(19, 1) 
0· 34 Th-228+0 , beef/livestock-Intake ratio, {pCi/kg)/(pCi/d) 1.00DE-04 1.000E-04 RTF(19,2) 
0·34 Th-228+0 , milk/livestock-intake ratio, {pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF(19,3) 
0·34 
0·34 Th-229+0 , plant/soil concentration ratio, dimensionless 1.000E-03 1.0DOE-03 RTF(20,1) 
0·34 Th-229+0 , beef/livestock-intake ratio, {pCi/kg)/{pCi/d) 1.00DE-04 1.000E-04 RTF(20,2) 
0·34 Th-229+0 , milk/livestock-Intake ratio, {pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF(20,3) 
0·34 
0·34 Th-230 , plant/soil concentration ratio, dimensionless 1.00DE-03 1.000E-03 RTF(21, 1) 
0· 34 Th-230 , beef/livestock-intake ratio, (pCi/kg)/CpCl/d) 1.000E-04 1.000E-04 RTF(21,2) 
0·34 Th-230 , milk/livestock-intake ratio, {pCi/L)/(pCi/d) 5.DDOE-06 5.0DOE-06 RTF(21,3) 
0·34 
0·34 Th-232 , plant/soil concentration ratio, dimensionless 1.00DE·03 1.000E-03 RTF{22, 1) 
0·34 Th-232 , beef/lfvestock·fntake ratio, {pCi/kg)/(pCl/d) 1.000E-04 1.000E-04 RTF(22,2) 
0·34 Th-232 , mflk/lfvestock·lntake ratio, CpCi/L)/CpCi/d) 5.000E-06 5.0DOE-06 RTF(22,3) 
0·34 -n 
0·34 U·233 , plant/soil concentration ratio, dimensionless 2.500E·03 2.500E· D3 RTF(23, 1) 

------
0·34 U-233 , beef/livestock-intake ratio, {pCi/kg)/(pCl/d) 3.400E·04 3.400E·04 RTF(23,2) 
0·34 U-233 , milk/livestock-intake ratio, (pCi/L)/CpCi/d) 6.000E-04 6.000E·04 RTF{23,3) w 
0·34 (/>\ 
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D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 

U-234 
U-234 
U-234 

, plant/soil concentration ratio , dimensionless 
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
, milk/livestock- intake ratio, (pCi/L)/CpCi/d) 

U-235+D , plant/soil concentration ratio, dimensionless 
U-235+D , beef/livestock- intake ratio, (pCi/kg)/(pCi/d) 
U-235+D , milk/livestock-intake ratio, (pCi/l)/(pCi/d) 

D-34 U-238+D , plant/soil concentration ratio, dimensionless 
D-34 U-238+D , beef/livestock- intake ratio, (pCi/kg)/(pCi/d) 
D-34 U· 238+D , milk/livestock-intake ratio, (pCi/l)/(pCi/d) 

1RESRAD, Vers ion 5.60 T¼ Limit= 0.5 year 06/20/95 12:53 
Surrnary : RESRAD default data File: 

2.500E -03 
3.400E·04 
6.000E -04 

2.500E·03 
3.400E-04 
6.000E-04 

2.500E -03 
3.400E-04 
6.000E-04 

Page 5 
15HREH.DAT 

2.500E·03 
3.400E-04 
6.000E -04 

2.500E-03 
3.400E-04 
6.000E -04 

2.500E-03 
3.400E-04 
6.000E-04 

Dose Conversion Factor (and Related) Parameter Summary (continued) 
Fi le: DOSFAC.BIN 

0 
Menu 

D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 . 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 

Parameter 

Bioaccl.l!Lllation factors, fresh water , L/kg: 
Ac -227+D fish 
Ac -227+D crustacea and mollusks 

Am-241 
Am-241 

Co-60 
Co-60 

fish 
crustacea and mollusks 

f ish 
crustacea and mollusks 

Cs-137+D, fish 
Cs-137+0, crustacea and mollusks 

Eu-1 52 f ish 
Eu-152 crustacea and mollusks 

Eu-154 fish 
Eu- 154 crustacea and mollusks 

Eu-155 , f ish 
Eu-155 crustacea and mollusks 

Gd-1 52 fish 
Gd-152 crustacea and mollusks 

Ni -63 fish 
Nl-63 crustacea and mollusks 

Np-237+0 fish 

Current 
Value Default 

1.500E+01 1.500E+01 
1.000E+03 1.000E+03 

3.000E+01 3.000E+01 
1.000E+03 1.000E+03 

3.000E+02 3.000E+02 
2.000E+02 2.000E+02 

2.000E+03 2.000E+03 
1.000E+02 1.000E+02 

5.000E+01 5.000E+01 
1.000E+03 1.000E+03 

5.000E+01 5.000E+01 
1.000E+03 1.000E+03 

5. 000E+01 5.000E+01 
1.000E+03 1.000E+03 

2.500E+01 2.500E+01 
1.000E+03 1.000E+03 

1.000E+02 1.000E+02 
1.000E+02 1.000E+02 

3.000E+01 3.000E+01 

RTF(24,1) 
RTF(24,2) 
RTFC24,3) 

RTF(25,1) 
RTFC25,2) 
RTFC25,3) 

RTFC26, 1) 
RTFC26,2) 
RTF(26,3) 

Parameter 
Name 

BIOFAC( 1,1) 
BIOFAC( 1,2) 

BIOFAC( 2, 1) 
BIOFAC( 2,2) 

BIOFAC( 3, 1) 
BIOFAC( 3,2) 

BIOFAC( 4,1) 
BIOFAC( 4,2) 

BIOFAC( 5,1) 
BIOFAC( 5,2) 

BIOFAC( 7,1) 
BIOFAC( 7,2) 

BIOFAC( 8,1) 
BIOFAC( 8,2) 

BIOFAC( 9, 1) 
BIOFAC( 9,2) 

BIOFAC(l0,1) 
BIOFAC(10,2) 

BIOFAC(11, 1) 
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D-5 Np-237+D , crustacea and mollusks 4.000E+02 4.000E+02 BIOFAC(11,2) 
D-5 
D-5 Pa-231 fish 1.000E+01 1.000E+01 BIOFAC(12,1) 
D-5 Pa-231 crustacea and mollusks 1. 100E+02 1. 100E+02 BIOFAC(12,2) 
D-5 
D-5 Pb-210+D fish 3.000E+02 3.000E+02 BIOFAC(13,1) 
D-5 Pb-210+0 crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC(13,2) 
0-5 
D·5 Pu-238 fish 3.000E+01 3.000E+01 BIOFAC(14, 1) 
0·5 Pu-238 crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC(14,2) 

""° D-5 LJi 
D-5 Pu-239 fish 3.000E+01 3.000E+01 BIOFAC(15,1) -0·5 Pu-239 crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC(15,2) t,.j 

D-5 0,) 

D-5 Ra -226+D fish 5.000E+01 5.000E+01 BIOFAC(16,1) co 
D-5 Ra -226+0 crustacea and mollusks 2.500E+02 2.500E+02 BIOFAC(16,2) 

~ 

0-5 --D-5 Ra -228+D fish 5.000E+01 5.000E+01 BIOFAC(17,1) u~ o-., 0·5 Ra -228+0 crustacea and mollusks 2.500E+02 2.500E+02 BIOFACC17,2) '.J 
D-5 
D-5 Sr-90+D fish 6.000E+01 6.000E+01 BIOFAC(18, 1) 
D-5 Sr-90+D , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC(18,2) 

1RESRAO, Version 5.60 T½ Limit= 0.5 year 06/20/95 12:53 Page 6 
Surmary: RESRAD default data File: 15HREH.DAT 

Dose Conversion Factor (and Related) Parameter Sl.lllllary (continued) 
File: DOSFAC.BIN 

0 Current Parameter 
Menu Parameter Value Default Name 

0-5 Th-228+D, fish 1.000E+02 1.000E+02 BIOFAC(19, 1) 
D-5 Th-228+D crustacea and mollusks 5.000E+02 5.000E+02 BIOFAC(19,2) 
D-5 
D-5 Th-229+D fish 1.000E+02 1.000E+02 BIOFAC(20,1) 
0-5 Th-229+0, crustacea and mollusks 5.000E+02 5.000E+02 BIOFAC(20,2) 
0-5 
0-5 Th -230 , fish 1.000E+02 1.000E+02 BIOFAC(21,1) 
D-5 Th-230 crustacea and mollusks 5.000E+02 5.000E+02 BIOFAC(21,2) 
0-5 
0-5 Th-232 fish 1.000E+02 1.000E+02 BIOFAC(22,1) 
0-5 Th-232 , crustacea and ~llusks 5.000E+02 5.000E+02 BIOFAC(22,2) 
0-5 
D-5 U-233 fish 1.000E+01 1.000E+01 BIOFAC(23,1) 
D-5 U-233 crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC(23,2) 
0-5 
0-5 U-234 fish 1.000E+01 1.000E+01 BIOFAC(24,1) 
0-5 U-234 crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC(24,2) 
o-5 -w 

rcsradqc.wpd 
V'\ 



0·5 U·235+0 fish 1.000E+01 1.000E+01 BIOFAC(25,1) 
0·5 U-235+0 crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC(25,2) 
0·5 
0·5 U·238+0 fish 1.000E+01 1.000E+01 BIOFAC(26, 1) 
0·5 U-238+0 crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC(26,2) 

1RESRAO, Version 5.60 T½ Limit = 0.5 year 06/20/95 12:53 Page 7 
Summary: RESRAO default data Fi le: 15MREM.OAT 

Site-Specific Parameter Summary 
0 User Used by RESRAD Parameter 

Menu Parameter Input Oefaul t (If different from user input) Name 

R011 Area of contaminated zone Cm**2) 1.000E+04 1.000E+04 ... AREA 
R011 Thickness of contaminated zone (m) 3.050E·01 2.000E+OO ... THICKO 
R011 Length parallel to aquifer flow (m) 1.000E+02 1.000E+02 ... LCZPAQ 
R011 Basic radiation dose limit (mrem/yr) 1.500E+01 3.000E+01 ... BRDL 
R011 Time since placement of material (yr) O.OOOE+OO O.OOOE+OO ... Tl 
R011 Times for calculations (yr) 1.000E+OO 1.000E+OO ... T( 2) 
R011 Times for calculations (yr) 3.000E+OO 3.000E+OO ... T( 3) 
R011 Times for calculations (yr) 1.000E+01 1.000E+01 ... TC 4> 
R011 Times for calculations Cyr) 2.200E+01 3.000E+01 ... TC 5> 
R011 Times for calculations (yr) 3.000E+01 1.000E+02 ... T( 6) 
R011 Times for calculations (yr) 1.000E+02 3.000E+02 ... T( 7) 
R011 Times for calculations (yr) 3.000E+02 1.000E+03 ... T( 8) 
R011 Times for calculations (yr) 1.000E+03 O.OOOE+OO ... T( 9) 
R011 Times for calculations (yr) not used O.OOOE+OO ... T(10) 

R012 Initial principal radionuclide (pCi/g): Am-241 1.000E+OO O.OOOE+OO . -. S1( 2) 
R012 Initial principal radionuclide (pCi/g): Co·60 1.000E+OO O.OOOE+OO . -- S1( 3) 
R012 Initial principal radionuclide (pCi/g): Cs· 137 1.000E+OO O.OOOE+OO . -- S1( 4) 
R012 Initial principal radionuclide (pCi/g): Eu· 152 1.000E+OO O.OOOE+OO --- S1( 5) 
R012 Initial principal radionuclide (pCi/g): Eu· 154 1.000E+OO O.OOOE+OO . -- S1( 7) 
R012 Initial principal radionuclide (pCi/g): Eu· 155 1.000E+OO O.OOOE+OO . -- S1( 8) 
R012 Initial principal radionuclide (pCi/g): Ni ·63 1.000E+OO O.OOOE+OO .. - S1(10) 
R012 Initial principal radionuclide (pCi/g): Pu-238 1.000E+OO O.OOOE+OO --- S1(14) 
R012 Initial principal radionuclide (pCl/g): Pu-239 1.000E+OO O.OOOE+OO . -- S1( 15) 
R012 Initial principal radionuclide (pCi/g): Sr·90 1.000E+OO O.OOOE+OO - . - S1(18) 
R012 Initial principal radionuclide (pCi/g): Th-228 1.000E+OO O.OOOE+OO - . - S1( 19) 
R012 Initial principal radionuclide (pCi/g): Th-232 1.000E+OO O.OOOE+OO -- - S1(22) 
R012 Initial principal radionuclide (pCi/g): U-234 1.000E+OO O.OOOE+OO . -- S1(24) 
R012 Initial principal radionuclide CpCi/g): U-238 1.000E+OO O.OOOE+OO - -- S1(26) 
R012 Concentration in groundwater (pCi/L): Am-241 not used O.OOOE+OO .. - 111( 2) · 
R012 Concentration in grol.ndwater (pCi/l): Co·60 not used O.OOOE+OO - . - 111( 3) 
R012 Concentration in grol.ndwater (pCi/L): Cs-137 not used O.OOOE+OO . -. 111( 4) 
R012 Concentration in grol.ndwater (pCi/l): Eu-152 not used O.OOOE+OO -. - 111( 5) 
R012 Concentration In groi.nclwater CpCi/L): Eu· 154 not used O.OOOE+OO -- . 111( 7) 
R012 Concentration in grol.ndwater CpCI/L): Eu-155 not used O.OOOE+OO . -- 111( 8) 

rcsradqc. wpd 



R012 Concentration in groundwater (pCi/L): Ni-63 not used O.OOOE+OO W1( 10) 
R012 Concentration in groundwater (pCi/L): Pu-238 not used O.OOOE+OO W1( 14) 
R012 Concentration in groundwater (pCi/L): Pu-239 not used O.OOOE+OO W1( 15) 
R012 Concentration in groundwater (pCi/L): Sr-90 not used O.OOOE+OO W1(18) 
R012 Concentration in groundwater (pCi/L): Th-228 not used O.OOOE+OO W1( 19) 
R012 Concentration in groundwater (pCi/L): Th -232 not used O.OOOE+OO W1(22) 
R012 Concentration in groundwater (pCi/L): U-234 not used O.OOOE+OO W1(24) . 
R012 Concentration in groundwater (pCi/L): U-238 not used O.OOOE+OO W1(26) 

R013 Cover depth (m) O.OOOE+OO O.OOOE+OO 
R013 Density of cover material (g/cm**3) not used 1.SOOE+OO 

COVERO "'° DENSCV U7 
R013 Cover depth erosion rate (m/yr) not used 1.000E-03 
R013 Density of contaminated zone (g/cm**3) 2.000E+OO 1.SOOE+OO 
R013 Contaminated zone erosion rate (m/yr) 1.000E-03 1.000E-03 
R013 Contaminated zone total porosity 4.000E-01 4.000E-01 

vcv -DENSCZ t..N 
t>I vcz cx:::i 

TPCZ c...,..i 
R013 Contaminated zone effective porosity 2.000E-01 2.000E-01 EPCZ ~ 

1RESRAD, Version 5.60 T¼ Limit= 0.5 year 06/20/95 12:53 Page 8 
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a-..... 
'....o 

Site-Specific Parameter Summary (continued) 
0 User Used by RESRAD Parameter 

Menu Parameter Input Default (If different from user input) Name 

R013 Contaminated zone hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 HCCZ 
R013 Contaminated zone b parameter 5.300E+OO 5.300E+OO BCZ 
R013 Humidity in air Cg/cm**3) not used 8.000E+OO HUMID 
R013 Evapotranspiration coefficient 8.300E-01 5.000E-01 EVAPTR 
R013 Precipitation Cm/yr) 1.600E -01 1.000E+OO PRECIP 
R013 Irrigation (m/yr) 7.600E-01 2.000E-01 RI 
R013 Irrigation mode overhead overhead IDITCH 
R013 Runoff coefficient 2.000E-01 2.000E-01 RUNOFF 
R013 Watershed area for nearby stream or pond Cm**2) 1.000E+06 1.000E+06 WAREA 
R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 EPS 

R014 Density of saturated zone Cg/cm**3) 2.000E+OO 1.SOOE+OO DENSAQ 
R014 Saturated zone total porosity 4.000E-01 4.000E-01 TPSZ 
R014 Saturated zone effective porosity 2.000E·01 2.000E-01 EPSZ 
R014 Saturated zone hydraulic conductivity Cm/yr) 1.000E+02 1.000E+02 HCSZ 
R014 Saturated zone hydraulic gradient 2.000E-02 2.000E·02 HGWT 
R014 Saturated zone b parameter 5.300E+OO 5.300E+OO BSZ 
R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 VWT 
R014 Well pt.11'> intake depth (m below water table) 1.000E+01 1.000E+01 DWIBWT 
R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND MODEL 
R014 Well pt.11'>ing rate Cm**3/yr) 2.500E+02 2.500E+02 UI.J 

R015 Nurber of unsaturated zone strata 1 1 NS \,-l 

R015 Unset. zone 1, thickness (m) 1.200E+01 4.000E+OO H(1) -R015 Unset. zone 1, soil density (g/cm**3) 1.SOOE+OO 1.SOOE+OO DENSUZ(1) w 

~\ 
rcsradqc. wpd 



R015 
R015 
R015 
R015 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Unsat . zone 1, total porosity 
Unsat . zone 1, effective porosity 
Unsat. zone 1, soil·specific b parameter 
Unsat. zone 1, hydraulic conductivity Cm/yr) 

Distribution coefficients for Am-241 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for Co-60 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate C/yr) 
Solubility constant 

R016 Distribution coefficients for Cs·137 
R016 Contaminated zone (cm**3/g) 
R016 Unsaturated zone 1 (cm**3/g) 
R016 Saturated zone (cm**3/g) 
R016 Leach rate (/yr) 
R016 Solubility constant 

1RESRAD, Version 5.60 T¼ Limit= 0.5 year 
Slmllllry: RESRAD default data 

4.000E-01 
2.000E-01 
5.300E+OO 
1.000E+01 

2.000E+01 
2.000E+01 
2.000E+01 
O.OOOE+OO 
O.OOOE+OO 

1.000E+03 
1.000E+03 
1.000E+03 
0.000E+OO 
O.OOOE+OO 

1.000E+03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

06/20/95 12:53 
File: 

4.000E-01 
2.000E-01 
5.300E+OO 
1.000E+01 

2.000E+Ol 
2.000E+01 
2.000E+01 
O.OOOE+OO 
O.OOOE+OO 

1.000E+03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

1.000E+03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 
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1.228E·02 
not used 

2.474E·04 
not used 

2.474E·04 
not used 

Site-Specific Parameter Slmllllry (continued) 
0 User Used by RESRAD 

Menu Parameter Input Default (If different from user input) 

R016 Distribution coefficients for Eu·152 
R016 Contaminated zone (cm**3/g) -1.000E+OO ·1.000E+OO 5.758E+02 
R016 Unsaturated zone 1 (cm**3/g) ·1.000E+OO -1.000E+OO 5.758E+02 
R016 Saturated zone (cm**3/g) -1.000E+OO ·1.000E+OO 5.758E+02 
R016 Leach rate (/yr) O.OOOE+OO O.OOOE+OO 4.297E·04 
R016 Solubility constant O.OOOE+OO O.OOOE+OO not used 

R016 Distribution coefficients for Eu-154 
R016 Contaminated zone (cm**3/g) -1.000E+OO -1.000E+OO 5.758E+02 
R016 Unsaturated zone 1 (cm**3/g) -1.000E+OO · 1.000E+OO 5.758E+02 
R016 Saturated zone (cm**3/g) -1.000E+OO ·1.000E+OO 5.758E+02 
R016 Leach rate (!yr) O.OOOE+OO O.OOOE+OO 4.297E·04 
R016 Solubility constant O.OOOE+OO O.OOOE+OO not used 

R016 Distribution coefficients for Eu-155 
R016 Contaminated zone (cm**3/g) · 1.000E+OO ·1.000E+OO 5.758E+02 

resradqc. wpd 

TPUZ(1) 
EPUZC1) 
BUZ(1) 
HCUZ(1) 

DCNUCC( 2) 
OCNUCU( 2, 1) 
DCNUCS( 2) 
ALEACH( 2) 
SOLUBK( 2) 

DCNUCC( 3) 
DCNUCU( 3,1) 
OCNUCS( 3) 
ALEACH( 3) 
SOLUBK( 3) 

DCNUCC( 4) 
OCNUCU( 4, 1) 
DCNUCS( 4) 
ALEACH( 4) 
SOLUBK( 4) 

Parameter 
Name 

DCNUCC( 5) 
OCNUCU( 5, 1) 
DCNUCS( 5) 
ALEACHC 5) 
SOLUBK( 5) 

DCNUCC( 7) 
OCNUCU( 7,1) 
DCNUCS( 7) 

ALEACHC 7) 
SOLUBK( 7) 

DCNUCC( 8) 

_£. -
\l\l 

"\ 



R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
.Solubility constant 

Distribution coefficients for Ni-63 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubi lity constant 

Distribution coefficients for Pu-238 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leech rate (!yr) 
Solubility constant 

Distribution coefficients for Pu-239 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (!yr) 
Solubility constant 

R016 Distribution coefficients for Sr-90 
R016 Contaminated zone (cm**3/g) 
R016 Unsaturated zone 1 (cm**3/g) 
R016 Saturated zone (cm**3/g) 
R016 Leach rate (/yr) 
R016 Solubility constant 

1RESRAD, Version 5.60 T~ Limit= 0.5 year 
Sl111118ry: RESRAD default data 

· 1.000E+OO 
· 1.000E+OO 

O.OOOE+OO 
O.OOOE+OO 

1.000E+03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O.OOOE+OO 

3.000E+01 
3.000E+01 
3.000E+01 
O.OOOE+OO 
O.OOOE+OO 

06/20/95 12:53 
File: 

· 1.000E+OO 
· 1.000E+OO 
O. OOOE+OO 
O.OOOE+OO 

1.000E+03 
1.000E+03 
1.000E+03 
0.000E+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O.OOOE+OO 

2.000E+03 
2.000E+03 
2.000E+03 
O.OOOE+OO 
O.OOOE+OO 

3.000E+01 
3.000E+01 
3.000E+01 
O.OOOE+OO 
O.OOOE+OO 
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0 
Site-Specific Parameter Surmary (continued) 

User 

5.758E+02 
5.758E+02 
4.297E-04 
not used 

2.474E·04 
not used 

1.237E-04 
not used 

1.237E·04 
not used 

8.209E·03 
not used 

Used by RESRAD 
Parameter Input Default (If different from user input) 

R016 
R016 
R016 
R016 
R016 
R016 

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

R016 Distribution coefficients for Th-232 
R016 Contaminated zone (cm**3/g) 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 
6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

6.000E+04 6.000E+04 

4.125E · 06 
not used 

rcsradqc.wpd 

DCNUCU( 8, 1) 
DCNUCS( 8) 
ALEACH( 8) 
SOLUBK( 8) 

DCNUCC(10) 
DCNUCU(10, 1) 
DCNUCS(10) 
ALEACH(lO) 
SOLUBK(10) 

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

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

DCNUCC(18) 
DCNUCU(18,1) 
DCNUCS(18) 
ALEACH(18) 
SOLUBK(18) 

Parameter 
Name 

DCNUCC(19) 
DCNUCU(19,1) 
DCNUCS(19) 
ALEACH(19) 
SOLUBK(19) 

DCNUCC(22) 

-



R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R0f6 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate C/yr) 
Solubility constant 

Distribution coefficients for U-234 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for U-238 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter Ac -227 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter Gd-152 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter Np-237 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+01 
5.000E+01 
5.000E+01 
O.OOOE+OO 
O.OOOE+OO 

5.000E+01 
5.000E+01 
5.000E+01 
O.OOOE+OO 
O.OOOE+OO 

2.000E+01 
2.000E+01 
2.000E+01 
O.OOOE+OO 
O.OOOE+OO 

-1.000E+OO 
-1.000E+OO 
-1.000E+OO 

O.OOOE+OO 
O.OOOE+OO 

· 1.000E+OO 
-1.000E+OO 
-1.000E+OO 

1RESRAD, 
SUT1118ry 

Version 5.60 T% Limit= 0.5 year 
: RESRAD default data 

O.OOOE+OO 
O.OOOE+OO 

06/20/95 12:53 
File: 

6.000E+04 
6.000E+04 
O.OOOE+OO 
O.OOOE+OO 

5.000E+01 
5.000E+01 
5.000E+01 
O.OOOE+OO 
O.OOOE+OO 

5.000E+01 
5.000E+01 
5.000E+01 
O.OOOE+OO 
O.OOOE+OO 

2.000E+01 
2.000E+01 
2.000E+01 
O.OOOE+OO 
O.OOOE+OO 

-1.000E+OO 
-1.000E+OO 
-1.000E+OO 

O.OOOE+OO 
O.OOOE+OO 

·1.000E+OO 
-1.000E+OO 
-1.000E+OO 

O.OOOE+OO 
O.OOOE+OO 
Page 11 
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4. 125E-06 
not used 

4.935E·03 
not used 

4.935E-03 
not used 

1.228E·02 
not used 

5.758E+02 
5.758E+02 
5.758E+02 
4.297E-04 
not used 

2.036E+02 
2.036E+02 
2.036E+02 
1.215E· 03 
not used 

Site-Specific Parameter Surmary (continued) 
0 

Menu Parameter 

R016 Distribution coefficients for daughter Pa-231 
R016 Contaminated zone (cm**3/g) 

User 
Input Default 

5.000E+01 5.000E+01 

Used by RESRAD 
(If different from user input) 

rcsradqc. wpd 

DCNUCU(22,1) 
DCNUCS(22) 
ALEACH(22) 
SOLUBK(22) 

DCNUCC(24) 
DCNUCU(24,1) 
DCNUCS(24) 
ALEACH(24) 
SOLUBK(24) 

DCNUCC(26) 
DCNUCU(26,1) 
DCNUCS(26) 
ALEACH(26) 
SOLUBK(26) 

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

DCNUCC( 9) 
DCNUCU( 9, 1) 
DCNUCS( 9) 
ALEACH( 9) 
SOLUBK( 9) 

DCNUCCC11) 
DCNUCU(11,1) 
DCNUCS(11) 
ALEACHC11) 
SOLUBK(11) 

Parameter 
Name 

DCNUCC(12) 

-

-



R016 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 DCNUCU(12, 1) 
R016 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 OCNUCS(12) 
R016 Leach rate (!yr) O.OOOE+OO 0.000E+OO 4.935E·03 ALEACH(12) 
R016 Solubility constant O.OOOE+OO O.OOOE+OO not used SOLUBK(12) 

R016 Distribution coefficients for daughter Pb-210 
R016 Contaminated zone (cm**3/g) 1.000E+02 1.000E+02 DCNUCC( 13) 
R016 Unsaturated zone 1 (cm**3/g) 1.000E+02 1.000E+02 OCNUCU( 13, 1) 
R016 Saturated zone (cm**3/g) 1.000E+02 1.000E+02 OCNUCS(13) 
R016 Leach rate (!yr) O.OOOE+OO O.OOOE+OO 2.471E-03 ALEACH( 13) 
R016 Solubility constant O.OOOE+OO O.OOOE+OO not used SOLUBK(13) "-..:0 

U7 

R016 Distribution coefficients for daughter Ra-226 -LN 
R016 Contaminated zone (cm**3/g) 7.000E+01 7.000E+01 DCNUCC(16) ~ 
R016 Unsaturated zone 1 (cm**3/g) 7.000E+01 7.000E+01 DCNUCU(16,1) co 

(J,J R016 Saturated zone (cm**3/g) 7.000E+01 7.000E+01 DCNUCS(16) • R016 Leach rate (!yr) O.OOOE+OO O.OOOE+OO 3.528E·03 ALEACH(16) 
R016 Solubility constant O.OOOE+OO O.OOOE+OO not used SOLUBK(16) {..N 

-..J 
R016 Distribution coefficients for daughter Ra·228 t...N 

R016 Contaminated zone (cm**3/g) 7.000E+01 7.000E+01 DCNUCC(17) 
R016 Unsaturated zone 1 (cm**3/g) 7.000E+01 7.000E+01 DCNUCU( 17, 1) 
R016 Saturated zone (cm**3/g) 7.000E+01 7.000E+01 DCNUCS(17) 
R016 Leach rate (/yr) O.OOOE+OO O.OOOE+OO 3.528E·03 ALEACH(17) 
R016 Solubility constant O.OOOE+OO O.OOOE+OO not used SOLUBK( 17) 

R016 Distribution coefficients for daughter Th-229 
R016 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 DCNUCC(20) 
R016 Unsaturated zone 1 (cm**3/g) 6.000E+04 6.000E+04 OCNUCU(20,1) 
R016 Saturated zone (cm**3/g) 6.000E+04 6.000E+04 OCNUCS(20) 
R016 Leach rate (/yr) O.OOOE+OO O.OOOE+OO 4.125E·06 ALEACH(20) 
R016 Solubility constant O.OOOE+OO O.OOOE+OO not used SOLUBK(20) 

R016 Distribution coefficients for daughter Th-230 
R016 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 DCNUCC(21) 
R016 Unsaturated zone 1 (cm**3/g) 6.000E+04 6.000E+04 OCNUCU(21,1) 
R016 Saturated zone (cm**3/g) 6.000E+04 6.000E+04 OCNUCS(21) 
R016 Leach rate (/yr) O.OOOE+OO O.OOOE+OO 4.125E·06 ALEACH(21) 
R016 Solubility constant O.OOOE+OO O.OOOE+OO not used SOLUBK(21) 

R016 Distribution coefficients · for daughter U-233 
R016 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 DCNUCC(23) 

~ R016 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 DCNUCU(23, 1) 
R016 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 DCNUCS(23) 
R016 leach rate (!yr) O.OOOE+OO O.OOOE+OO 4.935E·03 ALEACH(23) w 
R016 Solubility constant O.OOOE+OO O.OOOE+OO not used SOLUBK(23) V'\ 1RESRAD, Version 5.60 T~ Limit= 0.5 year 06/20/95 12:53 Page 12 
Summary: RESRAD default data File: 15MREH.DAT 

rcsradqc.wpd 



0 
Menu 

R016 
R016 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

Site-Specific Parameter S1.J1111ary (continued) 
User Used by RESRAD 

Parameter Input Default (If different from user input) 

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

Inhalation rate (m**3/yr) 
Mass loading for inhalation (g/m**3) 
Dilution length for airborne dust, Inhalation (m) 
Exp<?sure duration 
Shielding factor, inhalation 
Shielding factor, external ganma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flag, external ganma 
Radii of shape factor array (used if FS = -1): 

Outer amular radius (m), ring 1: 
Outer amular radius (m), ring 2: 
Outer amular radius (m), ring 3: 
Outer annular radius (m), ring 4: 
Outer amular radius (m), ring 5: 
Outer amular radius (m), ring 6: 
Outer annular radius (m), ring 7: 
Outer annular radius (m), ring 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m), ring 10: 
Outer annular radius (m), ring 11: 
Outer annular radius (m), ring _12: 

Fractions of amular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

5.000E+01 
5.000E+01 
5.000E+01 
O.OOOE+OO 
O.OOOE+OO 

8.400E+03 
2.000E-04 
3.000E+OO 
3.000E+01 
4.000E-01 
7.000E-01 
5.000E-01 
2.SOOE-01 
1.000E+OO 

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

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

5.000E+01 
5.000E+01 
5.000E+Ot 
O.OOOE+OO 
O.OOOE+OO 

8.400E+03 
2.000E-04 
3.000E+OO 
3.000E+01 
4.000E-01 
7.000E-01 
5.000E-01 
2.SOOE-01 
1.000E+OO 

5.000E+Ot 
7.071E+01 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.000E+OO 
2.732E-01 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

4.935E-03 
not used 

>O shows circular AREA. 

rcsradqc. wpd 

Parameter 
Name 

DCNUCC(25) 
DCNUCU(25, 1) 
DCNUCS(25) 
ALEACH(25) 
SOLUBK(25) 

INHALR 
MLINH 
LM 
ED 
SHF3 
SHF1 
FINO 
FOTD 
FS 

RAD_SHAPE( 1) 
RAD SHAPE( 2) 
RAD-SHAPE( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE( 5) 
RAD-SHAPE( 6) 
RAD-SHAPE( 7) 
RAD-SHAPE( 8) 
RAD-SHAPE( 9) 
RAD-SHAPE(10) 
RAD-SHAPE(11) 
RAD=SHAPE(12) 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA(10) 
FRACA(11) 
FRACA(12) 

\,J 

V'\ 



R018 Fruits, vegetables and grain conslll'f)tion (kg/yr) 
R018 Leafy vegetable conslll'f)tion (kg/yr) 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
not used 
not used 
3.650E+01 

R018 Milk conslll'f)tion CL/yr} 
R018 Meat and poultry conslll'f)tion (kg/yr) 
R018 Fish conslll'f)tion (kg/yr} 
R018 Other seafood conslll'f)tion (kg/yr} 
R018 Soil ingestion rate Cg/yr) 

1RESRAD, Version 5.60 T½ Limit= 0.5 year 
SlJ11118ry: RESRAD default data 

06/20/95 12:53 
File: 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.400E+OO 
9.000E-01 
3.650E+01 

Page 13 
15MREM.DAT 

Site-Specific Parameter SlJ11118ry (continued) 
User Used by RESRAD 0 

Menu Parameter Input Default (If different from user input) 

R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 

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

Livestock fodder intake for meat (kg/day) 
Livestock fodder Intake for milk (kg/day) 
Livestock water intake for meat CL/day) 
Livestock water intake for milk CL/day) 
Livestock soil intake (kg/day) 
Mass loading for foliar deposition (g/m**3) 
Depth of soil mixing layer Cm) 
Depth of roots Cm) 
Drinking water fraction from ground water 
Household water fraction from grot.nd water 
Livestock water fraction from ground water 
Irrigation fraction from ground water 

C-12 concentration in water (g/cm**3) 
C-12 concentration In contaminated soil (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air•. 
C-14 evasion layer thickness in soil Cm) 
C-14 evasion flux rate from soil (1/sec) 
C-12 evasion flux rate from soil (1/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 

STOR Storage times of contaminated foodstuffs (days): 

not used 
not used 
1.000E+OO 
1.000E+OO 
1.000E+OO 
not used 

-1 
-1 
-1 

6.800E+D1 
5.500E+01 
5.000E+01 
1.600E+02 
5.DOOE-01 
1.000E-04 
1.SOOE-01 
9.000E-01 
1.000E+OO 
not used 
1.000E+OO 
1.000E+OO 

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

5.100E+02 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
5.000E-01 

-1 
-1 
-1 

6.800E+01 
5.500E+01 
5.000E+01 
1.600E+02 
5.000E-01 
1.000E-04 
1.SOOE-01 
9.000E-01 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 

2.000E-05 
3.000E-02 
2.000E-02 
9.800E-01 
3.000E-01 
7.000E-07 
1.000E· 10 
8.000E-01 
2.000E-01 

0.500E+OO 
0.500E+OO 
0.500E+OO 

rcsradqc.wpd 

DIET(1) 
DIETC2) 
DIETC3) 
DIET(4) 
DIET(5) 
DIET(6) 
SOIL 

Parameter 
Name 

DIJI 
FDIJ 
FHHIJ 
FLIJ 
FI RIJ 
FR9 
FPLANT 
FMEAT 
FMI LI( 

LF15 
LFl6 
LIJl5 
LIJl6 
LSI 
MLFD 
OM 
DROOT 
FGIJDIJ 
FGIJHH 
FGIJLIJ 
FGIJIR 

C121JTR 
C12CZ 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 



STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 
STOR Leafy vegetables 1.000E+OO 1.000E+OO 
STOR Hilk 1.000E+OO 1.000E+OO 
STOR Heat and poultry 2.000E+Ol 2.000E+01 
STOR Fish not used 7.000E+OO 
STOR Crustacea and mollusks not used 7.000E+OO 
STOR Well water 1.000E+OO 1.000E+OO 
STOR Surface water 1.000E+OO 1.000E+OO 
STOR Livestock fodder 4.SOOE+D1 4.SODE+D1 

R021 Thickness of building foundation Cm> 1.SOOE-01 1.SOOE-01 
RD21 Bulk density of building foundation (g/cm**3) 2.400E+OO 2.400E+OO 
R021 Total porosity of the cover material not used 4.000E-01 
R021 Total porosity of the building foundation 1.000E-01 1.000E-01 
R021 Volunetric water content of the cover material not used S.OOOE-02 
R021 Volunetric water content of the foundation 3.000E-02 3.000E-02 

1RESRAD, Version 5.60 T½ Limit = 0.5 year 06/20/95 12:53 Page 14 
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Site-Specific Parameter SUllll8ry (continued) 
0 

Menu 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

User 
Parameter Input 

Diffusion coefficient for radon gas Cm/sec): 
in cover material not used 
in foundation material 3.000E-07 
in contaminated zone soil 2.000E-06 

Radon vertical dimension of mixing Cm) 2.000E+OO 
Average annual wind speed Cm/sec) 2.000E+OO 
Average building air exchange rate (1/hr) 5.000E·01 
Height of the building (room) (m) 2.SOOE+OO 
Building interior area factor O.OOOE+OO 
Building depth below ground surface Cm) -1.000E+OO 
Emanating power of Rn-222 gas 2.SOOE-01 
Emanating power of Rn·220 gas 1.SOOE-01 

SlJ11118ry of Pathway Selections 

Pathway User Selection 

1 external gamma 
2 inhalation (w/o radon) 
3 plant ingestion 
4 -- meat ingestion 
5 -- milk ingestion 

active 
active 
active 
active 
active 

Used by RESRAD 
Default (If different from user input) 

2.000E-06 ---
3.000E-07 ---
2.000E-06 ---
2.000E+OO ---
2.000E+Oci - --
S.OOOE-01 ---
2.SOOE+OO -- . 
O.OOOE+OO code coq,uted (time dependent) 

-1.000E+OO code coq,uted (time dependent) 
2.500E·01 ---
1.SOOE-01 ---

rcsradqc. wpd 

STOR TC 1) 
STOR)C2) 
STOR T(3) 
STOR-T(4) 
STO(TC5) 
STOR T(6) 
STOR)C7> 
STOR TC8) 
STOR)C9) 

1,,,0 
FLOOR {.Ji 

DENSFL -TPCV LN 
L>,) 

TPFL co 
PH20CV LN 
PH20FL 4 

~ 
-,J 
CS'-. 

Parameter 
Name 

DIFCV 
DIFFL 
DIFCZ 
HHIX 
WIND 
REXG 
HRH 
FAI 
DMFL 
EHANA(1) 
EHANA(2) 



6 - - aquatic foods 
7 - - drinking water 
8 -- soil ingestion 
9 -- radon 

suppressed 
suppressed 

active 
active 

1RESRAD, Version 5.60 T~ Limit= 0.5 year 06/20/95 12:53 Page 15 
SLlllll8ry: RESRAD default data File: 15MREM.DAT 

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g 

Area: ·10000.00 square meters 
Thickness: 0.31 meters 

Cover Depth: 0.00 meters 

Am-241 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
Ni-63 
Pu-238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 

0 
Total Dose TOOSE(t), mrem/yr 

Basic Radiation Dose Limit= 15 mrem/yr 
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 
_TDOSE(t): 3.153E+01 2.842E+01 2.460E+01 2.027E+01 1. 792E+01 1.685E+01 1.337E+01 1.292E+OO O.OOOE+OO 

M(t): 2.102E+OO 1.895E+OO 1.640E+OO 1.352E+OO 1.195E+OO 1.123E+OO 8.914E-01 8.610E·02 O.OOOE+OO 
OMaxinun TOOSE(t): 3.153E+01 mrem/yr at t = O.OOOE+OO years 
1RESRAD, Version 5.60 T~ Limit= 0.5 year 06/20/95 12:53 Page 16 

0 
0 

SLlllll8ry: RESRAD default data File: 15MREM.DAT 

Grot.nd 
Radio· 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclldes (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk Soil 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
---
Am-241 2.544E·02 0.0008 3.259E-01 0.0103 0.000E+OO 0.0000 1.095E·01 0.0035 3.009E·03 0.0001 1. 742E-04 0.0000 9.965E·02 0.0032 
Co-60 9.269E+OO 0.2940 1.607E-04 0.0000 O.OOOE+OO 0.0000 6.317E-02 0.0020 3.896E-02 0.0012 4.870E-03 0.0002 7.364E-04 0.0000 
Cs· 137 1.955E+OO 0.0620 2.341E· 05 0.0000 O.OOOE+OO 0.0000 5.895E-02 0.0019 6.706E·02 0.0021 2.291E-02 0.0007 1. 369E · 03 0. 0000 
Eu-152 4.017E+OO 0.1274 1.622E·04 0.0000 O.OOOE+OO 0.0000 4.806E·04 0.0000 2.276E·04 0.0000 3.265E·06 0.0000 1. 774E-04 0.0000 
Eu-154 4.403E+OO 0.1396 2.099E·04 0.0000 O.OOOE+OO 0.0000 7.076E·04 0.0000 3.348E-04 0.0000 4.811E·06 0.0000 2.614E-04 0.0000 

resradqc.wpd 



( 
f 

I? , ~--· · 
Eu-155 
Ni ·63 
Pu-238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

1.054E· 01 0.0033 
O.OOOE+OO 0.0000 
8.972E·05 0.0000 
1.718E·04 0.0000 
1.475E·02 0.0005 
5.831E+OO 0.1849 
3.023E· 04 0.0000 
2.339E· 04 0.0000 
7.878E·02 0.0025 

3.039E· 05 0.0000 
4.617E·06 0.0000 
2.877E·01 0.0091 
3.149E·01 0.0100 
9.615E·04 0.0000 
2.532E·01 0.0080 
1.204E+OO 0.0382 
9.689E·02 0.0031 
8.661E·02 0.0027 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
3.835E·01 0.0122 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

1.131E·04 0.0000 
8.507E·04 0.0000 
9.624E·02 0.0031 
1.065E·01 0.0034 
1.352E+OO 0.0429 
2.400E·02 0.0008 
8.213E·02 0.0026 
2.103E·02 0.0007 
1. 999E · 02 0. 0006 

5.342E·05 0.0000 
1.502E·04 0.0000 
5.289E·03 0.0002 
5.854E·03 0.0002 
2.847E·01 0.0090 
1.307E· 03 0.0000 
4.514E · 03 0.0001 
1.696E·03 0.0001 
1.612E·03 0.0001 

7.701E·07 0.0000 
7.605E·04 0.0000 
7.656E·05 0.0000 
8.470E·05 0.0000 
8.553E·02 0.0027 
9.641E·05 0.0000 
3.266E·04 0.0000 
4.281E·03 0.0001 
4.070E·03 0.0001 

4.188E·05 0.0000 
1.580E·05 0.0000 
8.760E·02 0.0028 
9.691E·02 0.0031 
4.188E·03 0.0001 
2.212E·02 0.0007 
7.473E·02 0.0024 
7.747E·03 0.0002 
7.364E·03 0.0002 

Total 2.570E+01 0.8151 2.570E+OO 0.0815 3.835E·01 0.0122 1.936E+OO 0.0614 4.148E · 01 0.0132 1.232E·01 0.0039 4.029E·01 0.0128 
0 

0 
0 
Radio· 

Mater 

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

Water Dependent Pathways 
Fish Radon Plant Heat Hilk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr act. mrem/yr fract. mrem/yr fract. 

Am-241 
Co-60 
Cs· 137 
Eu-152 
Eu-154 
Eu-155 
Ni-63 
Pu-238 
Pu-239 
Sr~90 
Th-228 
Th-232 
U-234 
U-238 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0,0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

All Pathways* 

mrem/yr tract. 

5.637E·01 0.0179 
9.377E+OO 0.2974 
2.105E+OO 0.0668 
4.018E+OO 0.1274 
4.404E+OO 0.1397 
1.057E·01 0.0034 
1. 782E·03 0. 0001 
4.770E·01 0.0151 
5.244E·01 0.0166 
1.742E+OO 0.0553 
6.515E+OO 0.2066 
1.366E+OO 0.0433 
1.319E·01 0.0042 
1.984E·01 0.0063 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.153E+01 1.0000 
O*Sum of all water independent and dependent pathways 
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0 
0 

Summary: RESRAD default data File: 15HREH.DAT 

Ground 
Radio· 

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

Mater Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Heat Hilk 

Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

Soil 

mrem/yr tract. 

Am-241 2.509E· 02 O.D009 3.214E·01 0.0113 O.OOOE+OO 0.0000 1.076E·01 0.0038 2.967E·03 0.0001 1. 718E·04 0.0000 9.827E·02 0.0035 
Co-60 8.124E+OO 0.2859 1.409E·04 0.0000 0.000E+OO 0.0000 5.519E·02 0.0019 3.407E·02 0.0012 4.259E·03 0.0001 6.455E·04 0.0000 

rcsradqc. wpd 



Cs· 137 
Eu· 152 
Eu-154 
Eu-155 
Ni ·63 
Pu-238 
Pu-239 
Sr·90 
Th-228 
Th-232 
U·234 
U·238 

1.910E+OO 0.0672 
3.807E+OO 0.1339 
4. 056E+OO 0.1427 
9.165E·02 0.0032 
O.OOOE+OO 0.0000 
8.901E·05 0.0000 
1.717E·04 0.0000 
1.428E· 02 0.0005 
4.058E+OO 0.1428 
4.974E · 01 0.0175 
2.328E· 04 0.0000 
7.840E· 02 0.0028 

2.288E·05 0.0000 
1.537E· 04 0.0000 
1. 934E · 04 0. 0000 
2.641E·05 0.0000 
4.584E·06 0.0000 
2.854E · 01 0.0100 
3.148E·01 0.0111 
9.310E·04 0.0000 
1.763E·01 0.0062 
1.209E+OO 0.0425 
9.641E·02 0.0034 
8.618E · 02 0.0030 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
9.198E· 14 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
2.669E·01 0.0094 
7.129E·03 0.0003 
9.766E·08 0.0000 
9.206E·14 0.0000 

5.741E· 02 0.0020 
4.540E -04 0.0000 
6.498E·04 0.0000 
9.802E·05 0.0000 
8.419E·04 0.0000 
9.517E-02 0.0033 
1.061E·01 0.0037 
1.305E+OO 0.0459 
1.665E·02 0.0006 
2.747E·01 0.0097 
2.086E·02 0.0007 
1.983E·02 0.0007 

6.538E·02 0.0023 
2.156E·04 0.0000 
3.083E·04 0.0000 
4.642E·05 0.0000 
1.488E·04 0.0000 
5.246E·03 0.0002 
5.852E· 03 0.0002 
2.749E-01 0.0097 
9.097E·04 0.0000 
1. 182E·02 0.0004 
1.687E·03 0.0001 
1.603E·03 0.0001 

2.234E·02 0.0008 
3.094E-06 0.0000 
4.431E·06 0.0000 
6.692E·07 0.0000 
7.535E·04 0.0000 
7.596E·05 0.0000 
8.468E·05 0.0000 
8.256E·02 0.0029 
6.710E·05 0.0000 
9.582E·03 0.0003 
4.259E·03 0.0001 
4.048E· 03 0.0001 

1.337E·03 0.0000 
1.681E·04 0.0000 
2.409E·04 0.0000 
3.641E-05 0.0000 
1.568E·05 0.0000 
8.690E·02 0.0031 
9.689E·02 0.0034 
4.055E·03 0.0001 
1.540E·02 0.0005 
7.961E·02 0.0028 
7.709E·03 0.0003 
7.328E·03 0.0003 

Total 2.266E+01 0.7974 2.491E+OO 0.0876 2.740E·01 0.0096 2. 061E+OO 0.0725 4.051E·01 0.0143 1.282E·01 0.0045 3.986E·01 0.0140 
0 

0 
0 
Radio· 

I.later 

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

I.later Dependent Pathways 
Fish Radon Plant Heat Hilk All Pathways* 

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

Am-241 
Co·60 
Cs· 137 
Eu-152 
Eu-154 
Eu· 155 
Ni ·63 
Pu-238 
Pu-239 
Sr·90 
Th-228 
Th-232 
U·234 
U·238 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 5. 555E-01 0.0195 
O.OOOE+OO 0.0000 8.219E+00 0.2892 
O.OOOE+OO 0.0000 .. 2.057E+OO 0.0724 
O.OOOE+OO 0.0000 ·3.808E+OO 0.1340 
O.OOOE+OO 0.0000 4.058E+OO 0.1428 
O.OOOE+OO 0.0000 9.186E·02 0.0032 
O.OOOE+OO 0.0000 1.764E·03 0.0001 
O.OOOE+OO 0.0000 4.729E-01 0.0166 
O.OOOE+OO 0.0000 5.240E-01 0.0184 
O.OOOE+OO 0.0000 1.682E+OO 0.0592 
O.OOOE+OO 0.0000 4.535E+OO 0.1595 
O.OOOE+OO 0.0000 2.089E+OO 0.0735 
O.OOOE+OO 0.0000 1.312E·01 0.0046 
O.OOOE+OO 0.0000 1.974E·01 0.0069 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.842E+01 1.0000 
O*Sum of all water independent and dependent pathways. 
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0 
0 

SU11118ry: RESRAD default data . File: 15MREM.DAT 

Radio· 
Nuclide 

GrOl.l'ld 

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

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Heat Milk 

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

rcsradqc.wpd 

Soil 

mrem/yr tract. 

-



Am~-241 
Co-60 
Cs-137 
Eu· 152 
Eu-154 
Eu· 155 
Ni-63 
Pu-238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

2.441E·02 0.0010 
6.242E+00 0.2537 
1.824E+00 0.0741 
3.419E+00 0.1390 
3.443E+00 0.1400 
6.924E· 02 0.0028 
0.000E+00 0.0000 
8.759E·05 0.0000 
1. 71 7E · 04 0.0000 
1.339E· 02 0.0005 
1. 966E +00 0. 0799 
1.757E+00 0.0714 
2.306E· 04 0.0000 
7.763E · 02 0.0032 

3.126E· 01 0.0127 
1.083E· 04 0.0000 
2.184E·05 0.0000 
1.381E · 04 0. 0000 
1.642E · 04 0. 0000 
1.995E·05 0.0000 
4.518E·06 0.0000 
2.809E -01 0.0114 
3.147E· 01 0.0128 
8.728E·04 0.0000 
8.540E·02 0.0035 
1.236E+00 0.0502 
9.547E·02 0.0039 
8.534E· 02 0.0035 

0. 000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0. 0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
2.456E·12 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
1.293E·01 0.0053 
4.743E · 02 0.0019 
8.712E·07 0.0000 
2.461E· 12 0.0000 

1.040E -01 0.0042 
4.213E · 02 0.0017 
5.444E · 02 0.0022 
4.051E·04 0.0000 
5.479E·04 0.0000 
7.357E · 05 0.0000 
8.244E·04 0.0000 
9.305E·02 0.0038 
1.054E·01 0.0043 
1.215E+00 0.0494 
8.016E·03 0.0003 
5.936E·01 0.0241 
2.052E·02 0.0008 
1.950E·02 0.0008 

2.885E · 03 0.0001 
2.604E · 02 0.0011 
6.215E · 02 0.0025 
1.935E· 04 0.0000 
2.615E·04 0.0000 
3.505E·05 0.0000 
1.460E·04 0.0000 
5.161E·03 0.0002 
5.848E· 03 0.0002 
2.561E·01 0.0104 
4.406E·04 0.0000 
2.400E·02 0.0010 
1.669E·03 0.0001 
1.587E·03 0.0001 

1.670E·04 0.0000 
3.256E·03 0.0001 
2.124E·02 0.0009 
2.777E · 06 0.0000 
3.759E· 06 0.0000 
5.053E· 07 0.0000 
7.395E·04 0.0000 
7.475E· 05 0.0000 
8.464E· 05 0.0000 
7.694E· 02 0.0031 
3.250E· 05 0.0000 
2.490E·02 0.0010 
4.215E·03 0.0002 
4.006E·03 0.0002 

9.558E·02 0.0039 
4.960E· 04 0.0000 
1.277E·03 0.0001 
1.510E·04 0.0000 
2.044E · 04 0.0000 
2.750E· 05 0.0000 
1.546E·05 0.0000 
8.552E·02 0. 0035 
9.686E·02 0.0039 
3.802E · 03 0.0002 
7.459E · 03 0.0003 
8.935E·02 0.0036 
7.634E · 03 0.0003 
7.256E · 03 0. 0003 

Total 
0 

1.884E+01 0.7657 2.412E+00 0.0980 1.767E -01 0.0072 2.258E+00 0.0918 3.865E·01 0.0157 1.357E·01 0.0055 3.956E · 01 0.0161 

0 
0 
Radio· 

Water 

Total Dose Contr ibutions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years 

Water Dependent Pathways 
Fish Radon Plant Heat Hilk All Pathways* 

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

Am-241 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
Ni-63 
Pu· 238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0. 0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.000E+0O 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0. 0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 

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

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

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

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

5.397E·01 0.0219 
6.314E+00 0.2567 
1.963E+00 0.0798 
3.420E+00 0. 1390 
3.444E+00 0.1400 
6.940E·02 0.0028 
1.730E· 03 0.0001 
4.648E · 01 0.0189 
5.231E·01 0.0213 
1.566E+00 0.0637 
2.197E+00 0.0893 
3.772E+00 0.1533 
1.297E·01 0.0053 
1.953E· 01 0.0079 

Total 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.460E+01 1.0000 
o•sun of al l water independent and dependent pathways. 
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Surmary: RESRAD default data File: 15HREH.DAT 

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

0 Water Independent Pathways (Inhalation excludes radon) 

rcsradqc.wpd 



0 Grouid Inhalation Radon Plant Heat Hilk Soil 
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Am-241 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
Ni-63 
Pu-238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

2.215E-02 0.0011 2.836E-01 0.0140 
2.482E+00 0.1224 4.305E-05 0.0000 
1.551E+00 0.0765 1.856E-05 0.0000 
2.347E+0O 0.1158 9.477E-05 0.0000 
1.940E+00 0.0957 9.248E-05 0.0000 
2.596E-02 0.0013 7.480E-06 0.0000 
0.000E+00 0.0000 4.297E-06 0.0000 
8.281E-05 0.0000 2.655E-01 0.0131 
1.716E-04 0.0000 3.144E· 01 0.0155 
1.068E-02 0.0005 6.963E-04 0.0000 
1.556E-01 o.oon 6.760E-03 0.0003 
5.618E+00 0.2771 1.347E+00 0.0665 
2.239E-04 0.0000 9.224E-02 0.0045 
7.501E-02 0.0037 8.244E-02 0.0041 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
8.739E·11 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
1. 024E · 02 0. 0005 
2.137E-01 0.0105 
9.384E-06 0.0000 
8.806E-11 0.0000 

9.225E-02 0.0046 
1.636E-02 0.0008 
4.520E·02 0.0022 
2.717E-04 0.0000 
3.016E·04 0.0000 
2.694E-05 0.0000 
7.658E-04 0.0000 
8.597E·02 0.0042 
1.029E-01 0.0051 
9.471E·01 0.0467 
6.201E-04 0.0000 
1.231E+00 0.0607 
1.937E-02 0.0010 
1.841E-02 0.0009 

2.616E-03 0.0001 
1.017E-02 0.0005 
5.204E · 02 0.0026 
1.325E-04 0.0000 
1.470E-04 0.0000 
1.311E-05 0.0000 
1.366E-04 0.0000 
4.874E-03 0.0002 
5.836E·03 0.0003 
1.999E-01 0.0099 
3.485E-05 0.0000 
4.882E-02 0.0024 
1.609E-03 0.0001 
1. 529E-03 0. 0001 

1.514E·04 0.0000 
1.272E-03 0.0001 
1. 780E · 02 0. 0009 
1. 902E -06 0. 0000 
2.113E-06 0.0000 
1.890E-07 0.0000 
6.927E-04 0.0000 
7.069E-05 0.0000 
8.448E·05 0.0000 
6.007E·02 0.0030 
2.571E·06 0.0000 
5.583E-02 0.0028 
4.064E-03 0.0002 
3.863E-03 0.0002 

8.673E-02 0.0043 
1.972E-04 0.0000 
1.085E-03 0.0001 
1.036E·04 0.0000 
1.152E-04 0.0000 
1.031E-05 0.0000 
1.470E·05 0.0000 
8.085E-02 0.0040 
9.676E-02 0.0048 
3.033E-03 0.0001 
5.905E·04 0.0000 
1.143E·01 0.0056 
7.375E-03 0.0004 
7.009E-03 0.0003 

Total 1.423E+01 0.7017 2.393E+00 0.1180 2.239E·01 0.0110 2.561E+00 0.1263 3.278E-01 0.0162 1.439E·01 0.0071 3.981E·0l 0.0196 
0 

0 
0 
Radio-

\.later 

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

\.later Dependent Pathways 
Fish Radon Plant Heat Milk All Pathways* 

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

Am-241 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
Ni-63 
Pu-238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

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

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

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.'()00E+00 0.0000 
O.000E+00 0.0000 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.O00E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

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

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

4.875E-01 0.0240 
2.510E+00 0.1238 
1.667E+00 0.0822 
2.348E+00 0.1158 
1.940E+00 0.0957 
2.601E·02 0.0013 
1.614E-03 0.0001 
4.374E-01 0.0216 
5.202E-01 0.0257 
1.221E+O0 0.0602 
1.738E·01 0.0086 
8.629E+00 0.4256 
1.249E-01 0.0062 
1.883E·01 0.0093 

Total 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.027E+01 1.0000 
0*Sun of all water Independent and dependent pathways. 
1RESRAD, Version 5.60 T% Limit= 0.5 year 06/20/95 12:53 Page 20 
Sunmary: RESRA0 default data File: 15HREM.DAT 
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Total Dose Contributions TDOSE(i,p,t) for Individual Rad.ionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.200E+01 years 

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Heat Hilk Soil 

Radio-
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

Am-241 1.875E-02 0.0010 2.401E·01 0.0134 O.OOOE+OO 0.0000 7.499E-02 0.0042 2.211E·03 0.0001 1.280E-04 0.0000 7.342E·02 0.0041 
Co-60 5.103E-01 0.0285 8.858E-06 0.0000 0.000E+OO 0.0000 3.230E-03 0.0002 2.026E-03 0.0001 2.540E-04 0.0000 4.058E-05 0.0000 
Cs-137 1.174E+00 0.0655 1.405E-05 0.0000 O.OOOE+OO 0.0000 3.282E-02 0.0018 3.836E-02 0.0021 1.315E-02 0.0007 8.212E-04 0.0000 
Eu-152 1.231E+00 0.0687 4.972E-05 0.0000 O.OOOE+OO 0.0000 1.368E-04 0.0000 6.924E-05 0.0000 9.948E·07 0.0000 5.437E-05 0.0000 '-0 

(.T1 
Eu-154 7.250E-01 0.0405 3.458E-05 0.0000 O.OOOE+OO 0.0000 1. 082E -04 0. 0000 5.474E·05 0.0000 7.876E·07 0.0000 4.306E-05 0.0000 -Eu-155 4.827E-03 0.0003 1.391E-06 0.0000 O.OOOE+OO 0.0000 4.809E-06 0.0000 2.428E-06 0.0000 3.504E-08 0.0000 1.917E·06 0.0000 LN 
Ni-63 O.OOOE+OO 0.0000 3.942E·06 0.0000 O.OOOE+OO 0.0000 6.741E-04 0.0000 1.218E-04 0.0000 6.190E-04 0.0000 1. 349E-05 0. 0000 CJ,.) 

Pu-238 7.522E·05 0.0000 2.412E·01 0.0135 8.683E-10 0.0000 7.497E-02 0.0042 4.419E-03 0.0002 6.424E-05 0.0000 7.342E-02 0.0041 co 
Pu-239 1.714E·04 0.0000 3.138E-01 0.0175 O.OOOE+OO 0.0000 9.864E-02 0.0055 5.815E-03 0.0003 8.420E-05 0.0000 9.658E-02 0.0054 

(>J 
1 

Sr-90 7.249E-03 0.0004 4.727E-04 0.0000 O.OOOE+OO 0.0000 6.168E·01 0.0344 1.306E·01 0.0073 3.926E·02 0.0022 2.059E-03 0.0001 
Th-228 2.010E-03 0.0001 8.744E-05 0.0000 1. 324E -04 0. 0000 7.702E-06 0.0000 4.500E-07 0.0000 3.321E·08 0.0000 7.638E-06 0.0000 LN 
Th-232 8.212E+OO 0.4582 1.429E+OO 0.0797 3.355E-01 0.0187 1.533E+OO 0.0855 6.151E-02 0.0034 7. 163E-02 0.0040 1.299E-01 0.0072 co 
U-234 2.157E·04 0.0000 8.696E·02 0.0049 4.303E-05 0.0000 1.752E·02 0.0010 1.510E·03 0.0001 3.817E·03 0.0002 6.953E-03 0.0004 

r-.., 

U-238 7.072E-02 0.0039 7.770E·02 0.0043 8.830E·10 0.0000 1.665E-02 0.0009 1.435E·03 0.0001 3.629E-03 0.0002 6.607E-03 0.0004 

Total 1.196E+01 0.6672 2.389E+OO 0.1333 3.357E-01 0.0187 2.470E+OO 0.1378 2.481E·01 0.0138 1.326E·01 0.0074 3.899E-01 0.0218 
0 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 2.200E+01 years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Heat Hilk All Pathways* 

Radio-
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr fr act. 
---
Am-241 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.096E·01 0.0229 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.159E-01 0.0288 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.260E+OO 0.0703 
Eu-152 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.232E+OO 0.0687 
Eu-154 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.253E-01 0.0405 
Eu-155 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.838E·03 0.0003 
Ni-63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.432E-03 0.0001 
Pu-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.941E-01 0.0220 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.151E·01 0.0287 
Sr-90 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.964E·01 0.0444 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.246E-03 0.0001 

~ Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.177E+01 0.6569 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.170E·01 0.0065 l)' 

U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.767E-01 0.0099 -w 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 792E+01 1.0000 

''\ 0*Sun of all water independent and dependent pathways. 
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SU1111ary: RESRAD default data File: 15MREM.DAT 

0 
0 
Radio· 

Ground 

Total Dose Contributions TDOSE(i,p,t) for lndividual ,Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk Soil 

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

Am-241 
Co-60 
Cs-137 
Eu· 152 
Eu-154 
Eu-155 
Ni-63 
Pu-238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

1.678E-02 0.0010 2.149E·01 0.0128 O.000E+00 0.0000 
1.778E·01 0.0105 3.087E-06 0.0000 0.000E+00 0.0000 
9.755E-01 0.0579 1.167E·05 0.0000 0.000E+00 0.0000 
8.008E·01 0.0475 3.234E·05 0.0000 0.000E+00 0.0000 
3.762E·01 0.0223 1.795E-05 0.0000 0.000E+00 0.0000 
1.573E-03 0.0001 4.533E-07 0.0000 O.000E+00 0.0000 
0.000E+00 0.0000 3.722E-06 0.0000 0.000E+00 0.0000 
7.054E·05 0.0000 2.262E-01 0.0134 2.101E-09 0.0000 
1.712E-04 0.0000 3.134E-01 0.0186 0.000E+00 0.0000 
5.598E·03 0.0003 3.651E·04 0.0000 0.000E+00 0.0000 
1.107E·04 0.0000 4.818E-06 0.0000 7.296E-06 0.0000 
8.697E+00 0.5161 1.444E+00 0.0857 3.587E-01 0.0213 
2.122E·04 0.0000 8.361E·02 0.0050 7.712E·05 0.0000 
6.798E·02 0.0040 7.470E·02 0.0044 2.150E-09 0.0000 

6.526E·02 0.0039 
1.094E· 03 0.0001 
2.648E-02 0.0016 
8.648E· 05 0.0000 
5.460E-05 0.0000 
1.523E·06 0.0000 
6.185E-04 0.0000 
6.836E-02 0.0041 
9.579E-02 0.0057 
4.630E·01 0.0275 
4.126E-07 0.0000 
1.553E+00 0.0921 
1.637E·02 0.0010 
1.556E·02 0.0009 

1.976E·03 0.0001 1.145E-04 0.0000 
6.907E-04 0.0000 8.669E-05 0.0000 
3.129E·02 0.0019 1.074E·02 0.0006 
4.492E·05 0.0000 6.457E-07 0.0000 
2.833E-05 0.0000 4.079E·07 0.0000 
7.889E-07 0.0000 1.139E·08 0.0000 
1.128E-04 0.0000 5.740E-04 0.0000 
4.140E-03 0.0002 6.027E-05 0.0000 
5.802E-03 0.0003 8.402E·05 0.0000 
9.821E·02 0.0058 2.955E·02 0.0018 
2.477E-08 0.0000 1.828E·09 0.0000 
6.301E·02 0.0037 7.356E·02 0.0044 
1.448E·03 0.0001 3.661E·03 0.0002 
1.376E·03 0.0001 3.480E·03 0.0002 

6.570E-02 0.0039 
1.414E-05 0.0000 
6.820E-04 0.0000 
3.537E-05 0.0000 
2.235E-05 0.0000 
6.247E-07 0.0000 
1.273E-D5 0.0000 
6.886E-02 0.0041 
9.647E·02 0.0057 
1.590E-03 0.0001 
4.209E·07 0.0000 
1.328E·01 0.0079 
6.684E·03 0.0004 
6.351E-03 0.0004 

Total 1.112E+01 0.6599 2.357E+00 0.1399 3.588E·01 0.0213 2.305E+O0 0.1368 2.081E·01 0.0124 1.219E·01 0.0072 3.792E·01 0.0225 
0 

0 
0 Water 
Radio· 

Total Dose Contributions TDOSE(i,p,t) for Individual Radlonuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years 

Water Dependent Pathways 
Fish Radon Plant Meat Milk Al l Pathways* 

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

Am-241 
Co-60 
Cs-137 
Eu-152 
Eu· 154 
Eu-155 
Ni-63 
Pu-238 
Pu-239 
Sr-90 
Th -228 
Th-232 
u-234 
U-238 

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

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

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

0.000E+00 0.0000 
0.000E+00 0.0000 
0.O00E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.O00E+00 0.0000 
0.000E+0O 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+O0 0.0000 

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

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.O00E+00 0.0000 
0.000E+00 0.0000 
0.O00E+00 0.0000 
0.O00E+00 0.0000 
O.000E+00 0.0000 
O.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.0O0E+00 0.0000 

rcsradqc.wpd 

3.647E-01 0.0216 
1.796E· 01 0.0107 
1.045E+00 0.0620 
8.010E·01 0.0475 
3.763E-01 0.0223 
1.576E·03 0.0001 
1.322E·03 0.0001 
3.677E · 01 0.0218 
5.118E·01 0.0304 
5.983E·01 0.0355 
1.237E-04 0.0000 
1.232E+01 0. 7313 
1.121E-01 0.0067 
1.694E·01 0.0101 

-

-
\,J 

V' 

\ 



Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.685E+01 1.0000 
O*Sun of all water independent and dependent pathways. 
1RESRAD, Version 5.60 T½ Limit= 0.5 year 06/20/95 12:53 Page 22 

S1.11111ary : RESRAD default data File: 15MREM.DAT 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years 

0 
0 
Radio· 

Ground 

Nuclide mrem/yr tract. 

Am-241 
Co-60 
Cs· 137 
Eu-152 
Eu-154 
Eu-155 
Ni ·63 
Pu-238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

6.358E·03 0.0005 
1.725E· 05 0.0000 
1.909E-01 0.0143 
1.836E-02 0.0014 
1.194E-03 0.0001 
8.613E-08 0.0000 
O.OOOE+OO 0.0000 
4.026E · 05 0.0000 
1.696E·04 0.0000 
5.814E· 04 0.0000 
1.047E·15 0.0000 
8.828E+OO 0.6603 
2.355E· 04 0.0000 
4.775E·02 0.0036 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat 

mrem/yr tract. 

8.130E·02 0.0061 
3.050E·10 0.0000 
2.296E-06 0.0000 
7.513E-07 0.0000 
5.779E-08 0.0000 
2.482E-11 0.0000 
2.252E-06 0.0000 
1.290E·01 0.0096 
3.101E-01 0.0232 
3.812E·05 0.0000 
4.657E·17 0.0000 
1.453E+OO 0.1087 
5.930E·02 0.0044 
5.289E-02 0.0040 

mrem/yr fract. 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
5.030E·08 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
7.052E·17 0.0000 
3.724E·01 0.0278 
6.037E · 04 0.0000 
5.412E-08 0.0000 

mrem/yr fract. 

1.857E-02 0.0014 
8.058E-08 0.0000 
3.886E·03 0.0003 
1.502E·06 0.0000 
1.315E-07 0.0000 
6.237E-11 0.0000 
2.790E·04 0.0000 
2.928E·02 0.0022 
7.119E·02 0.0053 
3.604E·02 0.0027 
2.996E·18 0.0000 
1.185E+OO 0.0887 
8.696E·03 0.0007 
8.237E-03 0.0006 

mrem/yr tract. 

7.417E·04 0.0001 
5.495E-08 0.0000 
5.181E-03 0.0004 
1.019E-06 0.0000 
8.908E-08 0.0000 
4.219E-11 0.0000 
5.653E·05 0.0000 
2.337E·03 0.0002 
5.682E·03 0.0004 
7.840E·03 0.0006 
2.371E·19 0.0000 
5.514E·02 0.0041 
1.002E·03 0.0001 
9.511E-04 0.0001 

Milk 

mrem/yr tract. 

4.296E-05 0. 0000 
6.983E-09 0.0000 
1.806E-03 0.0001 
1.470E·08 0.0000 
1.288E·09 0.0000 
6.119E-13 0.0000 
2.919E·04 0.0000 
3.454E·05 0.0000 
8.244E-05 0.0000 
2.371E·03 0.0002 
1.753E·20 0.0000 
6.450E·02 0.0048 
2.542E·03 0.0002 
2.416E-03 0.0002 

Soil 

mrem/yr tract. 

2.486E· 02 0.0019 
1.397E·09 0.0000 
1.342E·04 0.0000 
8.216E-07 0.0000 
7.197E-08 0.0000 
3.422E·11 0.0000 
7.705E-06 0.0000 
3.927E·02 0.0029 
9.544E·02 0.0071 
1.661E-04 0.0000 
4.068E-18 0.0000 
1.345E·01 0.0101 
4.741E·03 0.0004 
4.497E·03 0.0003 

Total 9.094E+OO 0.6801 2.085E+OO 0.1560 3.730E-01 0.0279 1.362E+OO 0.1018 7.893E-02 0.0059 7.409E-02 0.0055 3.036E-01 0.0227 
0 

0 
0 Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years 

Water Dependent Pathways 
Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr tract. mrem/yr tract. mrem/y/ fract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

Am-241 
Co-60 
Cs· 137 
Eu-152 
Eu· 154 
Eu-155 
Ni ·63 
Pu-238 
Pu-239 
Sr-90 
Th-228 

O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

rcsradqc. wpd 

1.319E-01 0.0099 
1.739E-05 0.0000 
2.019E-01 0.0151 
1.837E-02 0.0014 
1.194E-03 0.0001 
8.630E-08 0.0000 
6.374E-04 0.0000 
2.000E -01 0.0150 
4.827E-01 0.0361 
4.703E-02 0.0035 
1.171E-15 0.0000 



Th-232 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.209E+01 0.9045 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.712E· 02 0.0058 
U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.167E-01 0.0087 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.337E+01 1.0000 
O*Sllll of all water independent and dependent pathways. 
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0 
0 

Surmary : RESRAD default data Fi le: 15HREH.DAT 

Gr<Xm 
Radio· 

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

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Heat Hilk Soil 

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

Am-241 
Co-60 
Cs· 137 
Eu-152 
Eu-154 
Eu-155 
Ni-63 
Pu-238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

1.543E-04 0.0001 
7.405E·18 0.0000 
2.424E·04 0.0002 
5.142E·08 0.0000 
1.195E·11 0.0000 
1.509E·20 0.0000 
O.OOOE+OO 0.0000 
6.180E·06 0.0000 
4.925E·05 0.0000 
1.643E·07 0.0000 
O.OOOE+OO 0.0000 
1.045E+OO 0.8088 
8.072E · 05 0.0001 
2.934E-03 0.0023 -----

1.689E·04 0.0001 
3.661E-23 0.0000 
7.358E·10 0.0000 
5.374E·13 0.0000 
1. 460E · 16 0. 0000 
5.522E·25 0.0000 
1.786E-08 0.0000 
8.643E·04 0.0007 
1.003E·02 0.0078 
1.998E·09 0.0000 
O.OOOE+OO 0.0000 
4.839E·02 0.0375 
7.454E-04 0.0006 
6.575E-04 0.0005 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0.000E+00 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
2.718E · 08 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
1.399E·01 0.1083 
1.373E·04 0.0001 
3.308E·08 0.0000 

2.919E-05 0.0000 
7.077E-21 0.0000 
9.116E·07 0.0000 
7.893E·13 0.0000 
2.441E-16 0.0000 
1. 020E · 24 0. 0000 
1.619E·06 0.0000 
1.451E·04 0.0001 
1.702E-03 0.0013 
1.382E-06 0.0000 
O.OOOE+OO 0.0000 
2.892E·02 0.0224 
8.354E-05 0.0001 
7.525E·05 0.0001 

1.581E· 06 0.0000 
5.342E-21 0.0000 
1.415E-06 0.0000 
7.145E·13 0.0000 
2.208E·16 0.0000 
9.208E-25 0.0000 
3.754E-07 0.0000 
1.553E·05 0.0000 
1.822E·04 0.0001 
3.114E·07 0.0000 
O.OOOE+OO 0.0000 
1.592E-03 0.0012 
1.255E-05 0.0000 
1.160E-05 0.0000 

8.891E-08 0.0000 5.164E · OS 0.0000 
6.891E-22 0.0000 1.677E-22 0.0000 
5.014E·07 0.0000 4.302E-08 0.0000 
1.035E·14 0.0000 5.875E·13 0.0000 
3.203E·18 0.0000 1.818E 0 16 0.0000 
1.340E·26 0.0000 7.612E-25 0.0000 
1.970E-06 0.0000 6.111E·08 0.0000 
2.429E-07 0.0000 2.630E·04 0.0002 
2.648E·06 0.0000 ·_3.086E·03 0.0024 
9.486E-08 0.0000 ·8.703E-09 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1.864E·03 0.0014 4.479E·03 0.0035 
3.130E-05 0.0000 5.991E-05 0.0000 
2.956E-05 0.0000 5.590E-05 0.0000 

Total 1.048E+OO 0.8114 6.085E·02 0.0471 1.400E·01 0.1084 3.096E·02 0.0240 1.818E-03 0.0014 1.930E-03 0.0015 7.995E-03 0.0062 
0 

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

0 
0 Water 

Water Dependent Pathways 
Fish Radon Plant Heat Hilk All Pathways* 

Radio· 
Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

Am-241 
Co-60 
Cs· 137 
Eu-152 
Eu-154 
Eu-155 
Ni-63 
Pu-238 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE-+O() 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 

rcsradqc.wpd 

4.057E·04 0.0003 
7.419E·18 0.0000 
2.453E-04 0.0002 
5.142E·08 0.0000 
1.195E-11 0.0000 
1.510E·20 0.0000 
4.044E-06 0.0000 
1.294E-03 0.0010 



Pu-239 
Sr-90 
Th 0 228 
Th-232 
U-234 
U-238 

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

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

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

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

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

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

1.505E·02 0.0117 
1.963E·06 0.0000 
0.000E+00 0.0000 
1.270E+00 0.9830 
1.151E·03 0.0009 
3.764E-03 0.0029 

Total 0.000E+0O 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.292E+00 1.0000 
o•sun of all water independent and dependent pathways. 
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0 
0 

Surmary: RESRAD default data File: 15HREH.DAT 

Grot.nd 
Radio· 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

Am-241 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
Ni-63 
Pu-238 
Pu-239 
Sr-90 
Th-228 
Th-232 
U-234 
U-238 

O.OOOE+OO 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 -----

O.OOOE+OO 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

O.OOOE+OO 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

O.OOOE+OO 0.0000 
0.000E+0O 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+0O 0.0000 
0.O00E+00 0.0000 
0.O00E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

O.OOOE+OO 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+0O 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

O.OOOE+OO 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.O00E+00 0.0000 
O.000E+00 0.0000 
O.000E+0O 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
O.000E+00 0.0000 

Soil 

mrem/yr tract. 

O.OOOE+OO 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+0O 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

0 
0 Water 

Water Dependent Pathways 
Fish Radon Plant Meat Milk All Pathways• 

Radio· 
Nuclide mrem/yr tract. 

Am-241 
Co-60 
Cs-137 
Eu-152 
Eu-154 

0.000E+00 0.0000 
0.000E+00 D.0000 
0.000E+00 0.0000 
O.000E+00 0.0000 
0.000E+00 0.0000 

mrem/yr tract. 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.O00E+0O 0.0000 

mrem/yr tract. 

0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+0O 0.0000 
0.00OE+0O 0.0000 

mrem/yr tract . 

O.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+0O 0.0000 
0.O00E+00 0.0000 

mrem/,yr tract. 

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

mrem/yr tract. mrem/yr tract. 

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

rcsradqc.wpd 

\rJ 
D -



Eu-155 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Ni ·63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Pu-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Pu-239 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Sr-90 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Th-228 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Th-232 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
U-238 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
o•s1.111 of all water independent and dependent pathways. 
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SUlll18ry: RESRAD default data File: 15HREH.DAT 

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

OParent Product Branch DSR(j,t) (mrern/yr)/CpCi/g) 
(i) (j) Fraction t= O. OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

Am-241 
Am-241 
Am-241 
Am-241 
Am-241 

OCo-60 
OCs-137 
OEu-152 
OEu-152 

Eu-152 
Eu-152 

OEu-154 
OEu-155 
0Ni · 63 
OPu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 

OPu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 

osr-90 
OTh-228 
OTh-232 

Am-241 1.000E+OO 
Np-237 1.000E+OO 
U-233 1.000E+OO 
Th-229 1.000E+OO 
EDSR(j) 
Co-60 1.000E+OO 
Cs-137 1.000E+OO 
Eu-152 7.208E·01 
Eu-152 2.792E·01 
Gd-152 2.792E·01 
EDSR(j) 
Eu-154 1.000E+OO 
Eu-155 1.000E+OO 
Ni-63 1.000E+OO 
Pu-238 1.000E+OO 
U-234 1.000E+OO 
Th-230 1.000E+OO 
Ra-226 1.000E+OO 
Pb-210 1.000E+OO 
EDSR(j) 
Pu-239 1.000E+OO 
U-235 1.000E+OQ 
Pa-231 1.000E+OO 
Ac-227 1.000E+OO 
EDSR(j) 
Sr-90 1.000E+OO 
Th -228 1.000E+OO 
Th -232 1.000E+OO 

5.637E·01 5.555E·01 5.397E·01 4.875E·01 4.096E·01 3.647E·01 1.318E·01 4.028E·04 O.OOOE+OO 
O.OOOE+OO 1.254E·06 3.689E·06 1.149E·05 2.251E·05 2.843E·05 4.931E·05 2.889E·06 O.OOOE+OO 
O.OOOE+OO 9.478E · 14 8.408E·13 8.886E·12 3.949E·11 6.942E·11 4.797E·10 4.865E·11 O.OOOE+OO 
O.OOOE+OO 6.101E-17 1.630E·15 5.826E·14 5.837E·13 1.422E·12 3.758E·11 3.424E·11 O.OOOE+OO 
5.637E·01 5.555E·01 5.397E·01 4.875E·01 4.096E·01 3.647E·01 1.319E·01 4.057E-04 O.OOOE+OO 
9.3nE+OO 8.219E+OO 6.314E+OO 2.510E+OO 5.159E·01 1.796E·01 1.739E-05 7.419E·18 O.OOOE+OO 
2.105E+OO 2.057E+OO 1.963E+OO 1.667E+OO 1.260E+OO 1.045E+OO 2.019E·01 2.453E-04 O.OOOE+OO 
2.896E+OO 2.745E+OO 2.465E+OO 1.692E+OO 8.877E· 01 s.mE-01 1.324E-02 3.707E-08 O.OOOE+OO 
1.122E+OO 1.063E+OO 9.548E·01 6.555E·01 3.439E·01 2.236E·01 5.129E · 03 1.436E·08 O.OOOE+OO 
O.OOOE+OO 3.496E·16 9.941E·16 2.767E-15 4.588E·15 5.276E·15 6.292E·15 1.912E·16 O.OOOE+OO 
1.122E+OO 1.063E+OO 9.548E·01 6.555E-01 3.439E·01 2.236E·01 5.129E·03 1.436E·08 O.OOOE+OO 
4.404E+OO 4.058E+OO 3.444E+OO 1.940E+OO 7.253E-01 3.763E·01 1.194E·03 1.195E·11 O.OOOE+OO 
1.057E·01 9.186E·02 6.940E·02 2.601E·02 4.838E-03 1.576E·03 8.630E· 08 1.510E·20 O.OOOE+OO 
1.782E·03 1.764E·03 1.730E·03 1.614E-03 1.432E·03 1.322E·03 6.374E·04 4.044E·06 O.OOOE+OO 
4.nOE-01 4.n9E·01 4.648E-01 4.374E·01 3.941E· 01 3.6nE-01 1.999E·01 1.294E·03 O.OOOE+OO 
O.OOOE+OO 3.705E·07 1.096E· 06 3.478E·06 7.035E·06 9.071E·06 1.855E· 05 5.186E· 07 O.OOOE+OO 
O.OOOE+OO 3.454E·12 3.0BOE-11 3.316E·10 1.521E·09 2.730E-09 2.238E·08 3.187E·09 O.OOOE+OO 
O.OOOE+OO 1.069E·13 2.855E·12 1.017E·10 1.012E·09 2.452E··09 5.945E·08 3.923E·08 O.OOOE+OO 
O.OOOE+OO 3.622E-17 2.859E-15 3.227E·13 6.494E· 12 2.031E·11 1.066E-09 5.666E·10 O.OOOE+OO 
4.nOE-01 4.729E,01 4.648E-01 4.374E-01 3.941E-01 3.677E·01 2.000E-01 1.294E-03 O.OOOE+OO 
5.244E·01 5.240E·01 5.231E· 01 5.202E·01 5.151E-01 5.118E·01 4.827E·01 1.505E-02 O.OOOE+OO 
O.OOOE+OO 5.513E·10 1.645E·09 5.385E·09 1.149E·08 1.534E·08 4.288E-08 1.192E·08 O.OOOE+OO 
O.OOOE+OO 5.896E· 14 5.249E-13 5.617E·12 2.548E·11 4.535E·11 3.407E-10 5.250E·11 O.OOOE+OO 
O.OOOE+OO 8.302E·16 2.180E-14 7.340E·13 6.682E·12 1.533E·11 2.663E· 10 9.074E·11 O.OOOE+OO 
5.244E·01 5.240E-01 5.231E·01 5.202E·01 5.151E·01 5.118E·01 4.827E-01 1.505E·02 O.OOOE+OO 
1.742E+OO 1.682E+OO 1.566E+OO 1.221E+OO 7.964E·01 5.983E·01 4.703E·02 1.963E-06 O.OOOE+OO 
6.515E+OO 4.535E+OO 2.197E+OO 1.738E·01 2.246E·03 1.237E·04 1.171E·15 O.OOOE+OO O.OOOE+OO 
1.366E+OO 1.367E+OO 1.369E+OO 1.373E+OO 1.372E+OO 1.370E+OO 1.348E+OO 4.443E·02 O.OOOE+OO 
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Th-232 Ra-228 1.000E+OO O.OOOE+OO 6.009E·01 1.597E+OO 3.628E+OO 4.709E+OO 4.872E+OO 4.560E+OO 4.481E·01 O.OOOE+OO 
Th-232 Th-228 1.000E+OO O.OOOE+OO 1.211E·01 8.057E-01 3.628E+OO 5.690E+OO 6.079E+OO 6.185E+OO 7.771E-01 O.OOOE+OO 
Th-232 EDSR(j) 1.366E+OO 2.089E+OO 3.772E+OO 8.629E+OO 1.1m+o1 1.232E+01 1.209E+01 1.270E+OO O.OOOE+OO 
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SIJllll8ry: RESRAD default data File: 15MREM.DAT 

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

OParent Product Branch DSR(j,t) (mrem/yr)/(pCi/g) 
(i) (j) Fraction t= O. OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

U-234 
U-234 
U-234 
U-234 
U-234 

OU -238 
U-238 
U-238 
U-238 
U-238 
U-238 

U-234 1.000E+OO 
Th-230 1.000E+OO 
Ra-226 1.000E+OO 
Pb-210 1.000E+OO 
EDSR(j) 
U·238 1.000E+OO 
U-234 1.000E+OO 
Th-230 1.000E+OO 
Ra-226 1.000E+OO 
Pb-210 1.000E+OO 
EDSR(j) 

1.319E·01 1.312E·01 1.297E·01 1.249E·01 1.169E· 01 1.119E-01 7.620E· 02 9.369E-04 O.OOOE+OO 
O.OOOE+OO 2.446E·06 7.299E·06 2.388E·05 5.090E-05 6.797E-05 1.896E-04 1.262E-05 O.OOOE+OO 
O.OOOE+OO 1.135E·07 1.013E-06 1.092E-05 5.014E·05 8.998E·05 7.135E· 04 1.982E·04 O.OOOE+OO 
O.OOOE+OO 5.119E·11 1.346E·09 4.542E·08 4.137E· 07 9.471E·07 1.501E-05 3.047E·06 O.OOOE+OO 
1.319E-01 1.312E·01 1.297E-01 1.249E·01 1.170E·01 1.121E·01 7.712E-02 1.151E·03 O.OOOE+OO 
1.984E·01 1.974E·01 1.953E·01 1.883E-01 1.767E·01 1.694E·01 1.167E·01 3.763E-03 O.OOOE+OO 
O.OOOE+OO 3.711E·07 1.101E·06 3.532E·06 7.277E-06 9.498E·06 2.156E·05 7.955E·07 O.OOOE+OO 
O.OOOE+OO 3.457E-12 3.090E-11 3.350E-10 1.556E·09 2.814E·09 2.464E-08 4.083E·09 O.OOOE+OO 
O.OOOE+OO 1.070E·13 2.862E-12 1.025E-10 1.029E-09 2.508E-09 6.396E·08 4.774E-08 O.OOOE+OO 
O.OOOE+OO 3.624E-17 2.865E-15 3.247E·13 6.584E·12 2.070E·11 1.135E-09 6.804E·10 O.OOOE+OO 
1.984E·01 1.974E·01 1.953E·01 1.883E·01 1.767E·01 1.694E·01 1.167E-01 3.764E·03 O.OOOE+OO 

Branch Fraction is the c1.11L1lative factor for the j•th principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* ••• BRF(j). 
The DSR includes contributions from associated (half-life~ 0.5 yr) daughters. 

0 
Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit= 15 mrem/yr 
ONucl ide 

( i) t= O. OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

Am-241 2.661E+01 2.700E+01 2.780E+01 3.077E+01 3.662E+01 4.113E+01 1.137E+02 3.697E+04 *3.424E+12 
Co-60 1.600E+OO 1.825E+OO 2.376E+OO 5.977E+OO 2.908E+01 8.350E+01 8.625E+05 *1.131E+15 *1 . 131E+15 
Cs· 137 7.124E+OO 7.293E+OO 7.641E+OO 8.998E+OO 1.191E+01 1.436E+01 7.430E+01 6.116E+04 *8.652E+13 
Eu-152 3. 733E+OO 3.939E+OO 4.386E+OO 6.389E+OO 1.218E+01 1.873E+01 8.166E+02 2.917E+08 *1.810E+14 
Eu-154 3.406E+OO 3.697E+OO 4.355E+OO 7.731E+OO 2.068E+01 3.986E+01 1.256E+04 1.256E+12 *2.732E+14 
Eu-155 1.419E+02 1.633E+02 2.161E+02 5.766E+02 3.101E+03 9.516E+03 1.738E+08 *4.651E+14 *4.651E+14 
Ni-63 8.418E+03 8.502E+03 8.671E+03 9.293E+03 1.047E+04 1.135E+04 2.353E+04 3.709E+06 *5.679E+13 
Pu-238 3.145E+01 3.172E+01 3.227E+01 3.429E+01 3.806E+01 4.080E+01 7.502E+01 1.159E+04 *1. 711E+13 
Pu-239 2.860E+01 2.863E+01 2.867E+01 2.884E+01 2.912E+01 2.931E+01 3.108E+01 9.968E+02 *6.203E+10 
Sr-90 8.609E+OO 8.920E+OO 9.576E+OO 1.228E+01 1.883E+01 2.507E+01 3.189E+02 7.641E+06 *1.380E+14 
Th-228 2.302E+OO 3.308E+OO 6.828E+OO 8.629E+01 6.678E+03 1.213E+05 *8. 192E+14 *8.192E+14 *8. 192E+14 
Th-232 1.098E+01 7.180E+OO 3.976E+OO 1.738E+OO 1.274E+OO 1.217E+OO 1.240E+OO 1.181E+01 *1.092E+05 
U-234 1.137E+02 1. 144E+02 1.156E+02 1.201E+02 1.282E+02 1.339E+02 1.945E+02 1.303E+04 *6.233E+09 
U-238 7.559E+01 7.599E+01 7.680E+01 7.967E+01 8.487E+01 8.852E+01 1.285E+02 3.985E+03 *3.360E+05 

*At specific activity limit 
1RESRAD, Version 5.60 T~ Limit= 0.5 year 06/20/95 12:53 Page 27 

resradqc.wpd 

\) 

t'.l -w 
II' 

\ 



SUllll8ry RESRAD default data File: 15HREH.DAT 

Sumied Dose/Source Ratios DSR(i,t) in (mrern/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

·at tmin = time of mininin single radionuclide soil guideline 
and at tmax = time of maxinin total dose= O.OOOE+OO years 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
(I) pCi/g (years) (pCi/g) (pCi/g) 

Am·241 1.000E+OO O.OOOE+OO 5.637E·01 2.661E+01 5.637E·01 2.661E+01 
Co-60 1.000E+OO O.OOOE+OO 9.3nE+OO 1.600E+OO 9.377E+OO 1.600E+OO 
Cs· 137 1.000E+OO O.OOOE+OO 2.105E+OO 7. 124E+OO 2.105E+OO 7.124E+OO 
Eu-152 1.000E+OO O.OOOE+OO 4.018E+OO 3.733E+OO 4.018E+OO 3.733E+OO 
Eu· 154 1.000E+OO O.OOOE+OO 4.404E+OO 3.406E+OO 4.404E+OO 3.406E+OO 
Eu-155 1.000E+OO O.OOOE+OO 1.057E·01 1.419E+02 1 .057E·01 1.419E+02 
Ni-63 1.000E+OO O.OOOE+OO 1. 782E·03 8.418E+03 1.782E·03 8.418E+03 
Pu-238 1.000E+OO O.OOOE+OO 4.nOE-01 3. 145E+01 4.noe-01 3.145E+01 
Pu-239 1.000E+OO O.OOOE+OO 5.244E·01 2.860E+01 5.244E·01 2.860E+01 
Sr-90 1.000E+OO O.OOOE+OO 1.742E+OO 8.609E+OO 1. 742E+OO 8.609E+OO 
Th-228 1.000E+OO O.OOOE+OO 6.515E+OO 2.302E+OO 6.515E+OO 2.302E+OO 
Th-232 1.000E+OO 44.42 t 0.04 1.252E+01 1.199E+OO 1.366E+OO 1.098E+01 
U-234 1.000E+OO O.OOOE+OO 1.319E·01 1. 137E+02 1.319E·01 1.137E+02 
U-238 1.000E+OO O.OOOE+OO 1 .984E-01 7.559E+01 1.984E·01 7.559E+01 
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SUllll8ry: RESRAD default data File: 15HREH.OAT 

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

ONuclide Parent BRF(i) DOSE(j,t), mrem/yr 
(j) Ci) t= O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

Am-241 
ONp-237 
OU-233 
OTh-229 
OCo-60 
OCs-137 
OEu· 152 
Eu-152 
Eu-152 

OGd· 152 
OEu-154 
OEu-155 
ONi-63 
OPu-238 
OU-234 

Am-241 1.000E+OO 
Am-241 1.000E+OO 
Am-241 1.000E+OO 
Am-241 1.000E+OO 
Co-60 1.000E+OO 
Cs-137 1.000E+OO 
Eu-152 7.208E·01 
Eu-152 2.792E·01 
EDOSE( j): 
Eu-152 2.792E·01 
Eu-154 1.000E+OO 
Eu-155 1.000E+OO 
Ni·63 1.000E+OO 
Pu-238 1.000E+OO 
Pu-238 1.000E+OO 

5.637E·01 5.555E·01 5.397E·01 4.875E·01 4.096E·01 3.647E-01 1.318E·01 4.028E·04 O.OOOE+OO 
O.OOOE+OO 1.254E·06 3.689E·06 1.149E·05 2.251E·05 2.843E·05 4.931E·05 2.889E·06 O.OOOE+OO 
O.OOOE+OO 9.478E·14 8.408E·13 8.886E·12 3.949E·11 6.942E·11 4.797E·10 4.865E·11 O.OOOE+OO 
O.OOOE+OO 6.101E·17 1.630E·15 5.826E·14 5.837E·13 1.422E·12 3.758E·11 3.424E·11 O.OOOE+OO 
9.377E+OO 8.219E+OO 6.314E+OO 2.510E+OO 5.159E·01 1.796E·01 1.739E-05 7.419E·18 O.OOOE+OO 
2.105E+OO 2.057E+OO 1.963E+OO 1.667E+OO 1.260E+OO 1.045E+OO 2.019E·01 2.453E·04 O.OOOE+OO 
2.896E+OO 2.745E+OO 2.465E+OO 1.692E+OO 8.BnE-01 5.773E·01 1.324E·02 3.707E-08 O.OOOE+OO 
1.122E+OO 1.063E+OO 9.548E·01 6.555E·01 3.439E·01 2.236E·01 5.129E-03 1.436E·08 O.OOOE+OO 
4.018E+OO 3.808E+OO 3.420E+OO 2.348E+OO 1.232E+OO 8.010E·01 1.837E-02 5.142E-08 O.OOOE+OO 
O.OOOE+OO 3.496E·16 9.941E·16 2.767E·15 4.588E·15 5.276E·15 6.292E·15 1.912E·16 O.OOOE+OO 
4.404E+OO 4.058E+OO 3.444E+OO 1.940E+OO 7.253E·01 3.763E·01 1.194E·03 1.195E·11 O.OOOE+OO 
1.057E·01 9.186E·02 6.940E-02 2.601E·02 4.838E·03 1.576E·03 8.630E·08 1.510E·20 O.OOOE+OO 
1.782E·03 1.764E·03 1.730E·03 1.614E·03 1.432E·03 1.322E·03 6.374E·04 4.044E·06 O.OOOE+OO 
4.nOE-01 4.729E· 01 4.648E·01 4.374E·01 3.941E·01 3.6nE-01 1.999E·01 1.294E·03 O.OOOE+OO 
O.OOOE+OO 3.705E·07 1.096E-06 3.478E·06 7.035E·06 9.071E·06 1.855E·OS 5.186E·07 O.OOOE+OO 
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U-234 U-234 1.000E+OO 1.319E-01 1.312E-01 1.297E-01 1.249E-01 1.169E-01 1.119E-01 7.620E-02 9.369E·04 O.OOOE+OO 
U-234 U-238 1.000E+OO O.OOOE+OO 3.711E-07 1.101E-06 3.532E-06 7.277E-06 9.498E-06 2.156E-05 7.955E-07 O.OOOE+OO 
U-234 EDOSE(j): 1.319E-01 1.312E-01 1.297E-01 1.249E-01 1.169E-01 1.119E-01 7.624E-02 9.382E-04 O.OOOE+OO 

OTh-230 Pu-238 1.000E+OO O.OOOE+OO 3.454E-12 3.0BOE-11 3.316E-10 1.521E-09 2.730E-09 2. 238E-08 3.187E-09 O.OOOE+OO 
Th-230 U-234 1.000E+OO O.OOOE+OO 2.446E-06 7.299E-06 2.388E-05 5.090E-05 6.797E-05 1.896E-04 1.262E-05 O.OOOE+OO 
Th-230 U-238 1.000E+OO O.OOOE+OO 3.457E-12 3.090E-11 3.350E·10 1.556E-09 2.814E-09 2.464E-08 4.083E-09 O.OOOE+OO 
Th-230 EDOSE(j): O.OOOE+OO 2.446E-06 7.299E-06 2.388E-05 5.090E-05 6.798E·05 1.897E-04 1.263E-05 O.OOOE+OO 

ORa-226 Pu-238 1.000E+OO O.OOOE+OO 1.069E-13 2.855E-12 1.017E-10 1.012E-09 2.452E-09 5.945E-08 3.923E-08 O.OOOE+OO 
Ra-226 U-234 1.000E+OO O.OOOE+OO 1.135E-07 1.013E-06 1.092E-05 5.014E-05 8.998E· 05 7.135E-04 1.982E-04 O.OOOE+OO 
Ra-226 U-238 1.000E+OO O.OOOE+OO 1.070E-13 2.862E-12 1.025E-10 1.029E-09 2.508E-09 6.396E-08 4.n4E-08 O.OOOE+OO 
Ra-226 tDOSE(j): O.OOOE+OO 1.135E-07 1.013E-06 1.092E-05 5.015E-05 8.998E-05 7.136E-04 1.983E-04 O.OOOE+OO 

OPb-210 Pu-238 1.000E+OO O.OOOE+OO 3.622E-17 2.859E-15 3.227E-13 6.494E-12 2.031E-11 1.066E-09 5.666E-10 O.OOOE+OO 
Pb-210 U-234 1.000E+OO O.OOOE+OO 5.119E-11 1.346E-09 4.542E-08 4.137E-07 9.471E·07 1.501E-05 3.047E·06 O.OOOE+OO 
Pb-210 U-238 1.000E+OO O.OOOE+OO 3.624E-17 2.865E-15 3.247E-13 6.584E-12 2.070E-11 1.135E-09 6.804E-10 O.OOOE+OO 
Pb-210 tDOSE(j): O.OOOE+OO 5.119E-11 1.346E-09 4.542E-08 4.137E-07 9.472E-07 1.501E-05 3.048E-06 O.OOOE+OO 

OPu-239 Pu-239 1.000E+OO 5.244E-01 5.240E-01 5.231E-01 5.202E-01 5.151E-01 5.118E-01 4.827E-01 1.505E-02 O.OOOE+OO 
OU-235 Pu-239 1.000E+OO O.OOOE+OO 5.513E-10 1.645E-09 5.385E-09 1.149E-08 1.534E-08 4.288E-08 1.192E-08 O.OOOE+OO 
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Surmary: RESRAD default data File: 15MREM.DAT 

Individual Nuclide Dose Slll'llled Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent BRF(i) DOSE(j,t), mrem/yr 
(j) Ci) t= O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

Pa-231 
OAc-227 
0Sr·90 
0Th·228 
Th·228 
Th-228 

OTh-232 
0Ra·228 
OU-238 

Pu-239 1.000E+OO 
Pu-239 1.000E+OO 
Sr-90 1.000E+OO 
Th-228 1.000E+OO 
Th-232 1.000E+OO 
EDOSE(j): 
Th-232 1.000E+OO 
Th-232 1.000E+OO 
U-238 1.000E+OO 

O.OOOE+OO 5.896E-14 5.249E-13 5.617E-12 2.548E-11 4.535E-11 3.407E·10 5.250E-11 O.OOOE+OO 
O.OOOE+OO 8.302E·16 2.180E-14 7.340E-13 6.682E-12 1.533E-11 2.663E·10 9.074E·11 O.OOOE+OO 
1.742E+OO 1.682E+OO 1.566E+OO 1.221E+OO 7.964E-01 5.983E-01 4.703E·02 1.963E-06 O.OOOE+OO 
6.515E+OO 4.535E+OO 2.197E+OO 1.738E-01 2.246E-03 1.237E-04 1.171E-15 O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 1.211E-01 8.057E-01 3.628E+OO 5.690E+OO 6.079E+OO 6.185E+OO 7.n1e-01 O.OOOE+OO 
6.515E+OO 4.656E+OO 3.002E+OO 3.802E+OO 5.693E+OO 6.080E+OO 6.185E+OO 7.n1E-01 O.OOOE+OO 
1.366E+OO 1.367E+OO 1.369E+OO 1.373E+OO 1.372E+OO 1.370E+OO 1.348E+OO 4.443E-02 O.OOOE+OO 
O.OOOE+OO 6.009E-01 1.597E+OO 3.628E+OO 4.709E+OO 4.872E+OO 4.560E+OO 4.481E-01 O.OOOE+OO 
1.984E-01 1.974E-01 1.953E-01 1.883E-01 1.767E-01 1.694E-01 1.167E-01 3.763E-03 O.OOOE+OO 

BRF(i) is the branch fraction of the parent nuclide., 
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Sunnary: RESRAD default data File: 15MREM.DAT 

ONuc l i de Parent 
(j) ( i) 

------
Am-241 Am-241 

ONp-237 Am-241 
OU-233 Am-241 
OTh-229 Am-241 

BRF(i) 

1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

S(j,t), pCi/g 
t= O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

1.000E+OO 9.862E-01 9.592E-01 8.704E-01 7.368E·01 6.593E-01 2.495E-01 1.553E-02 9.335E-07 
O.OOOE+OO 3.215E-07 9.SOOE-07 3.005E-06 6.055E-06 7.794E-06 1.626E-05 1.736E-05 7.585E-06 
O.OOOE+OO 7.004E-13 6.220E-12 6.598E · 11 2.951E-10 5.210E-10 3.741E-09 1.133E-08 8.564E-09 
O.OOOE+OO 2.221E-17 5.936E-16 2.123E-14 2.130E-13 5.195E-13 1.387E-11 1.668E-10 8.801E-10 
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0Co-60 Co-60 1.000E+00 1.000E+00 8.766E-01 6.735E-01 2.678E-01 5.511E-02 1.921E-02 1.898E-06 6.832E-18 0.000E+00 
0Cs-137 Cs-137 1.000E+00 1.000E+00 9.noE-01 9.327E -01 7.928E-01 6.000E-01 4.982E-01 9.806E -02 9.428E-04 8.218E-11 
0Eu-152 Eu-152 7.208E-01 7.208E-01 6.831E-01 6.135E-01 4.211E-01 2.209E-01 1.437E-01 3.338E-03 7.161E-08 3.274E-24 
Eu-152 Eu-152 2.792E-01 2.792E-01 2.646E-01 2.376E-01 1.631E-01 8.SSBE-02 5.567E-02 1.293E-03 2.774E-08 1.268E-24 
Eu-152 ES(j): 1.000E+00 9.4m-01 8.511E-01 5.842E-01 3.065E-01 1.994E-01 4.632E-03 9.935E-08 4.542E-24 

0Gd-152 Eu-152 2.792E-01 0.000E+00 1.744E-15 4.961E-15 1.383E-14 2.299E-14 2.648E-14 3.204E-14 2.954E-14 2.187E-14 
0Eu-154 Eu-154 1.000E+00 1.000E+00 9.213E-01 7.820E-01 4.405E-01 1.647E-01 8.550E-02 2.753E-04 2.087E-11 2.501E-36 
0Eu-155 Eu-155 1.000E+00 1.000E+00 8.692E-01 6.567E-01 2.462E-01 4.578E-02 1.492E-02 8.169E-07 5.452E-19 0.000E+00 
0Ni-63 Ni-63 1.000E+00 1.000E+00 9.928E-01 9.787E-01 9.307E-01 8.539E-01 8.062E-01 4.878E-01 1.161E-01 7.625E-04 
0Pu-238 Pu-238 1.000E+00 1.000E+00 9.920E-01 9.762E -01 9.229E-01 8.382E-01 7.861E-01 4.483E-01 9.007E-02 3.276E-04 
OU-234 Pu-238 1.000E+00 0.000E+00 2.811E-06 8.324E-06 2.652E-05 5.398E-05 6.990E-05 1.486E-04 1.258E-04 6.273E-06 
U-234 U-234 1.000E+00 1.000E+00 9.951E-01 9.853E-01 9.518E-01 8.971E-01 8.623E-01 6.103E-01 2.273E-01 7.170E-03 
U-234 U-238 1.000E+00 0.000E+00 2.815E-06 8.363E-06 2.693E-05 5.584E-05 7.319E-05 1.727E-04 1.930E-04 2.031E-05 
U-234 ES(j): 1.000E+00 9.951E-01 9.853E-01 9.519E-01 8.9nE-01 8.625E-01 6.106E-01 2.276E-01 7.197E-03 

0Th -230 · pu-238 1.000E+00 0.000E+00 1.268E-11 1.131E-10 1.220E-09 5.608E-09 1.00BE-08 8.3nE-08 3.549E-07 6.255E-07 
Th-230 U-234 1.000E+O0 0.000E+00 8.980E-06 2.681E-05 8.783E-05 1.876E-04 2.510E-04 7.099E-04 1.405E·03 1.791E-03 
Th-230 U-238 1.000E+00 0.000E+00 1.269E-11 1.135E-10 1.232E-09 5.734E-09 1.039E-08 9.222E-08 4.547E-07 9.923E-07 
Th -230 ES(j): 0.000E+00 8.980E-06 2.681E-05 8.783E-05 1.876E-04 2.St0E-04 7.101E-04 1.406E-03 1.793E-03 

0Ra-226 Pu-238 1.000E+00 0.000E+00 1.831E-15 4.902E-14 1.763E-12 1.785E- 11 4.376E-11 1.214E-09 1.503E-08 6.180E-08 
Ra-226 U-234 1.000E+OO O.OOOE+OO 1.944E-09 1.739E-08 1.893E-07 8.843E-07 1.606E-06 1.457E-05 7_592E-05 1.845E-04 
Ra-226 U-238 1.000E+00 0.000E+00 1.833E-15 4.914E-14 1.776E-12 1.815E-11 4.4nE-11 1.306E-09 1.829E-0B 9.461E-08 
Ra-226 ES(j): 0.000E+00 1.944E-09 1. 739E-08 1.893E·07 8.843E-07 1.606E-06 1.457E-05 7.595E-05 1.847E-04 

0Pb-210 Pu-238 1.000E+00 0.000E+0O 1.415E-17 1.123E-15 1.293E·13 2.696E-12 8.638E-12 5.772E-10 1.146E-08 5.645E-08 
Pb-210 U-234 1.000E+00 0.000E+00 1.999E-11 5.285E-10 1.820E·08 1.717E-07 4.02BE-07 8.130E-06 6.165E-05 1.695E-04 
Pb-210 U-238 1.000E+00 0.000E+00 1.415E·17 1.125E-15 1.301E-13 2.733E-12 8.802E·12 6.151E·10 1.3nE-08 8.600E·08 
Pb-210 ES(j): 0.000E+00 1.999E·11 5.285E-10 1.820E-08 1.717E·07 4.028E·07 8.131E·06 6.167E·05 1.697f:.04 

0Pu-239 Pu-239 1.000E+00 1.000E+00 9.998E-01 9.995E·01 9.985E·01 9.967E-01 9.954E-01 9.849E· 01 9.553E·01 8.586E·01 
OU-235 Pu-239 1.000E+00 0.000E+00 9.824E-10 2.932E-09 9.602E-09 2.0S0E-08 2.740E·08 7.710E-08 1.499E-07 1.753E· 07 
1RESRAD, Version 5.60 T~ Limit= 0.5 year 06/20/95 12:53 Page 31 
SUTmary: RESRAD default data File: 15HREH.DAT 

0Nucl ide Parent BRF(i) 
(j) ( i) 

------
Pa-231 Pu-239 1.000E+00 

0Ac-227 Pu-239 1.000E+00 
0Sr· 90 Sr-90 1.000E+00 
0Th-228 Th-228 1.000E+00 
Th-228 Th-232 1.000E+00 
Th-228 ES(j): 

0Th·232 Th-232 1.000E+00 
0Ra·228 Th-232 1.000E+00 
OU-238 U-238 1.000E+00 -----

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

S(j,t), pCi/g 
t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 2.200E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

0.000E+00 1.037E·14 9.272E·14 1.006E·12 4.680E-12 8.476E·12 7.494E-11 3.645E·10 7.405E-10 
0.000E+0O 1.091E-16 2.869E-15 9.691E-14 8.871E-13 2.043E·12 3.671E-11 2.401E·10 5.338E·10 
1.000E+0O 9.682E-01 9.077E-01 7.241E-01 4.916E-01 3.797E·01 3.965E-02 6.234E·05 9.604E-15 
1.000E+00 6.961E-01 3.372E-01 2.670E-02 3.453E-04 1.903E·0S 1.839E-16 0.000E+00 0.000E+00 
0.000E+00 1.859E-02 1.237E-01 5.572E-01 8.749E-01 9.355E·01 9.711E-01 9.703E-01 9.676E-01 
1.000E+0O 7.147E·01 4.609E·01 5.839E-01 8.752E·01 9.355E-01 9.711E-01 9.703E-01 9.676E-01 
1.000E+0O 1.000E+00 1.000E+00 1.000E+00 9.999E·01 9.999E-01 9.996E-01 9.988E-01 9.959E-01 
0.000E+00 1.132E·01 3.015E-01 6.900E-01 9.078E-01 9.478E-01 9.711E·01 9.703E·01 9.676E· 01 
1.000E+00 9.951E-01 9.853E-01 9.518E-01 8.971E-01 8.624E-01 6.105E-01 2.275E-01 7.190E-03 

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

rcsradqc.wpd 

-

\N 
\r 

~ 
w 
\r 

\ 



L _ 

951338391392 

FROM 11lE DESK OF· SCOTT PETERSEN 
RISK ASSESSMENT 
372-9574/H4-90 

TO: John Lowe DATE: 6/27/94 

SUBJECT: Review of RESRAD calculations for 100-BC-1 Demonstration Project 

I have reviewed the calculations and narrative on the assumptions and parameters for using 
RESRAD in the 100-BC-1 area. The parameters seem appropriate for the residential scenario 
described, although it seems likely that a rural/residential family would be utilizing groundwater 
resources. 

The only major worry I have about the methodology deals with radionuclides with progeny which 
contribute significantly to dose. These are 238U and 232Th, with the latter being of greatest 
concern. If it is assumed that these two radionuclides are present due to contamination only, then 
it is valid to assume that they are not in secular equilibrium at the time of deposition. In this case, 
only the relatively short-lived progeny of 232Th, 228Ra and 228Th, would need to be accounted for if 
more than a few years have passed since deposition. It takes about 12 years for ingrowth of 228Ra 
and 228Th to build to equilibrium activities. Since 232Th may be a COPC in the 100 Areas (it was 
used as a target in many if not all of the reactors), and over 12 years have passed since most of 
those reactors were operational, it is reasonable that its daughters are in secular equilibrium. With 
this assumption, 1 pCi/ g of 232Th + Daughters will yield a dose of approximately 13 mrern/yr in 
the modeling scenario you propose. 

Uranium-238 has no short-lived progeny of concern which would be in secular equilibrium after 
only a few years. The daughters of 238U which could contribute significantly to dose are 226Ra, 
222Rn, and 21°I>b. Radium-226 is especially important in background considerations, as it is the 
parent of radon. However, ingrowth of 226Ra from mu would not build to significant levels for 
several hundreds of thousands of years after the decay chain had been broken, because 234U is 
between these two isotopes and has a very long half life. 

Some general comments on the use of equating a 15 mrern/yr dose with a specific radionuclide 
activity, and interpretation oflaboratory data: 

If 238U and/or 232Th are COPCs, natural background values must be considered when evaluating 
the 15 mrern/yr above background dose limit. In the exposure scenario you propose, background 
dose for mu and its progeny is 49 mrern/yr with radon, and 9 mrern/yr without radon. 
Background concentrations for 232Th + daughters is 9 to 12 mrern/yr (approx. 1 pCi/g of 232Th 
and each of its progeny). One can use the lab data to determine if these parent radionuclides are 
in equilibrium with their progeny, and then compute appropriate dose rates. This and information 
on other isotopic ratios may also help to determine the presence of contamination vs. natural 
radionuclide activity. For example, if 23°Th is found to be in secular equilibrium with 238U, then it 
may be assumed that 226Ra is also present in equilibrium. Assumptions about 222Rn, the next 
member in the decay chain, are fraught with uncertainties. 



9513383 •. 1393 

In short, the only change I would make to your calculations is to add 228Th to the list, and report 
232Th as the entire decay chain. RESRAD will do this for you if you look at the parent and 
ingrowths after 12 years, but 232Th concentrations drop off sharply after 150 years (leaching of 
Th?), so look in that window. 
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