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100 AREA

UNIT MANAGERS MEETING AGENDA
Thursday, March 25, 2004

1:00 — 4:00 p.m. HS I1, Rm 2-020

Administrative
e Meeting minutes status

e Review and approve last UMM minutes
e Next 100 UMM is April 22, 2004, at 1:00 - 4: 00

Remedial Action

- 100 Area Common
e Remaining Sites ESD Status

¢ Remaining Sites Sampling Efforts Status
" - B/C Area Remaining Sites
- 600 Area Remaining Sites

* Burial Ground SAP revision — language acceptable for compositing -
100 Area RDR & SAP revisions status
CVP status
River Corridor Risk Assessment
B/C Pilot
- N Eco Study

100 F, K, and Group 4

‘e 100 F General Status

e 100 F Design/Procurement Status — Discuss Near River Sites
e 100 K General Status

100N
e  Procurement update
e Overburden Sampling Results

1060 B/C

Burial Ground status

Pipeline backfill status

e 118-B-10 paint/soil treatability status

e Remaining Sites RFP (100-C-9 and 100-B-14)

D&D
e  Project Status
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General Crossover Items

Review Open Action Items Log

100-NR-2 Groundwater OU

o Remediation freatment status

100-KR-4 Groundwater OU
e Remediation treatment status _ _
o 100 K Burial Ground Soil Gas Investigation

100-HR-3 Groundwater OU

e Remediation treatment status

100-FR-3 Groundwater ov

100-BC-5 Groundwater OU
e Status of quarterly sampling at wells 199-B3-46 and -47

Groundwater

100 Area Open Action Items m

100-Area Open forum and discussion

e Recent change in tritium concentration near KE Fuel Storage Basin
e Status of aguifer tube installation project '

Other

Page .2 of 2
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March 100 Area Meeting Minutes and New Action Items



100 Area Unit Managers Meeting Minutes

3070 George Washington Way, Conference Room 20
March 25, 2004

1:00 — 3:00 p.m.

Administrative

e Meeting Minute Status — January meeting minutes were approved and s1gned by those
in attendance.

100 Area Common

Remaining Sites Explanation of Significant Difference (ESD) — The ESD was signed by
~ the U.S. Environmental Protection Agency (EPA), the Washington State Department of
Ecology (Ecology) is.scheduled to sign March 31, and U.S. Department of Energy,
Richland Operations Office (RL) has recommended to their management to sign the
ESD. EPA noted that if this ESD is not signed in April, EPA may need to issue a new
31gnature

Remaining Sites Sampling Efforts Status

B/C Area Remaining Sites — Ella Feist, ERC, stated that confirmatory sampling is
complete for the B/C Area miscellaneous pipelines (waste site'100-B-14 and 100-C-9).
The sample results will be evaluated to determine if the site is a no-action site or requires
remediation. If the site is a no-action site, the Remaining Sites Verification Package
(RSVP), Draft A reports will be provided to EPA in April. EPA agreed with the strategy
for evaluation and use of the pipeline data (i.e. the pipe matrix and pipeline Residual
Radioactivity (RESRAD) modeling). Ecology’s comments concerning the pipe matrix
and RESRAD modeling aré forthcoming.

e 600 Area Remaining Sites — Four sites are planned for confirmatory sampling.
- Sampling at one site is complete, waiting for samplmg results.

o 100 Arca Remedial Design Report (RDR) and Sampling and Analysis Plan (SAP)
Revision Status — EPA comments were received on the SAP; comments on the RDR
will be delivered soon. Ecology comments on the RDR have been transmitted, but
not received. Chris Smith, RL, indicated the 45-day review period for the 100 Area
RDR and SAP started when the hard copy was teceived the first week of March.

e Cleanup Verification Package (CVP) Status — Alex Nazarali, ERC, distributed the
updated CVP Status Table (Attachment 4). Three CVPs are being finalized.

e River Corridor Risk Assessment — Dennis Faulk, EPA, asked why the river cbrridor
and the platean work were not being integrated. There needs to be a discussion to see
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if this work should be integrated.

N Eco Study — The spring sampling date will not be missed. The proposed change to
the October 2004 delivery date for the aquatic eco-receptor does not require an ESD,
will be presented to-Ecology in a change notification. Assuming that Ecology agrees
with the proposed change, it will be incorporated into next months UMM when

Ecology attends. Mike Thompson, RL, will circulate an email providing information

- on what will be presented at the next UMM.

100-F, -K, and Group 4

Group 4 — Mark Buckmaster, ERC, stated that they have made good progress on the
116-KE-4 Retention Basin and work will be done next week. They are removing
overburden at the116-K-2 trench and remediation will begin in two weeks.
Remediation and backfill of the 116-KE-1 and 116-KW-1 Condensate Cribs have
been completed. Preliminary data received on 116-KW-1 indicate elevated levels of
C-14 and tritium above the remediation action goals A data package will be
provided at the next UMM.

100-F Design Near River Sites — Stacey Callison, ERC, stated that there are three
near-river sites in the 100-F design. Two are outfalls that are identified for
remediation, the 116-F-8 outfall and the 116-F-16 PNL outfall. The third site is the
128-F-2 burn pit remaining site.

The two adjacent outfalls each have a concrete flume extending into the river. For the
116-F-8 outfall the concrete flume is associated with the 100-F-39 river effluent
pipelines site and will not be included in this remedial design. For the 116-F-16
PNNL outfall, the concrete flume is currently considered a part of the outfall site.
ERC proposed reassigning the 116-F-16 outfall flume to the 100-F-39 river effluent
pipeline site, consistent with the other outfall flume. EPA concurred.

The 128-F-2 burn pit site is a remaining site located near the river that has
miscellaneous debris (rebar, concrete bricks, etc.). Given the current record for burn
pit sites, there is a good chance that the 128-F-2 burn pit will require remediation.
Remediation would involve excavating much of the riverbank. For purposes of
remedial design and if remediation is necessary the ERC proposed that the site debris
be excavated as much as practical above the river high water mark and that visible
and manageable debris below the high water mark and manually picked up. EPA
concurred with the planned design approach. ERC will be consulting with the
Washington Department of Fish and Wildlife and other applicable agencies regarding
requirements and limitations necessary for these excavation activities for
incorporation into design documents.
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100-N

Jon Fancher, ERC, reported that a 95% Upper Confidence Limit (UCL) calculation for
the 116-N-1 overburden is being prepared. Once that is complete, he will be seeking
Ecology concurrence to use the overburden for backfill purposes. A Request for Proposal
(RFP) for remediation of the 116-N-1 waste site has been issued. Itis ant1c1pated to
award the contract in early April.

100-B/C

e Rex Miller, ERC, stated that the readiness assessment was complete allowing
excavation to start at 118-B-1 burial ground. There are 22 trenches in the buria]
ground, the first 5 trenches have been excavated, and, work is in progress on trench
number 6. The sorting process is being revised as the work proceeds. In process
sampling has started and the results from the sampling agree with what was found in
the 1994 burial ground treatability test. Excavatlon of the 118-B-1 1s expected to be
complete by the end of July.

e 600-232 Waste Site — Approximately 30% of the remedial action work is left to
complete. This is a non-rad site with a lot of salvaging to be done on the site.

Remaining Sites Design _
In the process of doing a design for remediation of the B/C remaining sites that failed to
meet the cleanup criteria during confirmatory sampling.

Dean Strom, ERC, requested the signed “BC Septic Tanks Backfill Concurrence” form
(Attachment 5) be entered into the Administrative Record.

Cross Over Item(s)
s No report
Groundwater

e 100-NR-2 — The pump-and-treat system operated at 100% during the reporting
period. Drilling and coring was completed for a multi-depth monitoring well location
at N springs.

¢ 100-KR-4 —The pump—and -treat system operated at 99% during the reporting period.
The pump in well K-126 was lowered five feet on March 17, 2004. Since then, a
pumping rate of 20 gpm has been achieved. Larry Gadbois, EPA, asked what the
status was of the replacement for well K-33, and will the replacement well be at the
same elevation. FH will send Larry Gadbois an email with the drilling date.

e 100-HR-3 — The pump-and-treat system operated at 99% during the operating period.
Periodic shutdown of extraction wells occurred due to low water level and solenoid
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valve malfunctions.

In Situ REDOX Manipulation (ISRM) — Installation of the first phase of the planned
ISRM extension was terminated as a result of new information that the ISRM appears
to be bredking down. In place of the ISRM extension, a small-scale pump-and-treat
system will be used to address the new chromivm plume. '

100-FR-3 Groundwater — Bob Peterson, PNNL, distributed Attachment 8 which
includes the handout for “100-K Area: K-Basins Groundwater Monitoring,”

“Preliminary Results for Aquifer Tube Samples from 100-D Shoreline,” and “Aquifer
Sampling Tube Activities.”

100-BC-5 and 100-FR-3 — Jon Fruchter, PNNL, recently sent a letter to recipients of
the groundwater SAPs, transmitting page changes as discussed in the February UMM.
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WIDS Site Closeout Summary Table



WIDS Site CVP Closeout Summary Table 03/24/04
_ CVP Doc. No, documenting Issue Rev.
WIDS Site Closeout WIDS site closeout . EPA! Ecology WIDS Signaff ocvp
100 BIC Area
6613 CVP-1095.00002 122195 711955
T16-6-14 CVP-1959-00003 122109 711999
1661 CVP-1995-00006 21798 11998
116-5-1 CVP-1596-00012 121871998 12A999
116-8-11 CVP-1999-00001 121811999 1211999
11605 CVP-1995-00004 12731638 1271999
11664 CVP-1996-00014 . 272412000 3/5/2000
11685 N 117 (DOR/RL-96-017) 141997 1411987
T16-5.6B CVP-1599-00017 24000 3/3/2000
11669 1CVP- 1998-00009 275472000 3/3/2000
11682 CVE_1999-00016 272472000 /312000
11663 CVP-1599-00013 212472000 37375000
16810 CVP-1959-00010 372412000 3372000
16812 CVP-1999.00008 ST2412000 37312000
T16.C2A : .
116028 CVP-1998-00019 31512000 3/28/1998
116020 ,
116B64 CVP-1869-00011 517/2000 512612000
116816 ;
11657 .
T CVP-2002-00003 72512002 % §/6/2002
132:C2 - .
BC Pipeline (North) CVP-2002-00019 12472003 211772008
10085 £VE-2003-00014 &/18/2003 A 1/2003
1607-87 CVE-2005-00004 E/27/2003 712912003
1607-B8 CVP-2003 00608 512772003 772812003
1807-B9 CVP-2003-00006 E/18/2003 8/28/2003
1607-B10 CVP-2D03-00007 5/27/2003 772572003
1607-B14 CVP-2003-00008 572772005 772572008
100-C-3 CVP-2003-00008 /2712008 712812003

118-C-4

CVP-2003-00015

6/25/2003
104

9/11/2003

100-B-16 |0100-B-CA-V0160
118-B-4 CVP-2004-00002
118-B-5 CVP-2004-00003
118-B-10 JCVP-2004-00004
HEC2 CVP-2004-00005
100 D Area
100-D-4 (107D5) CVP-1996-00004 3/25/1999 ~ 31999
160-D-20 (10703} CVP-1598-00003 3/25/1900 311939
100-D-21(107D2) CVP-1998-00002 3251998 M998
100-D-22 (107D1) CVP-1588-00001 3/25/1899 311999
1607-D2 closed s
1607-D2:1 Tile Field CVP-1998-00005 3/25/1999 311999
Septic Pipelines ) CVP-2000-0004 9/26/2000 /2000
Septic Tank ] CVP-1999-00005 11/2311998 12/199%
116-DR-9 JagRy y '
T50-D25 CVP-1999-00006 1f§IZDDD 112000
1Me-D-7 . CVP-1985-00007 8/15/2000 872000
100-D-18 (107D4) CVP-2000-00001 972672000 10/2/2000
116-DR-1
eDRZ CVP-2000-00002 92642000 _ SI2712000
100-D-48 . . closed
100-D-48:1 (Grp Z North Pipelines) CVP-2000-00003 342001 312001
100-D-48:2 (Grp 2 West Pipelines} - |GVP-2000-00005 9126/2000 1022000
100-D-48:3 (Grp 3 Large Pipelnes) CVP-2000-00034 412042001 412002004
* 100-D-48:4 (Grp 3 Small Pipelines) CVP-2000-00033 AMT/2001 412012001
100-D-19 ‘ -
GPR.100D4 CYP-ZDDD—OOOO:% 3{14/2001 3/2001
100-D-49 - closed
TC0-0-4S:1 (Grp 2 Norifi Pipelines] CVE-2000-00002 371472001 372007
100-0-49:2 (Grp 2 East Pipelines) CVE-2000-00005 /2512000 10/2/2000




' WIDS Site CVP Closeout Summary Table

.WIDS Site Closeout |

CVP Dot. No. decumenting

Issue Rev.
o CVP

{JPR-300-20 Through UPR-300-30, UFR-3C0-
47, UPR-300-8, and UPR-300-9

WIDS site closecut ‘EFPAJ Ecology WIDS Signoff

100 D Area [cont} -
UPR-100-D-2 ;
JPR100.03 CVP-2006-03005 9/26/2000 101272000
100-D-5 CVP-2000-00034 42012001 412012001
100-D-6
116-D-3 no CVP site rejected 5/17/2000 N/A
116-D-4 CVP-2600-00008 10/23/2000 - 1031/2000
116-D-6 CVP-2000-00009 11712000 11/9/2000
116-D-1A ’ ’
116-D-1B CVP-2000-00010 3/12/2001 32001
100-D-46 L .
116-D-2 - CVP-2000-00013 10/23/2000 10/25/2000
116-DR-6 ’ ] CVP-2000-00014 101232000 1072412000
116-DR-4 CVP-2000-00015 10/23/2000 10/25/2000
100-D-12 CVP-2000-00016 10/23/2000 102612000
100-D-52 | CVP-2000-00018 117772000 11/9/2000
116-DR-7 CVP-2000-00018 .§126/2000 107212000
116-D-9 CVP-2000-00012 342312001 342312001
105-DR Reactor ’
118-DR-2:2 C\[POZDDS—DDO‘IS 12/15/2003 11152004
100-D-49:4
117-DR

Jroopzs CVP-2003-00018 112912004 31412004
100-D-54 '

1100 H Area .
1607-H2 CVF-2000-00024 2/5/200% - 2f200
1607-Ha CVP-2000-00025 2/26/2001 27262001
116-H-1 CVP-2000-00026 44472001 4/11/2001
116-H-7 CVP-2000-00027 72412001 81172001
100-H-5 CvP-2000-00028 1242172000 1212172000
100-H-17 .
116-H-2 !
T0OTE CVP-2000-00031 3/6/2001 3B2m1
100-H-30
100-H-21
To00H22 " CVP-2000-00029 312512001 3/2972001
100-H-1

1100-H-24 CVP-2000-00030 519/2001 52001

116-H-3 . CVP-2000-00032 4132001 4/11/2001
100 N Area :
120-N-1
120-N-2 CVP-2001-00021 3282002 4/18/2002
100-N-58
£46-N-3 ] . CVP-2002-DD002 9/26/2002 121232002
100 Area Misc, & 300 Area ) _
JA Jones CVP-2001-0001¢ 1118/2001 1210/2001
S00-23 CVP-200%-00020 11/30/2001 12/17/2001
300-48 {Landfill 1A) - | GVP-2000-00020 11242003 692003
300-50 (Landfilt 18)° CVP-2000-00021 1/27/2003 - B/912003
5284 (Landfil 1D) CVP-2003-00001 4/40/2003 7i23/2003
316-1{South Process Pond) & 300-262 .
UPR_300:FF-1, 300 RFEP CVP-2003-00002 411072003 7/23/2003
UPR-300-32, 33, 34, 35, 36, & 37
300 Ashpit - BHI-01132 42111997 12171997 |
20044 UPR ] ) - |BHI-01135 121111897 12111997
316-2 {North Process Pond), §18-12,and | e
UPR-300-7 BHI-01298 B/49/1999 8/19/1988
316-5 (Process Trench}

- |YPR-200-15, and UPR-300-19 BHI-01164 /301998 /3011968




WIDS Site CVP Closeout Summary Table

‘ : CVP Doc. No. documenting Issue  Rev.,
WIDS Site Closeout WIDS stte closeoin EPA! Ecology WIDS Signoff 0 CVP
BH-01136 121171957 T2AN997 | -
= T e s
- AGNE20030002 - : : 20008 EEE
100 F Arga - .
11674 CVP-2001-00005 117672001 11/15/2001
T16-F-5 CVP-2001-00067 8/16/2001 " 8/23/2001
1607F6 CVP-2001-00010 117612601 T1/15/2001
UPR-100-F2 CVP-2001-00011 4/22/2002 5712002
100-F-19:1 -
fiooFe3 CVP-2001-00002 £/21i2002 810/2002
100-F-34
116F-12 : .
T00-F-40 sile closed (No CVP) 15/2002 - ZA5/2002
116-F-14 CVE-2003-00008 771112002 711672002
100-F2 CVP-2001-0000% 7125/2002 81512002
100-F15 . '
100-F-4 CVP-2002-0000% 7/25/2002 8/6/2002
160-F-11
100-F+16 . .
116-F¢ CVP- 2001-00008 10/16/2002 10/22/2002
16 F2 CVP- 2001-00005 171372003 3112003
126-F-1 CVP- 2062-00002 171372003 TBD
100.F-35 CVP-2002-00007 41572003 6/16/2003
11661 CVP-2002-00008 5/22/2003 111372003
116-F-3 CVP-2002-000D8 41572003 6/16/2003
11656 CVP-2002-00010 5/19/2003 11/3/2003
116+-10 CVP-2002-00006 411512003 611612003
1607-F2 CVP_2002-00005 111372003 31112003
100F-19:2 '
116F-11 GVP-2001-00003 512712003 8/15/2003
UPR-100-F1
100F.29
UPR00F3 CVP-2003-00010 6/9/2003 B/1412008
100F-25 :
100.F-23 _|CVP-2003-0001% 6/5/2003 8/14/2003
100-F_24 CVP-2003-00012 6/9/2003 8/14/2003 _
o EReacion el 1) et S :
100 K Area -
1 i : M0 s - .
116-KE-1
T16KW-1
100-K-29
100-K-31
100-K:32
100-K-33

128-K-1




ATTACHMENT 5

Baékﬁ]l Concurrence for Septic System



Krueger', Patricia E

From: Clark, Steven W

Sent: Monday, March 01, 2004 9:46 AM

To: Krueger, Patricia E '

Ce: Corpuz, Franklin M; Cook, Kelly E
Subject: _ RE: BC Septic Tanks Backfill Concurrence

Patty: The final decision is that a copy should accompany the UMM minutes and the original should go into the project
. files. That should cover the problem of being able to find the document if it is needed.

Steve

—-—-Original Message-----

From: Cock, Kelly E

Sent: Monday, March 01, 2004 8:42 AM

To: Cook, Kelly E; Clark, StevenW

Ce: Corpuz, Frankiin M

Subject: RE: BC Septic Tanks Backtzll Ceoncurrence

Frank is correct............. a copy should accompany the UMM minutes and the original should go into the project files,
Kelly E. Cook

509-373-5275
509-521-2080

----- Criginal Message-----

From: Cook, Kelly E

Sent: Monday, March 01, 2004 9:24'AM.

Te: ‘Clark, Steven W

Ce: Cook, Kelly E

Subject: RE: BC Septic Tanks Backfill Concurrence

| believe Frank is correct....... | will do some further checking.

Kelly E. Cook
509-373-5275
509-521-2080

-----Original Message-----

From: Clark, Steven W

Sent: Monday, March 01, 2004 9:08 AM

To: Cook, Kelly E-

Subject: BC Septic Tanks Backfiil Goncurrence

Kelly: We have the BC Septic Tanks Backfill Concurrence signed by everybody but now nobody is sure where
it should ultimately be sent. We tried to have DIS put it into the project files but Frank Corpuz interveried and
* said it should go into the 100 Area UMM meeting minutes. We don't think that that is where past Backfill
Concurrences have ended up because they would be too hard to find. Do you know if in the UMM meeting ,
minutes is where past Backfill Concurrences have ended up? -If not where should they go'? The project files is
ihe logical place, seems fo me.

" Steve



‘Waste Site:

Overbur_dér_l Soil

100-B/C Septic System

BACKFILL CONCURRENCE CHECKLIST

(Concurrence to Proceed With.Wasté Site Backfill Operations)

Assoc. with WIDS
Nos: 1607-B7, -BS8,
-B9. -B10, -B11

This checklist is a summary of cleanup verification results for the 100 B/C Septic System Overburden Soil. The checklist is intended as an
‘agreement allowing the ERC subcontractor to-use for backfill the 100 B/C Septic System Overburden Soil, prior to the issuance of a cleanup
’|. verification package. The lead regulatory agency has been provided cop;es of detailed calculations. The results are summarized below.

. Reg‘f latory - Remedial Action Goals (RAG) Results RAG Ref.
Requirement _ D Attained
Direct E){posui'e - 1. Attain 15 mrem/vr dose rate above - Maximum dose rate was not calculated ]
Radionuclides background over 1000 years. by RESRAD since all radioriuclides Y A
- were below Hanford Site background, €S
or below detection limits.
Direct Exposure — 1. Aitain individual COC RAGs. All individual COC concentrations are Y B
Nonradionuclides below'the RAGS. YeS ¢
Meet Nonradioriuclide ‘ 1. ‘Hazard quotient of less than 1 for The hazard quotients for individual .
‘| Risk Requirements - HONCArcinogens. " nonradionuclide COCs in the B
‘ overburden are less than 1.
2. Cumulative hazard quotient of less- The cumulative hazard quoﬁent isTx B
.than 1 for noncarcinogens. ,10‘? for the overburden. Y _
3.  Excess cancer risk of <1 x 10°® for Exoess cancer risk values for _eS
individual carcinogens. individual nonradionuclide COCs are B
' less than 1 % 10°%
4.  Anain a tota] excess cancer risk of Total excess cancer risk is 7x 10%, B
~ <1x 107 for carcinogens. which is below 1 x 105, .
_Groundwater/River 1. Attain single COC groundwater & Since all radionuclides were below
Protection — river RAGS. Hanford Site background, or below
Radionuclides detection limits, all single COC AB
: - Groundwater and river RAGs have '
been attained.
2. Attain National Primary Drinking Since all radionuclides were below
Water Regulations 4-mrem/yr Hanford Site background, or below _ C
(beta/gamma) dose standard to detection limits, drinking water
target receptor/organ. standards have been attained. YeS
3. 'Meet drinking water standards for There are no alpha emitters for this
© alpha emitters: the more stringent of gite, ' B
15 pCI/L MCL or 1/25™ of the
derived concentration guide for DOE
Order 5400.5.
4. Meet total uranium standard of 21.2 “Uranium is not a COC for this site. B
© pCi/L. _ o .
Groundwater/River 1. Attain individual ndnradionuclide- All the groundwaier and river RAGs _
Protection — groundwater and river cleanup have been attained. Yes A B
Nonradionuclides - requirements. _ )
Other S_Uppoﬂiﬂg 1. Sample variance calculation briefs. C
Information 2. Sample location design calculatlon brief. D

/
1]

_ - All citations above and references on attached sheet are on record with Bechte] Hanford, Inc., Document;;and Informatwn Serwces
Above noted régulaiory requirements have been attained.

N 2@ I N W 21304

= 125

BHI Task Manager

Date

BHI Prgject Enginegr,
LR

Date
2 -19-04

DOE'?rogect Manager

Date.

agency

\ W,,,/\/'

d RAGs will ¢

A

-

~ — .
- Lapli 5
c,-f A5 oY

N/A

iven the attached information, DOE can proceed with backfill of the site with minimal risk. Final approval that the site has met
with tl'ée submittal, review, and approval of the Cleanup Verification Package by the lead regulatory

N/A

EPA Project Manager

Date

Ecology Project Manager

Date




! Backfill Concurrence Checklist Attachments/Refe'rences'*

Attachment/

Description
Reference . ' ' ' .
' 100-B/C Septic System Overburden Stockplles RESRAD Calculatlon Calculatlon.'_
A No. 0100B-CA-V0202 ‘ |
100-B/C Septic System Stockpiles 95% UCL Calcula‘uon Calculatlon
B No. 0100B-CA-V0201
| 1607-B7, B8, B9, B10, and B11 Septic System Overburden Variance Calculatlon
C | Calculation No. 0100B-CA-V0196
D '100-C-3 French Drain, 1607-B7,1607-B8,.1607-B9, 1607-B10 1607-B11

Septic System Overburden Samplmg Plan Calculatlon No. 0100B-CA-V0166




Attachment A

100 B/C Septic System Overburden Stockpﬂes RESRAD Calculatlon
Calcula‘uon No. 0100F CA—VO202



-. CALCULATION COVER SHEET

Project Title 100-B/C Septic System Stockpﬂes Cleanup Verlﬁcatlon J Ob No. 22192
Area 100 B/C Area L '
Discipline Environmental *Cale. No. GIOOB CA-V0202

Subiect 100-B/C Septic System Overburden Stockpiles RESRAD Calculation Brief .

Computer Program RESRAD Program No.

Versn_)n 6.21

Tse of this calculation by persbns Who do not have access to all of the pertinent facts could lead to incorrect conclusions or
assumptions. Before applying this calculation in your work, this calculation must be thoroughly reviewed with appropriate

these calculations.

and authorized Hanford site ERC personnel. 'Without this review, the ERC cannot assume any responsnblllty for the use of

Committed Calculation g~ Preliminary o Supers'eded' 0

DE01-437.03

Rev. Sheet Numbers Originator Checker Reviewer ‘A'pproval_ ' Date .
Cover — 1lpg ‘ ] o )
ummary -- 5 : : .
0 | ¥ ik |'S.W. Clark | J.E.Thomson | S.W. Callison | D.N. Strg

Attm.2 - 10pg 2 / . G 2 _ . (@’ .

Total — 40 pages f/ b 4 R ¢£ %—-—' 5 l‘l/%—— .['-—.2‘9 o4 ‘ 2 d
X 28 /oY 2.7 -0 | | 1-7%-04
A i/ >#/e /-27-04 | £ M. Corpuz

Im Gy
SUMMARY OF REVISION
*Obtain Calc. No. from DIS ~December 2002
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) Bechtel Hanford, Inc.

CALCULATION SHEET

Onginator: | 5. W.Clark X%

Date:

N o /5%,

Calc. No.:

0100B-CA-vV0202

- Rev.:

100-B/C Septic System

. Project: Stockpiles Cleanup Verification

Job No:

22 {92

* Checked:

Pate:

Joo/og

J. E. Thomson % "

Subject.: 100-B/C Septic System Overburden Stockpiles RESRAD Calculdtion Brief

PURPOSE:

SheetNo. 1 of 5

Calculate the predicted ngundwater concentrations from nonradionuclide contaminants that
exceed lookup values in the vadose zone soil at the lOG-B/C Sept:lc System Overburden
Stockplles over a period of 1,000 years.

. GIVEN/REFERENCES

1) Cleanup verlﬁcation data from 100-B/C Septic System Stockpiles 95% UCL Calculation,
~ Calculation No. 0100B-CA-V0201, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

. All radionuclides were below Hanford site wide background or below detection limits.

Therefore, no radiological dose or risk assessment was performed.

2) Remedial Design Repori/Remedial Action Work Plan for the 100 Area (RDR/RAWP),

. DOE/RL-96-17, Rev. 4, U.S. Department of Energy, Richland Operations Office, Richland,

Washington.

3) RESidual RADioactivity (RESRAD) computer code, version 6.21, to calculate comphance
with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
Environmental Assessment Division of Argonne National Laboratory, Argonne, lliinois.

4) Sample design data from the 100-C-3 French Drain, 1607-B7, 1607-B8, 1607-B9, 1607-B11

Septic System Overburden Sample Design, Calculation No. 0100B-CA-V0166, Rev 0,

Bechtel Hanford, Inc., Richland, Washmgton

SOLUTION:

1) Asingle RESRAD modeling run was performed to evaluate if the contaritinant |

. concentrations of septic tank stockpile overburden would be protective of groundwater if it
was used as backfill for remediated waste site excavations in the 100-B/C area. Table 1
shows the waste site parameters used for the RESRAD modeling. The model assumes that
‘the overburden is placed in existing remediated waste site excavations that are 4.6 m (15 ft)
deep. Because the overburden may be used as backfill at several waste sites, the 100 Area
generic waste site area and length parallel to aquifer flow are used for this determination
(from Table B-1 of the 100 Area RDR/RAWP). All input factors for modeling are shown in
the "Summary" section of the RESRAD "Mixture Sums and Single Radlonuchde Gu1delmes
printouts in Attachment 1 to this Ca]cu]atlon Summary




Bechtel Hanford, Inc.  CALCULATION SHEET

Originator: | S. W. Clark @, Date: |/ /ag&A¢| Calc. No. | 0100B-CA-V0202 Rev. 0 ,
.. ¢ 100-B/C Septic System. a i b A E ' B ' ‘ -

Project: Stockpiles Cleanup Verification JobNo: | 22192 | Checked: | J.E. .Thomson% Date: . a/ %o /a-y _
Subject: | 100-B/C Septic System Overburden Stockpﬂes RESRAD Calculation Brief © | SheetNo. 2 of 3

Table 1 Waste: Slte Dimensions for RESRAD Modellng

Parameter Units | . Value Comments

* |Cover Depth m . 0 . ,
Area of CZ : e 10,000 Generic waste site model; RDR/RAWP Table B-1
Elevation: Surface m 1415 ' E
Elevation: Bottom of waste m 1369
Elevation: Groundwater m 1158 -
Thickness: Contaminated Zone m 4.6 Generic waste site model; ‘RDR'J.RA‘WP Table B-1
Bottom of Waste to Groundwater m 21:1 k '
Length Parallel to Aquifer Flow m

100 Generic waste site medel; RDR/RAWEF Table B-1
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2| Bechtel Hanford, Inc.

: CALCULATIQN SHEET
Originator: | S. W. Clark IS~ Tate: (AL Calc. No.: | 0100B-CA-V0202. Rev.: 0
... 1 100-B/C Septic System 1 T anian T 1 o ~ ? ]
 Project: Stockpiles Cleanup Verification Job No: 2_2162 . Checked: | J. E. Thomson %‘/' Date: // 25/07 ,
Subject: | 100-B/C Septic Sysiem Overburden Stockpiles RESRAD Calculation Brief. ' SheetNo. 3 of 5
METHODOLOGY:

1) A run of RESRAD version 6.21 using radionuclide surrogates for nonradionuclides was
completed for overburden soils with the applicable nonradionuclide concentrations shown in
Table 2. RESRAD numerical output reports showing input overburden soil concentrations
-and predicted groundwater concentrations are presented in the Attachments to this

‘calculation summary.

Table 2. Waste Site Evaluatlon Soil Lookup Values and Analytlcal Data

corc oot oot | Nonradionucide 95% UCL™
Columbia River * (mg/kg) (mgfkg)
Lead 10.2 16.0 tF1
Mercury 0.33 0.37
Crt+6 2 0.40¢
Aldrin 0.002 0.0033
| Aroclor 1254 0.017: 0.083
beta-BHC o 0.002 0.0017°U°
Bis(Z-ethyThexyl)phthalate 0.625 3.30
alpha-Chlordane 002 0.0017°¢
| gamma-Chlordane 0.02 0.013°
DDE - - 0.005 0.017
DDT 0.005 - 0.0034 U=
“Dieldrin 0.005 0.0034U*®
Endosulfan IT 9.6 0.007°
Endosulfan Sulfate 9.6 0.0043°
Endrin ketone - 0.0392 0.011¢

*Lookup values protective of groundwater and the Columbia Rwer are based upon the 1996 version of the WAC 173-340 Method-

B “100 times™ rule.

¥ Soil concentration values are from 100-B/C Septic System Stockpile 5% UCL Calculation, Calculation ‘No. 0100B-CA-V0201.
“ Maximum value flom the data set is used to model nonradionuclides for demonstranon of groundwater protection; see 95%

* UCL calculation brief for computation of maximun vatues.
$Value was not input into RESRAD because the concentration is below remedial action goals :
¢ Value was not input into RESRAD because the concenttation is below Hanford Site background or below analytical detection

limits,

(£) S ConCanioiiond S Lockiy bt g / ez ,?'3/?43 i
é"ﬂ’ﬂ’f-?'fé"?ﬁ' ER i) a/#/’é,é ﬂ’c?’éa"??:'-*’- S&E5 7}4’/4,5—75

i 2oz OF
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Bechiel Hahford, Inc.

CALCULATION SHEET ‘
Originator: | S. W. Clark TS, JC | Date: |/ /2€/50] Calc. No.: | 0100B-CA-V0202 Rev.: 0
Project: 100-B/C Septic Systern Job No: | . 22192 Checked: | J.E. Thomsong Date: | ¢ / 26 /07

Stockpiles Cleanup Verification

Subject: | 100-B/C Septic Systemn Overburden Stockpiles RESRAD Calculation Brief

2} Modeling Nonradionuclide COPCs “Jl"]"

RESRAD: D‘EQRA,, is used to mo
nonradionuclide contaminants on groundwater quality as discussed in Section C3.1 of the |
100 Area RDR/RAWP. Long half-life surrogate radionuclides are selected for the
nonradionuclide contaminants (Table 3). The surrogates are assigned the concentration and
the distribution Coefflcwnt (Kd) of the compound being simulated, then are entered into the
RESRAD program. In the present evaluation RESRAD is used to predict the impact on .
groundwater of the maximum concentrations of detected COPCs in overburden soils.

SheetNo. 4 of 35 .

del the irﬂp'aw tof

Table 3. Radionuclide Surrogates for Nonradionuclide COPCS.

Nonradionuclide COPCs Nean:gio:uacl;;;i igr()PCs R;l?;:;l;]:t]:: ) : H;iimlg-i:f
-Lead 30 Al-26 T.16E+05 -
Mercury 30 Cl-36 3.01E+05
Aldrin 48.7 Gd-152 -1.08E+14
Aroclor 1254 309 Cm-248 “3.39E+05
Bis(2- cthylhcxyl)phthalate 111 Cs-135 3.00E+06
DDE 86.4 129 L60E+07 -

* Distribution coefficient (Kd values) from the 100 Area RDR/RAWP or WAC 173-340-747(4)(c).




3| Bechtel Hanford, Inc.  CALCULATION SHEET

13

“Originator: | 5. W. Clark O~o<__ | Dater s /ag&d)f Calc.No: | 0100B-CA-V0202 . ] Rev.: 0
Project: 'lsggéggeg%ﬁggpﬁsgiﬁcatifm Job No: ! 22492 | Checked: | I. E Thomson ‘%_‘ Date: | s / 96/61
Subject: | 100-B/C Septic System Overburden Stockpiles RESRAD Calcutation Brief | SheetNo. 5 of 5
o
2~ RESULTS:
3 o
4 1) Nonradionuclide Groundwater Protection
5 -
6 The RESRAD numerlcal outputs from modeling nonradlonuchde COPCs with surrogate '
7 radionuclides presented in Table 4 predict that the nonradionuclide concentrations in =~~~
8 groundwater due to residual contamination will be zero at all times. Therefore, nonradlonuchde
9 concentrations in- overburden soils are predlcted not to 1mpact groundwater W1th1n 1,000 years.
10- C
11 - _ _
Table 4, RESRAD Predicted Groundwater (Well Water) Concentrations
' :COPC : - Predicted Groundwater Concentrations in ug/L at Each Time Skice (yr) = | RAGs*
_ 0 1 3 10 14 30 | 100 | 300 | 1000 | (ug/l)
- |Lead 0 0 0 0 0 0 0 0 0 4.2
Mercury 0 0 0 0 0 0 0 0 0 0.024
- {Aldrin 0 0 | o0 0 0 0 0 0 o |0.00016
Aroclor 1254 0 0 0 0 0 0 0 0 0 | 0.0033
Eﬁi&;ﬂc‘ymml) 0 0 0 o | o | o 0 0 0 | 36
DDE -0 0 0 0o | o 0 0 o 0 |0.00071
2value is the lowest applicabie remedial action goal (RAG) based upon applicable groundwater cleanup levels or the product of the dilution-
attenuation factor (a DAF of 2) and the surface watér (Columbia River) cleanup level. .
12
14 - CONCLUSIONS:
15 o _ _
16" e Modeling of the maximum concentrations of nonradionuclide contaminants in overburden
17 soil predicts that the COPCs will not impact groundwater within 1,000 years.
13 | _ !
19
20 ATTACHMENTS
21 '
22 L RESRAD Output 100-B/C Septic System Overburden Stockpiles Nonrachonuchdes -
23 Mixture Sums and Single Radionuclide Guidelines (24 pages)

24 2. RESRAD Output: 100-B/C Septic System Overburden Stockpiles Nonradlonuchdes -
25 Concentration of Radlonuchdes (10 pages)
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1RESRAD, Version 6.21 T« Limit = 0.5 year . 01/26/2004 14:48 Page 1
~ Summary : 100-B/C Septic System Overburden Stockpiles Nonradionuclides
File  : 100-BC_Septic_System_OB.RAD ' '

Table of Contents
ARBRARAARARRAARAR

Dose Conversion Factor (and Related} Parameter Summary ... 2
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1RESRAD, Version 6:21 T« Limit = 0.5 year . 01/26/2004 14:48 Page 2
Summary : 100-B/C Septic System Overburden Stockpiles Nonrad1enuct1des
File : 100-BC Septlc System OB .RAD

Dose Conversion Factor {and Related) Parameter Summary
Filer HEAST.2001 Morbidity - S
0 3 ‘ * Current 3 ’ 5 Parameter
Menu 3 ’ ’ : Parameter 3 yvalue 3 Default 3 Name
AAAAAAAAAAAAAAAAAAAAAAAhAAi\AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

B-1 7 Dose conversion factors for inhalation, mrem/pCi: 3 : 3
©B-1 3 A[-26 ¥ 7.960E-05 * 7.960E-05 * DCF2( 1)
. B-1 -3 CL-36 ¥ 2.190E-05 * 2.190E-05 ¥ DCF2( 2)
B-1 3 Cm-248 ¥ 1.650E+00 * 1.650E+00 3 DCF2( 3)
8-1 * Cs-135 ¥ 4, 550E-06 7 4.550E-06 ' DCF2( 4)
B-1 % Gd-152 - 3.2.430E-01 * 2.430E-01 3 DCF2( 5)
B-1 *1-129 3 1.740E-04 * 1.T40E-04 3 DCF2¢ &)
B-1 7 Pu-240. 3 4_290E-01 * 4.290E-01. 3 DCF2¢ 7)
B-1 ¥ Pu-2444D 3 4 _030E-01 ¥ 4.030E-01 * DCF2( 8}
B-1 3 Ra-228+D ! 5_0BOE-03 * 5.080E-03 * DCF2( 9)
B-1 * Th-2284D 3 3.450E-01 * 3.450E-01 5 DCF2(10)
B-1 * Th-232 * 1.640E400 3 1.6408400 ® DCF2(11)
B-1 3 U-236 3.1.2560E-01 ¥ 1.250E-01 3 DCF2(12)
3 . -3 3 . 3
‘P-1 1 Dose conversion factors for 1n995t1on mrem/pCiz 5 : 3 3
p-1- 3 At-26 : 3 1.460E-05 * 1.460E-05 * DCF3¢ 1)
D-1 * CL-36 3 3.030E-06 * 3.030E-06 * DCF3( 2)
D-1 3 Cm-248 * 1.360E-02 3 1.360E-02 * DCF3( %)
D-1 3 Cs-135 5 7.070E-06 * 7.0TOE-06 > DCF3{ &4)
p-1 3 6d-152 3 1.610E-04 % 1.610E-04 * DCF3( 5)
D=1 3 [~129 3 2.T60E-04 3 2.760E-D4& 3 DCF3( 6)
.D-1 3 pu-240 3 3.540E-03 * 3.5408-03 3 DCF3(¢ T)
D-1 * Pu-244+D 3 3_320E-03 * 3.320E-03 3 DCF3( 8) -
D-1 * Ra-2284D 3 1.440E-03 7 1.440E-03 ° DCF3( 9)
"D-1 3 Th-228+D 5 8.080E-04 * B.080E-04 * DCF3(10)
D1 3 Th-232 > 2.730E-03 3 2.730E-03 * DCF3(11)
D-1 3 U-236 i 2.690E-04 3 2.690E-04 * DCF3({12)
3 3 . 3 3
D-34 * Food transfer factors: 3 . 3 3
D-34 3 AlL-26 . plant/soil concentration ratio, d1men51onless ¥ 4 _00OE-03 ® 4.000E-03 * RTF( 1,1}
b-34 * AlL-26 , beefflivestock-intake ratio, (pC1/kg)/(p€1/d) * 5.000E-04 * 5.000E-04 * RTF( 1,2)
D-34 7 Al-26  , milk/livestock-intake ratio, (pCi/L)/(pCi/d). 3 2.000E-04 3 2.000E-04 * RTF( 1,3)
D-34 . : ) H 3 3 .
D-34 3 Cl-36 . , plant/soil concentration ratio, dimensiontess 3 2_.000E+01 * 2.000E+01 * RTF( 2,71
. D-34 3 Cl-36 , beef/livestock-intake ratio, (pCiskg)/(pCi/d) * &.000E-02 3 6.000E-02 3 RTF( 2,2)
D-34 3 Cl736 ; milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5 2.000g-02 * 2.000E-02 * RTF{ 2,3)
D-34 % - ‘ 3 L3 . 5
D-34 * Cm-248 , plant/soil concentration ratic, dimensionless * 4.000E-03 * 1.000E-03 * RTF( 3,1
D-34 ! Cm-248 , beef/Llivestock-intake ratio, (pCisfkg)/(pCi/d) 3 2.000E-05 5 .2.000E-05 * RTF( 3,2)
‘D-34 3 cm-248  , milk/livestock-intake ratio, (pCi/L)/({pCi/d) 3 2.000g-06 ¥ 2.000E-06 ® RTF( 3,3)
D-:’,é 3 . . 3 . 3 3
D-34 * Cs-135 -, plant/soil concentration ratic, dimensionless 3 4.000E-02 * 4.000E-02 3 RTF( 4,1)
D-34 % £s-135 , beefslivestock-intake ratio, (pCi/kg)/(pCi/d) * 3.000E-02 3 3.000E-02 3 RTF( 4,2}
© D-34 3 Cs-135 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 8.000E-03 5 8.000E-03 * RTF( &,3)
0_34 3 . . 3 3 . 3
D-34 3 Gd-152 . , plant/soil concentration ratio, dimensionless * 2.500E-03 = 2.500E-03 * RTFC 5,1
D-34. * 6d-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ¥ 2.000-03 3 2.000E-03 * RTF( 5,2
D-34 % Gd-152 , milk/livestock-intake ratio, (pCi/iL)/(pCisd} 3 2.000E-05 3 2.000E-05 * RTF( 5,3
D-34 * - : Co 3 1. 3
Attachment . 1 _SheetNo. 2 of 2.
Originator. 5. W. Clark Dateé B
Chk’d By J. E. Thomson - Date

Calc. No._0100B-CA-V020Z___ Rev.No. __0
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. 1RESRAD, Version 6.21 - T« Limit = 0.5 year 01/26/2004 14:48 Page 3
summary : 100-B/C Septic System Overburden Stockpiles Nenradienuclides
File 2 100-BE_Septic_System OB.RAD o

Dose Comversion Factor (and Related) Parameter Summary (continued)
File:r HEAST 2001 Morbidity

0 : ¥ turrent ! ! Parameter
Menu 3 N - Parameter 3 value * Default ° Name
ARARRARRARRABAARBAARARARARKARARARRARARARARARARRBAAARRRARARRRARARRAAARARARAARAARAAR ARARAARARARARRAARAARARAR
D-34 3 1-129 , Plant/soil concentration ratio, dimensionless 3 2.000E-02 * 2.000E-02 * RTF( 6,12
D-34 * 1-129 -, beef/livestock-intake ratio, (pCi/kg)/(pCi/d} # 7.000E-03 * 7.D00E-03 * RTFC 6,2)
D-34 % 1-129 , milk/livestock-intake ratio, (pPCi/L)/{pCi/d) * 1.000E-02 * 1.0G0E-02 ® RTF( 6,3)
0_34 3 . : . ‘ . 3 . H 3
D-34 3 Pu-240 ., plant/soil concentration ratio, dimensionless  * 1.000E-03 * 1.000E-03 * RTF( 7,1
D-34 3 Pu-240- . , beef/livestock-intake ratio, (pCiskgd/(pCisd} *.1.000E-04 * 1.000E-04 * RTF( 7,2)
D-34 3 Pu-240 -, milk/livestock-intake ratio, (pCi/L)/(pCi/d} * 1.000E-06 * 1.000E-06 3 RTF( 7,3
D-34 3 . . . i N 3 3 3 -
D-34 ¥ Pu-244+D ,. plant/soil concentration ratio, dimensionless * 4.000E-03 3 1.000E-03 * RIF(¢ 8,1)
D-34 3 Pu-244+D , beef/livestock-intake ratio, (pCifkg)/(pCi/d) * 1.000E-04 3 1.000E-04 * RTF( 8,2)
D-34 * Pu-244+D | milk/livestock-intake ratic, (pCi/L)/{(pCi/d) 3 1.000E-06 * 1,000E-06 ¥ RTF(C 8,3)
p-34 3 . ) ) ) : : 3 3 3
D-34 * Ra-228+D , plant/soil concentration ratio, dimensionless * 4.000E-02 3 4.000E-02 * RTF( 9,1
D-34 3 Ra-2284D -, beef/livestock-intake ratio, (pCifkag)/(pLi/d) * 1.000E-03 * 1.000E-03 * RTF( 9,2)
D34 3 Ra-2284D , milk/livestock-intake ratio, {(pCi/L)/(pCisd) * 1.000E-03 * 1.000E-03 * RTF(¢ 9,3)
D-34 3 o 3 H 3
D-34 * Th-228+D , plant/soil concentration ratic, dimensionless * 1.000E-03 * 1.000E-03 3 RTF(10,1)
D-34 3 Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 * 4.000E-04 * RTF(10,2)
D-34 * Th-22B+D , milk/livestock-intake ratio, (pCisL)/(pCi/d) ® 5.000E-06 * 5,000E-06 * RTF(10,3)
‘D'34 ¥ ) : L 3 3
b-34 I Th-232 , plant/soil concentration ratio, dimensionless * 1.000E-03 5 1.000E-03 * RTF(11,1)
D-34 3 Th-232 , beef/livestock-intake ratic, (pCiskgd/(pCisd)  * 1.000E-04 3 1.000E-04 * RTF(11,2)
D-34 * Th-232 , milk/livestock-Tntake ratio, (pCi/L)/{pCi/d) ¥ 5.000E-06 * 5.000E-06 3 RTF(11,3)
0-34 3 . ) 3 3 3
(D-34 % U-236 , plant/soil concentration ratie, dimensionless’  * 2.500E-03 ¥ 2,500E-03 * RTF(¢12,1)
D-34 3 U-236 , beefslivestock-intake ratio, (pCi/kgd/(pCi/d} ¥ 3.400E-04 * 3.400E-04 3 RTF(12,2)
D-34 3 U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d} * 6.000E-04 * 6.000E-04 3 RTF(12,3)
. 3 ) . . ) 3 3 3 i
D-5 3 Bjoaccumulation factors, fresh water, L/kg: 2 3 3
B-5 * AL-26 , fish * 5.000E+02 3 5.000E+02 3 BIOFAC( %,1)
p-5-.3 Al-26 ; crustacea and mol lusks ¥ 1.000E+03 * 1.000E+03 3 BIOFACK 1,2)
p-5 3 } L 3 - 3
. D-5 *.CL-36 . fish * 1.000e+03 * 4.000E+03 5 BIOFACE 2,1)
D-5 3 CL-34 . crustacea and moliusks 3 1.900E+02 * 1.900E+02 3 BIOFACU 2,2)
DFS 3 . 3 : . 3. 3
D-5 * Cm-248 , fish 3 3.000E+01.® 3.000E+01 * BIOFAC( 3,1)
D-5 % Cm-248 ', crustaceas and moliusks ¥ 1.000e+03 3 1.000E+G3 * BIOFAC( 3,2)
D-5 3 ! 3 3 3 .
p-5 -3 Cs-135 -, fish * 2.000E+03 * 2.000E+03 * BIOFAC( 4,1)
‘D-5 3 Cs-135 , crustacea and mollusks 3 1.000+02 3 1.000E+02 * BIQFAC( 4,2)
D-5 3 . . 3 . 3 . 3
D-5 % 6d-152 , fish + 2.500+01 % 2.5006+01 ¥ BIOFAGC 5,13
p-5 5 Gd-152 , crustacea and mol lusks * 1.000E+03 * 1.000+03 * BIOFACC 5,2)
- D-§5 * 3 ’ 3 3
D-5 * 1-129 , fish ‘ 5 4. 000E+01 * 4.000E+071 3 BIOFACC 6,1)
D-5 3 1-129 ', crustacea and mollusks * 5_000E+Q0 * 5.000E+00 3 BIOFAC( 6,2)
p-5 s . 3 . 3 . 3 )
D-5 3 pu-240 -, fish _ * 3.000E+07 * 3.000E+01 * BIOFACC 7,1)
D-53 ¥ Pu-240 , -crustacea and mollusks - 5 1,000E+02 3.1.000E+02 ® BIOFAC( 7,2)
n-5 ¥ - : 3 3 ) 3

Attachment 1. Sheet No. 3 of 2
Originator- S.'W. Clark Date
Chk'dBy J.E.Thomson = = Date

* Calc, No.” 0100B-CA-V0202 __ Rev.No. 0



ATTACHMENT 1
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summary : 100-B/C Septic System Overburden Stockpiles Nonradionuclides
File : 100-BC_Septic_System_OB.RAD ' .

Dose Conversion Factor {and Related) Parameter Summary {continued}
File: HEAST 2001 Morbidity

a 3 ‘ _ ! Current . i Parameter
Menu 3 _ Parameter 2 Value 3 Default ° Name )
ABAARARRARRRARARARAARRRAAAAARARRARAAAAREARARBRARARARARARARARARARARARARAARARAAARARARARARARARARAARARARAARAAA
D-5 3 Pu-244+D , fish . 3.3.000+01 * 3.000E+01 * BIOFAC( 8,1 .
D-5 7 Pu-244+D , crustacea and mollusks : * 1.000E+02 * 1.000E+02 * BIOFAC( 8,2) -
D-5 3 : 3 3 3 . S
P-5 ? Ra-228+D , fish * '5,000E+01 ¥ 5.000E+01 ¥ BIOFACC 9,1)
D-5 I Ra-228+D , crustacea and mollusks 3 2.500E+02 * 2.500E+02 * BIOFAC(. 9,2)
D_S 3 . . 3 3 3 .

D=5 ¥ Th-228+p , fish 3°1.000E+02 * 1.000E+02 * BIOFAC(10,1) -

D=5 3 Th-228+D , crustacea. and mollusks 3 5.000E+02 * 5.000E+02 3 BIOFAC(10,2)
D_S T 3 -3 3
D-5 5 Th-232 , fish 3 1.000E+02 * 1.000E+02 * BIOFAC{11,1) .
D-5 ¥ Th-232 , crustacea and mollusks * 5.000E+02 * 5.000E+02 * BIOFAC(11,2)
p-5 3 . 3 ’ E 3 . :

D-5 * u-236 , fish * 1.000e+01 ® 1.000E+01 3 BIOFAC(12,1)
D=5 3 U-236 , crustacea and mollusks i ] 3 6.000E+071 5 6.000E+01 3 BIOFAC(12,2)
SRR EER AR AR08 0 5800850333004 0833 0808028000 bR RN tRtttttsstasisnaititzatestaaseesastsistesstitin

Attachment _ 1. Sheet No. 4 of 2.
Originator  S. W. Clark Date
Chk'd By J.E.Thomson = Date |

Caic. No.. 0100B-CA-V0202 Rev.No. O



1RESRAD, Version 6.21

T« Limit =

0.5 vear

" 0172672004

ATTACHMENT 1

14:48 Page 5

. Aftachment . 1
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summary : 100-B/C Septic System Overburden Stockp1les Nonradionuclides’

" File . = 100-BC SEpt1c System OB .RAD :

Site- Spec1f1c Parameter Summary

o 3 *  User ° 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input =~ ¥. Default 3 (1f different from user input) ? Name

. AAAAAiAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAMMMAAAA
RO11 * Area of contaminated zone (m**2) 3 1.000E+04 ® 1.000E+04 * --- * AREA
RO11 * Thickness of contaminated zone (m) 3 4.600E+0C * 2.000g+00 3 --- * THICKO

-RO11 ® Length parallel to aquifer flow (m) % 1.000E+02 * 1.000E+02 ® --- * LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) ¥ 1.500E+01 3 2.500E+01 ¢ - * BRDL
RO11 ® Time since placement of material (yr) * 0.000E+00 * 0.000E+00 3 --- * Tl
RO11 2 Times: for calculations (yr) * 1.000E+00 * 1.000E+00 * e PTC2)

" ROYY 3 Times for calculations (yr) * 3.000E+00 -3 3.000E+00 ¥ --- 1 3)
‘R011 3 Times for calculations (yr) * 1.000E+071 * 1.000E+07 3 --- FTCLY
RO11 ® Times for calculations (yr) # 1.400E+01 * 3.000E+01 ° - PTC5)
RO11 ® Times for .calcutations (yr). * 3.000E+01 * 1.000E+02 * --- *TC 6)
RO11. 7 Times for calculations (yr) 3 1.000E+02 * 3.000E+02 - ETCT
RO1T ? Times for calculations (yr), * 3.000E+02 * 1.000E+03 * .- T8
RO11 * Times for calculations (yr) ! 1.000E+03 * 0.00QE+00 * --- PTC9.
RO11 * Times for calculations {yr) * not used * 0.000E+00 ® --- FICI0)

3 ; 3 3 3 H
RO12 * Initial principal radionuclide (pCifg): Al-26 * 1.600E+07T * 0.000E+00Q 3 w-- TSN
RO12 3 Initial principal radionuclide (pCi/g): CL-36 * 3.700E-01 * 0.060E+00 * --- * 81 2)
RO12 3 Initial principal radionuclide (pCi/g): Cm-248 3 8.300E-02 * 0.000E+00 * --- T S1¢ 3)
ROJ2 7 Inftial principal radionuclide (pCifg): Cs-135 3 3.300E+00 3 0.000E+00 3 w-- 81 &)
RO12 ¥ Initial principal radionuclide (pCisfg): Gd-152 3 3.300E-03 * 0.000E+00 * --- * 81 B
RO12.* Initial principal radionuclide (pCi/g): 1-129 * 1.700E-02 * 0.000E+00 * --- 3 81( 6
R012 3 Concentration in groundwater  (pCi/L):- Al-26 3 not used * 0.000E+00 3 se- PHICT
- RO12 2 Concentration in groundwater  (pCifL): Cl1-36 3 not used ¥ O.000E+00 = “-- W 2)
RO12 * Concentration in groundwater  (pCi/L): Cm-248 3 not used 3 0.000E+00 3 --- THIC R
R012 3 Concentration in groundwater  (pCi/L): Cs-135 * not used 3 0.00DE+00 3 .- W1 4)

" RD12 ® Concentration in groundwater  (pCi/L): &d-152 2 not used ¥ 0.000E+00 3 --- W5

RO12 7 Conqentration-in groundwater  (pCi/L): 1-129 ? not used 3 0.000E+0Q 3 --- P 6)
3 . 3 3 3 3 .

R013 * Cover depth {(m) * 0.000E+Q0 * 0.000E+00 3 - 5 COVERD

ROT3 ¥ Density of .cover material (g/cm**3) 3 not used > 1.500E+00 * --- 3 DENSCV

"RO13 * Cover depth erosion rate (m/yr) ! not used ¥ 1.000E-03 ? --- 3 Ve .
RO13 3 Density of contaminated zone (g/cm**3) 3 1.600E+00 5 1,500E+00 3 --- 3 DENSCZ
"RU13 * Contaminated zone erosion rate (m/yr) > 1.000E-03-3 1.000g-03 ® .- LY o
RO13 3 Contaminated zone total porosity  4.000E-01 ¥ 4.000E-01 *® --- 3 TPCZ

- RD13 3 Contaminated zone field capacity 5 1.500E-01 3 2.000E-01 @ - 3 FCCZ
~ROT3 * Contaminated zone hydraulic conduct1v1ty {mfyr) 3 2.500e+02 * 1.000E+01 3 --- 3 Heez
R013 * Contaminated zone b parameter ’ * 4.050e+00 3 5.300E+0QQ 2 --- 3 BCz

" RO13 7 Average annual wind speed (m/sec) 33 400E+00 * 2.000E+00 3 --- 3 WIND

- RO13 * Humidity in air (g/m**3) ® not uged 3 B.C00E+D0 * --- 3 HUMID
RO13 * Evapotranspiration coefficient 3 ¢.100e-01 * 5.000E-01 ? - * EVAPTR
"RO13 * Precipitation (m/yr) * 1.6008-01 ' 1.00DE+Q0 3 --- * PRECIP
RO13 3 Irrigation (m/ym * 7.600E-01 ® 2.000E-01 3 .- *RI
RO13 ® Irrigation mode * overhead * overhead 3 --- 3 IDITCH
RO13 3 Runoff coefficient 5 2.000g-01 3 2.000E-01 3 - 5 RUNOFF
RO13 * Watershed area for nearby stream or pond (m**2) 3 1.000E+06 3 1.000E+06 3 --- 5 WAREA
RO13 * Accuracy for water/soil computations 3 1,.000E-03 * 1.000E-03 3 --- 3 EPS

3 ' 3 3 3 H
RO14 3 Density of saturated zone {g/cm**3) ?'1.600e+00 * 1.500E+00 * --- * DENSAR

RO14 ¥ Saturated zone total porosity * 4.000E-01 ° 4.000E-01 3 == * TPsZ

RO14 * Saturated zone effective porosity” i 2.500E-01 3 2.000E-01 * .- 3

__ Sheet No. § of 2
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Summary : 100-B/C Septic System Overburden Stockpiles Nonradionuclides

File : 100-BC_Septic_System OB.RAD
S1te Spec1f1c Parameter Summary (cont1nued) . .
o0 -3 5 User 3 Used by RESRAD -3 Parameter
Menu ? Parameter 3 Input 3 Default 3 (1f different from user input) 3 Name
’ AAAAAﬁAAAAAAAAAAhnAAAAAAAAAAAhﬁAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAﬂAﬁAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
RO14 * Saturated zonme field capacity * 1,.500E-01 * 2.000E-D1 3 --- } FCsZ
RO14 3 Saturated zone hydraulic conductivity (m/yr) * 5,530E+03 * 1.000E+02 3 - P HCSZ
RO14 3 Saturated zone hydraulic gradient ' ¥ 4,250E-03 * 2.000E-02 3 --- 3 HGWT
RO14 * Saturated zone b parameter 3 4.050E+G0 3 5.300E+00 * - 3 BSZ
- RO4 3 Water tsble drop rate (m/yr} 3-1.000E-03 * 1.000E-03 3 - 3 VT
RO14 3 Well pump intake depth (m below water table} * 4.600E+00 3 T7.00CE+D1 3 --- 3 DWIBWT
RO14 = Model: Nondispersion (ND) or Mass- 8alance (MB) *ND . *ND s --- ¥ MODEL
RO14 ¥ Well pumping rate (m**3/yr) * 2.500e+02 * 2.500E+02 3 - U
s 3 3 3 3
RO15 * Number of unsaturated zone strata L i1 3 --- ¥ NS
RO15 * Unsat. zone 1, thickness (m) * 2.110E+07 * 4.000E+00Q ° --- *HCD
RO15 * Unsat. zone 1, soil density (g/cm**3) ® 1.600e+00 * 1.500E+00 3 --- 3 DENSUZ(1)
RO15 * Unsat. zone 1, total porosity 5 4.000E-01 * 4.0C0E-01 3 --- 5 TPUZ(1)
RO15 ? Unsat. zone 1, effective porosity  2.500E-01 5 2.000E-D1 ® - 5 EPUZ(1)
RO15 3 Unsat. zone 1, field capacity 3 1.5Q0E-01 * 2.000E-01 3 === 3 FCUZ(1)
RO15 * Unsat. zome 1, soil-specific b parameter * 4 _050E+00 * 5.300E+00 3 .- 3 BUZ(1)
R0O15 ¥ Unsat. zone 1, hydraulic conductivity (m/yr) 3 2.5008+02 * 1.000E+0% 3 --- 3 HCWZ()
3 ] 3 -3 3
RO16 3 Distribution coefficients for Al-26 3 .o B _ St 3
RO16 *  ‘Contaminated zone (cm**3/g) * 3.000E+01 * 0,000F+00 --- # DCNUCCe 1)
RO16 ¥  Unsaturated zone 1 (cm**3/g) 5 3.000E+01 * 0.COCE+D0'* war * DCNUCUC 1, 1)
RO16 *  Saturated zone (cm**3/g) 3 3.000E+01 * 0.000E+Q0 3 - 3 DCNUCS( 1)
RO16 * - Leach rate (/yr) * 0.000E+00 3 0.000E+00 3 3.605E- 04 3 ALEACH( 1)
RO16 3 . solubility constant ¥ '0.000E+00 > 0.000E+0Q 3 not used 3 SOLUBKC 1)
b3 . 4 3 3 3
RO14 * Distribution coefficients for CL-36 3 L 3 3
RO16 *  Contaminated zone (cm**3/g) * 3.0060E+01 * 1.000E-01 3 === * DCNUCCC 2)
RO16 3 Unsaturated zone 1 {cm**3/g) 3 3.000E+01 * 1.000E-0% ® --- 3 DCNUCUC 2,1)
RO16 *  Saturated zone (cm**3/g) * 3.000E+01 * 1.000E-01 * --- ¥ DCNUCSC 2)
RO16 *  Leach rate (fyr) 3 0.000E400 * 0.000E+DD * 3.605E-04 3 ALEACH( 2).
RO16 7 selubility constant * 0.000E+00 * G.Q0OE+QQ 3 not used - I SOLUBKC 2)
| 3 3 . 3 3 .
RD16 3 Distribution coefficients for Cm-248 : 5. 3 . :
RO16 *  Contaminated zone {(cm**3/g) 3 3.090E402 *-1.000E+00 * m-- 3 DCNUCCC 3
RO16 ¥  Unsaturated zone 1 {cm**3/g} 3 3.090E+02 *-1.000E+00 °® --- I DCNUCUC 3,13
RO16 *  Saturated zone {cm**3/g) 3 3.090E+02 *-1.000E+00 3 e 3 DCNUCS( 33
R0O16 ¥ Leach rate (/yr) * D.000E+00 * 0.000E+00 % 3.513E-05 3 ALEACHC 3)
RO16 * . Selubility constant * 0.000E+00 * 0.000E+00 * not - used * SOLUBK{ 33
3 . 3 3 3 x
RO16 3 Distribution coefficients for Cs-135 : 3 3 L
RO16 *  Contaminated zone (cm**3/g) ¥ 1.110E+02 * 1.000E+03 * - 3 DCNUCCC 4)
RO16 * . Unsaturated zone 1 (em**3/g) 3 1.110+02 * 1.000E+03 °® --- 3 DCNUCUC 4,1)
RO16 *  Saturated zone (em**3/g) * 1.110E+02 3 1,000E+03 * boo--- 3 ! DCNUCS( 4)
RO16 * Leach rate (/yr) 3 0.000E+00 > 0.000E+00 3 9.772E-05 3 ALEACH( 4)°
RO16 *  Solubility constant 3 0.000e+00 * 0.000E+0Q ° not used * SOLUBK( 4) -
Attachment- . 1 Sheet No. 6 of 2.
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OO0E+00

3

Used by RESRAD . > Parameter

3 (1f different from user- input) 3 Name

Muuumumu'uwuuuumuuwuuuwwuwuuuw!’lumuuumuwuuuuumumum

3

DCNUCC{ 5)-
DCNUCLC 5,1)
DENUCS( 5)
ALEACH{ 5)
SOLUBK( 5)

2.224E-04
not used

DCNUCCC 6}
DCNUCUC 6,1)
DCNUES( 63
ALEACH( 6)
SOLUBKC &)

1.255E-04
not used

DCNUCC( 7)
DENUCUL 7,1)
DCNUCSC 7)
ALEACHC 7)

5.429E-06

not used SOLUBK(. 7)

DCNUCEC 8 -
DCNUCUC 8, 1)
DCNUCS( 8)
ALEACH{ 8)
SOLUBK( 8)

2.112e-04
net used

DCNUCCC 9
DCNUCUC 2, 1)
DCNUCS 93
ALEACH{ 9)
SOLUBKC %)

5 397604
not used

- DCNUCC( 10}
DCNUCUC10, 1)
DCNUCS(10)
. ALEACH(10)
SOLUBKC10)

5.426E-05
not used

DCNUCC(T11)
DCNUCUC11, 1)
DCNUCSCTT)
ALEACHCTT)Y
SOLUBK(11)

2.120E-03
not used

Summary : 100-B/C Septic System Overburden Stockp1les Nonradionuclides
File : 100 BC_Septic_ System 0B.RAD
Site-Specific Parameter Summary (continued)
0 3 ) 5 yser L
Menu ? ’ Parameter 3 Input 3. Default
AAAAﬁﬁAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhAAAAAAAAAﬂAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAﬁAAAAAAAAAAAAAAAAAAAAAAAAARAAAAA)\AAAAAAAAAAAAAAA
RO16 3 Distribution coefficients for Gd-152 3
ROM6 * Contaminated zone (cm**37g) I 4, 870E+01 3-1.000E+0(J
R0O16 ¥  Unsaturated zone 1 (cm**3/g) 3 4, 870E+01 3-1.000E+00
RO16 3 Saturated zome (cm**3/g) 3 4_.870E+01 *-1.000E+00
ROM& 3 teach rate (/yr) 3 (0.000E+00 * 0.D00E+Q0
RO1& 3 Solubility constant * 0.000E+Q0 * 0.00CE+Q0
3 . 3 . 3
RO16 7 Distribution coefficients for I-129 3 3
RO16 3  Contaminated zone (cm**3/g) 3 B.640E+01 * 1.000E-01
RO16 3 Unsaturated zone 1 (cm**3/g) ¥ B.640E+01 * 1.000E-01
RO16 3. Saturated zome (ci**3/g) 3 8.640E+01 * 1.000E-01
R0O1& 3 Leach rate (fyr) ¥ 0,000E+00 * 0.000E+Q0
RO16 3 - Solubility constant 3 D.000E+0Q * 0.000E+Q0
' 3 . 3 3
RO16 * Distribution coefficients for daughter Pu-240 3 3 :
RG16 3 Contaminated zone (cm**3/g) * 2_000E+03 * 2.000E+03
" 'RO16 ¥ Unsaturated Zone 1 (co®*3/g) 3 2.000E+03 * 2.000E+03
RO16 3. Saturated zone (cm**3/g) 3 2.000E+03 3 2.000E+03
RO16 *  Leach rate (/yr) 3 0.000E+00 * 0.000E+00
RO16 3 - sSolubility constant 3 0.000E+Q0 * 0.000E+00
3 . . 3 R T
RQ16 3 Distributibn‘coefficients.for daughter Pu-244 3 LA
~ RO16 3 Contaminated zone (cm**3/9) 3 5 130E+01 ¥ 2.000E+03
RO1& *  Unsaturated zone T (cm**3/g) 3. 5.130E+01 ¢ 2.000E+03
RO16 *  Saturated zone (cm**3/g) 3 5_130E+01 * 2.000E+03
o RO16 teach rate (/yr) " 3 0.000E+00 * 0.0008+Q0
- RO16 3 - Solubility constant ¥ Q.0G00E+Q0 * 0,000E+00
3 N 3 3
RO16 7 Distribution coefficients for daughter Ra-Z28 3 3
RO163  Contaminated zonme (cm**3/g) 3.2.000E+071 * 7.000E+01
ROT6 *  Unsaturated zone 1 (cm**3/g) 3 2.000E+01 3 7.000E+01
RO16 3  Saturated zone (cm**3/9) 3 2.000E+01 * 7.000E+0Q1 "
RO16* . Leach rate (/yr) * 0,000E+00 * 0.000E+0G
ROT6 *  solubility constant 5 0.0ODE+00 * 0.000E+00
. . 3 3 : 3
~ RO1& * Distribution’ coeff1c1ents for daughter Th- 228 3 3
R0O16 ? Contamihated zone (cm**3/g) 3 2.000E+02 * 6.000E+04
R016 5 - - Unsaturated zone 1 (cm**3/g) 32 _DOOE+02 * 6&.000F+04
. RO16 *  saturated zone (cm**3/g) ¥ 2.000E+02 3 6.000E+04
RO16 * . Leach rate (/yr)} * 0.000E+00 * 0.000E+00
"RO16 * Solubitity constant * 0.000E+00 3 0.000E+00
3 I - 5 .
R0O16 3 Distribution coefficients for daughter Th-232 s L
RO16 *  Contaminated zone (cm**3/g) 3 5. 000E+00 ¥ 6.000E+04
RO16 * Unsaturated zone 1 {cm**3/9) 3 5 _000E+00 * 6.000E+04
R0O16 3  Saturated zane (cm**3/g) 3 5,.000E+00 * 6.000E+04
RO16 * . Leach raté (/yr} # 0.000g+00 5 0.000E+00
RO1& 3 * D.000E+00 * 0.

'uuuuwmuumumummuuuuuNuuuuuumuuuuuuumuuuuuuuuuuuu
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Summary : 100-B/C Septic System Overburden Stockp1les Nonradionuclides
File : 100-BC_Septic_System OB.RAD.

S1te Spec1f1c Parameter Summary (cont1nued) . .
0 ) 3. User 3 3 . Used by - RESRAD . -3 Parameter
Menu 3 Parameter 3 Input ?* Dpefault 3 (If different from user. input) 3 Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAEAAAAAMAAAAhAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAEAAAAAAAAAAJ\A.EAAAAAAAAAAAAAA

RO16 * Distribution coefficients for daughter U-236 E 3 3 ¥
RO16 *  Contaminated zone {cm**3/g) ' 5.000E+00 * 5.000E+01 * - 3 DCNUCC(12)
R0M6 *  Unsaturated zone 1 (cm**3/g) ¥ 5.000E+00 * 5.000E+01 ? == #DCNUCUC1Z, 1)
RO16 *  saturated zone (cm**3/g) 3 5.000E+00 3 5.000E+01 ® --- 3 DENUCS(12)
RO16 ¥ Leach rate (/yr} *-0.000E+00 ¥ 0.000E+00 ° 2.120E-03 ¥ ALEACH{12)
RO1S 3 SoLubitity‘constant 3 0.000E+G0 * G.000E+Q0 * not used 3 SOLUBK(12)
. 3 3 3 . 3 ' 3 .
RO17 3 Inhalat1on rate (m**3/yr) * 7.300E+03 * B.400E+03 3 --- * INMALR
ROY7 * Mass. loading for inhalation (g/m**S) * 1.0B0E-04 * 1.000E-04 ° --r = MLINA
RO17 3 Exposure duration 3 3.000E+01 * 3.000E+01 3 aal s ED
RO17 ?* shielding factor, irhalation ¥ 4.000E-01 ® 4.000E-0% ? - 3 SHF3
" RO17 * shielding factor, external gamma - > 8.000E-01 * 7.000E-01 3 - - i SHF1
RO17 * Fraction of time spent indoors * 6.000E-01 * 5.0Q0E-01 3 --- 3 FIND
RO17 * Fraction of time spent outdoors (on site) 5 2.0Q0E-01 3 2.500E-01 3 --- * FOTD -
RG17 * Shape factor flag, external gamma’ ¥ 1.000E+00 3 1.000E+00 * >0 shows circular AREA. 3 FS
R0O17 3 Radii of shape factor array (used if F§ = -1): 3 3 3 LS )
ROI7 *  Outer annular radius (m), ring 1: * not uged ? 5.000E+01 3 .-- 5 RAD_SHAPE( 1)
RO17 3  Outer anmular radius {(m), ring 2: 3 not used 3 T.071E+01 3 ° - * RAD_SHAPE( 2)
RO17 *  Outer annutar radius (m), ring 3: * not used. * 0.000E+00 * --- > RAD_SHAPE(. 3}
ROT7 3 Outer annular radius (m); ring 4: - * not used * 0.000E+00 * -=- * RAD_SHAPE( 4).
RO17 3 oOuter annular radius (m), ring 5: > not used * 0.000E+00 3 was ! 3 RAD_SHAPE( 5)
RG17 ¥  Outer annular radius (m}, ring 6: * not used 3 0.000E+0Q ° --- 3 RAD_SHAPE( 6)
RO17 *  outer annular radius (m), ring 7: * not used * 0.000E+00 ? - 3" RAD_SHAPE( 7)
RO17 *  Outer annular redius (m), ring B8: * not used * 0.000E+0D 3 --- . * RAD_SHAPE( 8)
RO17 *  Outer anmnular radius (m), ring 9: - ? not used * 0.000E+Q0 * --- ' * RAD_SHAPE( 9)
ROY7 3 Outer annular radius (m), ring 10: ' not used 3 0.000E+00 3 --- * RAD_SHAPE(10)
RO17 *  Outer amnular radius {(m), ring 11: 3 not used * O.00QE+0Q * --- > RAD_SHAPE(11)
ROT7 ¥ . Outer annular radius (m), ring 12: ! pot used * 0.DO0E+QO 2 --- 3 -RAD_SHAPE(12}
b1 3 ‘3 T 3
RO17 * Fractions of annular areas within AREA: 3 '3 . 3 3 )
RM7 *  Ring 1 * not used * 1.000E+00 3 --- 3 FRACAC 1)
RO17 5 Ring 2 5 not used * 2.732E-01 3 --- * FRACA( 2)
RO17 * Ring 3 ¥ not used ¥ 0.000E+0Q 3 - 5 FRACA( 3)
RO1Y *  Ring & } not used * 0.000E+00 3 --= ! FRACA{ 4)
RO17 3 Ring 5  not used * 0.000E+00 3. - 3 FRACA( 5)
R017 *  Ring 6 ! not used * 0.000E+00 * > FRACA( 6)
RO17 3 Ring 7 ’ not used 3 0.000E+00 3 .- 3 FRACAC 7)
ROM7 2 Ring 8 * not used ! 0.000E+00 ? 3 FRACA( 8)
RO17 3 Ring 9 > pot used * 0.000E+00 3 - ¥ FRACAC 9)
RO17 * Ring 10 * not used ¥ 0.000E+00 3 --- 3 FRACACIO)
RB17 5 Ring 11 * not used * 0.000E+Q0 * - 3 FRACA(11)
ROI7 * Rimg 12 * not used * 0.000E+00 * --- * FRACA(12)
3 : 3 3 3 3 .
RO18 3 Fruits, vegetables and grain consumpt1on (kg/yr) ® 1.100E402 3 1.600E+02 * --- 3 DIETCD)
RO18 * Leafy vegetable consumption’ (kg/yr) I 2.700E+00 3 $.400E+0% 3 - 3 DIET(2)
RO1B 3 Milk comsumption (L/vyr) 3 1.000E+02 ® 9.200E+01 * --- * DIET(3)
R0O18 ¥ Meat and poultry consumption (kg/yr} * 3.600E+01 7 6.300£40% 3 --= 3 DIET(4)
RO18 * Fish consumption (ka/yr) 3 1.970E+01 3 5.400E+00 3 -=- * DIET(S)
RO18 * Other seafood consumption {(kg/yr) % 9_000E-01 ® 9.000E-01 3 .- 5 DIET(6)
RG18 * Soil ingestion rate (g/yr) 3 7.300E+01 * 3,.650E+01 = - 3 8OIL

Attachment -1 _ Sheet No. 8 of 2
Originator S W_Clark_ Date
ChkdBy J.E Thomson = Date.
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ATTACHMENT 1

1RESRAD, Version 6.21 T« Limit = 0.5 year  01/26/2004 14:48 Page 9
Summary : 100-B/C Septic System Overburden Stockp1les Nonrad!onucL1des
© File - & 100-BC Sept1c System OB.RAD

. ‘ Site-Specific Parameter Summary (cont1nued) :
g - 3 : ‘ 3 User 3 3 Used by RESRAD - 3 Parameter
Menu * : . Parameter *  fnput 3. Default 3 (If different from user input) ? Name
RAAAAARBARAAARAARAS AAARRARARAR "AAAAAAAAAAAAAAmAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAMA

3} Drinking water lntake_(L/yr) 3 7,300E+02 * 5.100E+02 3 --- * pul
RO18 3 Contamination fraction of drinking water 3 4.000E+00 * 1.000E+00 * --- 3 FDW
R0O18 3 contamination fraction of household water 5 pot used * 1.000E+00 °? --- 3 FHHW
R0O18 3 .Contamination fraction of tivestock water - . * 1.000E+00 * .1.000E+00 ? --- 3 OFLW
RO18 ? contamination fraction of irrigation water 3 1.000E+00 3 1.000E+00Q ? --- * FIRW
R018 * Contamination fraction of aquatic food 3 5.000E-01 * 5.000E-01 ? --- ! FR9
RO18 ® Contamination fraction. of plant food 3-1 341 3 0.500E+00 * FPLANT
‘RO18 § Contamination fraction of meat -1 *-1 3 0.500E+00 ¥ FMEAT
R0O18 * contamination fraction of milk ) 3-1 3 0.500E+Q0 * FMILK
3. ' 3 3 3 3
RO19 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01 * 6.800E+01 3 --- * LFIS
RO19 *'Livestock fodder intake for milk (kg/day} 3 5.500E+01 3 5.500E+01 3 .-  LF16
ROT9 3 Livestock water intake for meat (L/day) 3 5.00DE+01 * 5.000E+D7 @ --- ! LWIB
RO19 ¥ Livestock water intake for milk (L/day) 3 1,600E+02 * 1.600E+02 1 --- WIS
RO19 * Livestock soil -intake (kg/day) 3 5,000E-01 * 5.Q00£-01.2 - i LSl
“RO19 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 3 1.000E-04 3- ~=- 3 MLFD
ROI9 * Depth of soil mixing layer (m) 3 1.500E-01 * 1.500Q£-01 3 -—-- I DM
RO19 ? Depth of roots (m) * 9.000E-01 3 9.000E-01 3 --- * DROOT .
RO19 3 Drinking water fraction from ground water 37 1.000E+00 * 1.00QE+00 = --- 3 FGWDW
RO19"3 Household water fraction from ground water 5 not used 3 1.000E+00 3 - 3 FGWHH
R0O19 * Livestock water fraction from ground water 3 1.000E+00 ¥ "1.000E+0D 3 - ¥ FGULW
‘RO19 ¥ Irrigation fraction from ground water ¥ 1.000E+DD 3. 1_00GE+00 3. --- 3 FGWIR
. 3 . : 3 3 ' B3 3
R19B * et weight crop yield for Non-Leafy (kg/m**2) ¥ 7,000E-01 ® 7.0GQE-01 3 - A LU 40)
R19B ® Wet weight crop yield for Leafy ~ (kg/m**2} 3 1_500E+00 5 1.500E+00 5. --- TN
R19B -? Wet weight crop yield for Fodder (kg/m**2) * 1.100E+00 * 1.100E+00 3 --- V(3
R19B * Growing Season for Non-leafy (years) 3 1.700E-01 * 1.700£-01 3 <-- TTECTY |
R19B * Growing Season for Leafy (years? # 2.500E-01 * 2.500E-01 3 --- I TE(2)
R19B * Growing Season for Fodder (years) . 5 8.000g-02 % &.000E-02 ® -rr ITECS)
R19B 3 Translocation Factor for Non-lLeafy = i 1.00CE-01 * 1.000E-01 = --- 3TN
R19B * Translocation Factor for Leafy * 1.000g+09 * 17.000E+00 * - TEV(2)
R19B * Translocation Factor for Fodder * 1.000E+00 * 1.000E+00 3 —-- 3 TIVE3)
RT9B 2 Dry Foliar Interception Fraction for Non-Leafy 3 2.500£-01.% 2,500E-01 3 - 3 RDRY(1) -
R19B 3 Dry Foljar Interception Fraction for Leafy ¥ 2.500E-01 * 2.500E-01 @ --- 3 RDRY(2)
R19B ? Dry Foliar Interception Fraction for Fodder * 2.500E-01 * 2.500E-01 ¢ - ¥ RDRY(3)
R19B 3 Wet Foliar Interception Fraction for Non-Leafy ¢ 2.500E-01 * 2.500E-01 ® --- 3 RMET()
R19B ! Wet Foliar Interception Fraction for Leafy ¥ 2.500E-01 * 2.500E-01 *° --- I RWET(2)
R19B * Wet Foliar Interception Fraction for Fodder 3 .2.500g-01 ® 2.500E-01 * . --- P RWET(3)
R19B * Weathering Removal Constant for Vegetation * 2.00CE+01 ¥ 2.000e+01 3 --- 3 HLAM
3 . . N . 3 3 3 3
€14 3 C-12 concentration in water (g/cm**3) * not used * Z2.000E-03 3 --- s CI2WTR
C14 3 C-12 concentration in contaminated soil (g/g} 3 not used ¥ 3.000E-02 ¢ --= 3 g12eZ
€14 3 Fraction of vegetation carbon from seil ¥ not used " * 2.000E-02 *? --- i CSOIL
‘C14 5 Fraction of vegetation carbon from air 3 not used * 9@.800FE-0% 3 -- 3 CAIR
C14 ¥ C-14 evasion layer thickness in soil {(m) I not used * 3.000E-01 3 - 3 DMG
Cl4 - 3 €-14 evasion flux rate from soil (1/sec) * not used 3 7.000E-07 @ --- > EVSN
€14 3 €-12 evasion flux rate from soil (1/sec) * not used 3 1.000E-10 °* --- 3 REVSN
€14 * Fraction of -grain in beef cattle feed 3 not used * 8.000E-01 ? --- 3 AVFGH
€14 * Fraction of grain in milk cow feed 3 net used - 3 2.000E-01 3 - 5 AVFGS
‘€14 3 DCF correct1on factor -for gaseous forms of C14 5 not used * 8.894E+01 3 --- ¥ CO2F
" Attachmenf 1 .- SheetNo. 8 of 2
Originator __S. W. Clark Date
Chk'd By J. E. Thomson Date
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ATTACHMENT 1

1RESRAD, Version 6.21 T« Limit = 0.5 year 0172672004 14:48 - Page 10
Summary : 100-B/C Septic System Overburden Stockpiles Nonradionuclides -
File : 100-BC_Septic_System OB.RAD

S1te Spectf!c Parameter Summary (contlnued)

0 2 5 User 3 . Used by RESRAD .. % Pargmeter
Mery ? ' Parameter o Input  * Default s (if different from user -input) * Name
AAI\AAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAE\AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMMAAAAAAMMAAAAAMMAMAAAA
STOR * Storage times of contaminated foodstuffs (days): ¥ : 3 3
STOR ®  Fruits, non-leafy vegeizbles, and grain * 1.400E+01 * 1.400E+01 --- * OSTOR_T(TY
STOR *  Leafy vegetables * 1.000E+00 * 1.000E+00 @ --- ¥ §TOR_T(2)
STOR * Milk ' ¥ 1.000E+0C > 1.000E+00 3 -=- ¥ STOR_T(3)
STOR ¥ Meat and pouliry * 2.000E+07 * 2.000E+07 3 --- *OSTOR_T(4)
STOR * Fish _ 3 7.000E+00 * 7.000E+00 * --- 3 STOR_T(5)

_STOR *  Crustacea and mollusks * 7.000E+Q0 * 7.0C0E+00 * --- 5 STOR_T(6)
STOR 7 Well water 3 1.000E+00 * 1.000E+00 3 --- 3 STUR_T(?)
STOR ? ' Surface water * 1.000E+00 3 1.000E+00 3 === * STOR_T(8)
_STOR * Livestock. fodder ® 4.500E+07 3 4.500E+01 3 --- ¥ STOR_T(9)

3 3 3 3 3 .

'R021 * Thickness of building foundation (m) . 3 not used * 1.500E-01 3 .- * FLOOR1
RO21 * Bulk density of building foundation (g/cm**3) * not used * 2.400E+0G 3 - 3 DENSFL
RO21 ® Total porosity of the cover material 3 not used ! 4.000E-01 3 - * TPCY
RO21 ¢ Total porosity-of the building foundation ® niot used -* 1:00DE-0F 3 -=- * TPFL
R021 3 vVolumetric water content of the cover material * not used 3 5.000E-02 3 --- * PH20CV
RO2%1 ® volumetric water content of the foundation 3. not used 3 3.000E-02 3 --- 3 PHZOFL
R021 * Diffusion coefficient for radon gas (m/sec):- 3 3 -3 3
RO21.?  in cover material 3 not used ® 2.000E-06 3 --- 3 DIFCY
RO21 *  in foundation material * not used * 3.000E-07 3 --- 5 DIFFL
RO21 * in contaminated zone soil I not used . * 2.000E-06 3 --- * DIFCZ
R0O21 3 Radon vertical dimension of mixing (m) ! not used 3 2.000E+00 ? “-- ¥ OHMIX
RO21 * Average building air exchange rate (i/hr) * not used * 5.00CE-01 7 - 5 REXG
ROZ21 * Height of the building {room) (m) ! not used ¥ 2.500E+00 3 --- 3 HRM
RO21 ¥ Building interier area factor * not used 3 0.000E+00 3 --- '3 FAI
RO21 * Building depth below ground surface (m)  not used 3-1.000E+00 3 --- 3 DMFL
RO21 3 Emanmating power of Rn-22Z2 gas  not used * 2.500E-01 3 r-- 3 EMANACT)
RO21 * Emanating power of Rn-220 gas * mot used ¢ 1.500E-01 3 --- 3 EMANACZ)

3 . 3 IZ 3 3 -
TITL 3 Number of graphical time peints 3 32 s --- 3 --- * NPTS
TITL * Maximum number of jntegration points for dose 3 1. 3 - 3 S s . s pyMmax
TITL ® Maximum nunber of integration points for  risk . 3 5 3 .- 3 -- T OKYMAX
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiifiiiiiiiiiiiliiiilifiiiiiiliifiiiffiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiii
© summary of Pathway Selections
Pathway *  User Selection
AAAAAAAhAAAAAA}SAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
T -- external gamma 3 - active
Z -- inhalation {w/o radon}? ‘active
3 -- plant ingestion 3 active
4 -- meat ingestion E active |
5 -- milk ingestion : active
. 6 =- aquatic foods 3 active
7 -- drinking water S5 active
8 -- soil ingestion 3 active
. 9 -- raden -3 suppressed
Find peak pathway doses 3 suppressed
(S0385838 5582803800000 RRR0R0109303203802508 12004
Attachment .~ A .~ Sheet No. 10 of 2
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ATTACHMENT 1
RESRAD, Version 6.21 T« Limit = 0.5 year ~ 01/26/2004 14:48 Page 11
Summary = 100-B/C Septic System Overburden Stockpiles Nonradionuclides
Fite .  : 100-BC_Septic_System OB.RAD :

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/fg

RARAARRARARAARARRAARRARARAAR ARRRAARARBARARRAARAAARARAAARAARARR
Area: 10000.00 square meters Al-26 1.600E+01
Thickness: 4.60 meters . Cl-36 3.700E-01
Cover Depth: 0.00 meters © Cm-248 8.3008-02

€s-135 . 3.300E+00
Gd-152 - 3.300E-03
1-129 1.700E-02
" Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+071 mrem/yr
Total Mixture Sum M(t) =.Fraction of Basic Dose Limit Received at Time (t)
ARAARAASBEAARRRARAL AARBARRARARRARRARAARBARRAAAARARRAAAAARARARAARARARRARRAR
t ¢yearsy: 0.000E+00 1.000E+00 3.000E+0C .1.000E+01 1.400E+01 3.000E+01 1.000E+82 3.000E+02

1.000E+03
TDOSE{t): 1.825E+02. 1.825E+02 - 1.823E+02 1.819E+02 1.816E+02 1.806E+02

1.761E+02 1.638E+02 1.272E+02

. MCty:  1.217E+01  1.216E+01 1.216E+01 1.212E+01 1.211E+01 1.204E+01 1.174E+01 1.092E+01 8.481E+00
OMaximum TDOSE¢t): 1.825E+D2 mrem/yr at t = 0.000E+00 vears
Attachment . 1  Sheet No, 11 of 2«
Originator _ 8. W. Clark Date
" Chk'd By J. E. Thomson Date .
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1RESRAD, Version 6.21
Summary : 100-B/C Septic System Overburden Stockp1les Nonradlonucl1des
: 100-BC_Septic ! System 03.RAD

File

Radio-
Nuclide
REBARRA
Al-26
CL-36
Cm-248
£s-135

Total

Radio-
Nuclide
-RBARARR
AL-26
CL-36
Cm-248
Cs-135.
Gd-152

Total
o*sSum of

Total Dose Contributions TDOSE(I,p,t) for Individual Rad1onuc11des (i) and

Ground
AARRAARRRRRARAAA
mrem/yr fract.
ABARARARE RAABRA

1.780E+02 0.9755

5.634E-04 0.0000
4.861E-06 0.0000
8.294E-05 0.0000
0.000E+00 0.0000
1.481E-04 0.0000

1.780E+02 0.9755

Total Dose Contrlbut1ons TDOSE(T,p,t) for Individual Radionuclides (i) and

Water
BAAARRBERAREREAR
mrem/yr - fract.
AARARARER RARRAA

. 0.000E+00. 0.0000 -

G.000E+00 0.0000
0.000E+00. 0.0000
0.000E+00 0.0000
0.000E+00 0. 0000
0.0C0E+00 ¢.0000

©.000E+00 0.0000

all water independent and dependent

T« Limit =

0.5 year

ATTACHMENT 1

0172672004 14:48 Page
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As mrem/yr and Fraction of Total Dose At t =
Mater Independent Pathways (Inhalation excludes radon)

Inhalation
RARARRAREARARAAR
mrem/yr fract.
ARAARKERA BARARA

3.272E-07 0.0000
5.530E-03 0.0000
6.063E-07 0.0000
3.238E-05. 0.0000
1.194E-07 0.0000

5.615E- 03 0.0000

- BARERAARA
5.143E-05 0.0000

Radon .
AREAARARRARARBAA
mrem/yr fract.
ARRAAA
0.0000
0.0000
0.0000
0.0000
0.0000

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

0.000E+00 0.0000

-Plant

EAARAAAARAARRRAA
mrem/yr fract.
ARARRRAAA ABAARA
5.266E-02 0.0003
1.263E+00 0.0069
£.366E-07 ©.0603
5.259e-02 0.0003
7.487e-05 0.0000
5.290E-03 0.0000

1.438E+00 0.0079

As mrem/yr and Fraction of Total Dose At t =
Water Dependent PathuWays

Eish
BARRBRARABERKRAR
mremfyr  fract.
BARRAARAR RAARAA
0.000e+00 0.0000
1.000E+00 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+Q00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Radon

BAAREARREEARKERA

mrem/yr fract.
ARARRRRAR AARARR
0.000E+00 0.0000
0.000E+0C 0.0000
09.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 00000
0.000E+00 0.0000

0.000E+00 -0, 0000
pathways.

“0.00CE+D0

0.000E+00

Plant
RABRARARARLARAAA
- mrem/yr
RABARARAR BARRAEA
0.0000
0.0000

0.0000

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

fract.

0.000e+00 years

Meat

RARRARBARRAAARER
mrem/yr fract,
BARAARAAR ARAARA
1.624E-03 0.0000
1.647E+00 0.0090
2.309e-04 0.0000
4.057E-02 0.0002
1.282E-05 0.0000
1.101E-03 4.0000

1.691E+00 0.0093

0. 000E+00 years

Meat
ARARRARAARAAARAA
mrem/yr fract.
RAAREAARA RARAAR
0.000E+0CG 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
G.000E+00 ©.0000

IITIIIIIT IIIIRI
0.000E+00 0.0000

Attachment

Pathuays (p)

Milk
RARARARRRAAKRARA
-mrem/yr  fract.
RABBARRAA -RABBAR
1.682E-03 0.0000
}.234E+00 0.0068
é.267E-05 0.0000
2.520E-02 0.0001
3.388€e-07 0,0000
3.758E-03.0,0000

PITRRINIT RIITEL .

1.264E+00_0.0069

Pathways (p)

Milk

‘ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁhiﬁﬁih
mrem/yr fract.

ARAAARARA
0.000E+00
0.000E+00
0. 000E+00
0.000e+Q0
0.000E+00 0,6000
0.080E+00 0.0000

0.0000

ARARAR
0.0000
0.0000
0.0000
0.0000

0. 000E+00

A

Originator

S.W. Clark

Soil
BRAARRAARARABAAA
- mrem/yr fract.
BARRARABA BARRAA
1.364E-02 .0.0001
6.547e-05 0.0000
6.592E-02 0.0004
1.363E-03 -0.0000
3.103E-05 0.0000
2.740E-04 0.0000

8.130E-02 0.0004

ALL Pathways*
BRABARAARRREAARR
mrem/yr . fract.
BARARBARR AARAAA
1.781E+02 0.9758
4 145E+00 0.0227
1.354E-01 0.0007
1.198E-01 0.0007
1.514E-04 0.0000
1.057E-02 0.0001

1.825E+02 1.0000

_ " SheetNo. 120f 2
‘Date
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ATTACHMENT 1

" 01/26/2006 14348 Page 13

_Summary : 100-B/C Septic System Overburden Stockpiles Nonradionuclides

: 100-BC_Septic_System OB.RAD

"Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and
As wrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

“File

0. .

5} Ground
Radio- - AARARAARAAARRAAR
Nuclide .mrem/yr fract.

" BARAARR AARBARAAA ARARKA
Al-26  1.TBOE+0Z 0.9755
cl-36 5.632E-04 0.0000
Cm-248 4.B64LE-D6 0.0000
Cs-135 8.293E-05.0.0000
G.000E+000.0000
1.481E-04 0.0000

Totai - 1.780E+02 0.9755

Inhalation
ARBRRBARRARRAAAA

mrem/yr  fract..

RERABRARAR BRAARA
5.141E-05 0.0000

~3.2718-07 0.0000

5.530E-03 0.0000
6.063E-07 0.0000
3.237E-05 0.0000

.1.194E-07 0.0000

5.615E-03 0.0000

Radon

RERRARARAAAKARAR
fract.

mrem/yr
AARRARAAR AAAREA
0. 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

Total Dose Contributions TDDSE(i,p,tS
As mrem/yr and Fraction of Total Dose At t ='1.000E+00 years
: Water Dependent Pathways

0 : Water
Radio- ARARAREAAARAAARAA
Nuclide mrem/yr fract.
ARAARRR ABAARAREA ARARAA
A{-26_ (.000E+00 0.0000

Cl-36-  0.000E+00
Cm-248 0.000E+00

. €5-135- 0.000E+00
Gd-152 0.000E+00

0.000E+00 '0.00060
Total . 0.000E+00 G.0000

0*sum of all water

0.0000
0.0000

0.0000 -

0.0000.

Fish .
BAKARARAARKARARA
mrem/yr fract.
AABARARAE ARBRARA
0.000E+00 0.0000
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000

0.0000

0.QD0E+00

0.0000°

0.0000.

0.0000
independent anhd dependent

Radon

BARRRRAARAARAARA
mrem/yr fract.
RRRARAARA ARARAAA
0.000E+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
pathuays.

) Plant
RRARKRARAARRARBA
mrem/yr. fract.
RARARARRA RAAKAR
5.264E-02 0.0003

1.263e+00 0. 0069

6.365E-02 0.0003
.5.258E-02 0.0003
7.485E-05 0.0000
5.289E-03 0.0000

1.437E+00 §.0079

for Individual Radionuclides

Plant
BEARRAARRAAARRAA
mrem/yr fract.
RRERRARAR RRAALA
0.000e+00 0.0000
0.000E+0D 0.0000
0. 000E+00 0.0000
0.000E+00 0.0000
0.000E+00
0.000E+00 0.0000

0.000E+00

Meat
BARREAARBARBRAAR
mrem/yr . fract.
ARRAARAEA RRAARR
1.623E-03. 0.0000
1.647E+00 0.0090
2.309E-04 0.0000
4,057E-02 0.0002
1.282E-05 0.0000
1.101E-03 0.0000

1.690E+00 0.0093

(i) and

Meat
ARRRKRRARAARAAARR
mrem/yr fract.
ARAAKKARA AARAAA
0.000E+Q0 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0 0.0000
TIife-
0. C000E+00 0.0000

‘Attachment

Pathuays (p)

Milk-

BRRARBRAARAARAAA
mrem/yr  fract.
ARRARRRAR ARRRAA
1.682E-03 0.0000
1.233E+00 0.0068
6.267E-05 0.0000
2.520E-02 0.0001

3.387E-07 0.0000

3.758E-03 0.0000

1. 264E+00

Pathways (p}

Mitk
ARARARRRARARARAA
mrem/yr .fract.
ARRAAARAR AARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.0Q00E+00 0.0000
0.000E+00 0.0000
0.000e+00 0.0000
0.060E+00 0.0000

C.000E+00 0. 0000

Originator

5. W. Clark

Soil

ARBARARBARARARRA

mrem/yr fract.
BARARRBAK ABRAARA
1.364E-02 0.0001
&.545E-05 0.0000
6.592e-02 0.0004
-1.3&42E-03 0.0000
3.102E-05 .0.0000
2.740E-04- 0.0000
ffifiqiff fiifii
8.129E-02 0.0004

ALl Pathways*

ARARBAARARARBAAA
mrem/yr fract.
BAARARRAA ARARAA
1.781E+02. G.9758
4 . T44E+00 0.0227
1.354E-01 0.0007
1.198E-01 0.0007
1.514E-04 0.0000
1.057E-02 C.0001

1. 8256402 1.0000
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TRESRAD, Version 6.21%

Total Dose Contributions TDOSE(i,p,t) for individual Radionuclides (i) and
.3.000E+00 vyears

Summary :

File . =
o .

0 Ground
Radic- ARBARARARAAAAAARA

Nuclide mrem/yr fract.
BAARARA AABAARRAA ARAKAA
Al-26  1.779E+02 0.9754
ci-36  5.628E-04 0.0000
Cm-248 4.870E-06 0.0000
Cs-135 8.291E-05 0,0000
¢d-152 0.000E+00 0.0000

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

1-129 - 1.480E-04 0.0000
tiiiie fiffgdiidfs {ffiif
Total 1.779E+02 0.9755
0
0
1] Water
Radio- - AARARRABARAAAAAA

Nuclide mrem/yr fract.
RAABBAR ABABEBARR AAARAA
AL-26  0.000E+00. 0.0000
€1-36  0.000E+00 0.0000
Cm-248 0.000E+Q0 0.0000
Cs-135 0.000E+00 0.0000

Gd-152 0.000E+00 0.0000
1-129  0.000E+00 0.0000
fiieiif TfREEETEL OITITIR
Total - 0.000E+00 0.0000

0*sum of all water

T« Limit =

0.5 year

ATTACHMENT 1

0172672004
100-B/C Septic System Overburden Stockpiles Nonradionuclides
100-BC Sept1c System OB.RAD -

14:48 Page

As mrem/yr and Fraction of Total Dose At t =
. Water Independent Pathways (Inhalation excludes radon)

Inhalation

RAAARARREARARRAR

mrem/yr fract.
AAARARBAA ARRARA
5.137E-05 0.0000
3.268E-07 0.0000
5.529E-03 0.0000
6.061E-07 0.0000
3.236E-05 0.0000
1.194E-07 0.0000

5_614E-03 .0.0000

Radon
RARBARAARBARAAKA
mrem/yr fract.
AARBRAKAR RRRRAA
0.000E+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

0.000g+00 0.0000

5, 261E-02

- Plant
BARRRRAARARAARRA
mrem/yr fract.
RARRAAARA AARRAR
0.0003
0.0069
0.0003
0.0003-

1.262E+00
6.365E-02
5.257e-02
7.482E-05 0.0000
5.288£-03 0.0000

1.436E+00 0.0079

14

Meat
RBBARARRRRAREERA
mrem/yr . fract.
BREAARRRAA RAARRR

1.622E-03 0.0000 -

1.646E+00 0.06090

2.309E-04 0.0000°

4.056E-02 0.0002

"1.281E-05 0.0000
1.101E-03 0.0000

1.689E+00 0.0093

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways

Fish

BARRRARRAARARAAA

mrem/yr fract.
ARRRBARAK AKKEAR
0.000E+00 0.0000
-0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 G.D0OOO
0 00QE+00 0.0000

0.CO0E+00 0.0000

Radon
AARARAARRAREARARA
mrem/yr fract.
ARARBAAAR ARRAAR
0.000e+00
0.000E+00
0.060E+00
0.000E+00
0.CG00E+00 ©.0000
0.000E+00 0.0000

0.0G00E+00 0.0000

0.0000
0.0000
0.0000

independent and dependent pathways.

0.0000 -

Plant
ARRRARRRAARAARAR
mrem/yr
BRARRAREA
0.000E+00
0. 000E+00
0.000£+00
0.000E+00
0.000E+00
0.000E+00

BRRARA
0.0000
0.0000
0.00900

6.000E+00 0.0000

!

fract. -

0.0000

Meat
RARBARRAARRARAAR
mrem/yr fract.
BRRARREAAR ARABEA
0.000E+00 0.0000
0. 000E+00 0. 0000

0.000E+Q0 0.0000 -

0.000E+00 C.0000
0.000E+00 0.0000

~ 0.0D0E+00 0.00600

0.000E+00 0.0000

Attach ment .

-0, UDUE+00
0. DO0E+D0

Pathways {p}

< Milk
RRAARRRARARARARA
mrem/yr
ARREAARRR- RARAAA
1.681E-03 0.0000
1.232E+00 0.0068
6.266E-05 0.0000

2.519E-02 -0.0001

3,386E-07 0.0000
3.757£-03 0.0000

1.263E+00, 0.0069

Pathways (p)

Milk

BRARRRRARARAAARR
fract. -

mrem/yr
BRAEBAKAAA AARRRA
0.0000
'0.0000
0.000E+00 0.0000
0.000e+00
0.000E+00

0.000E+00

0.0000
0.0000

0.000E+00 0.0000

A

fract. -

0.0000

Originator

S W, Cnark

Soil .
ARRRAARRAAARAARR
mrem/yr fract.,
ARARARRRRA RAAARAR
1.363E-02.0.0001
6.540E-05 .0.0000
6.591E-02 §.0004
1.362E-03 0. 0000
3.101E-05 0.0000
2. 739E-04 0.0000

8.127e-02 '0.0004

ALl Pathways*
RABARRAARERARARA
mrem/yr fract.
REBRARRAR ARRRAA
A.779E+02 0.9758
4.T41E+D0 0.0227
1.354E-01 0.0007
1.198£-01 0.0007
1.513E-04 0.0000
1.057E-02 0.0001

1.823E+02. 1.0000
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1RESRAD version 6.21

. Summary :
File -

Radio-

" Nuclide
' AAARABA
Al-26
CL-36
Cm-248
' Cs-135

Bd-152

i- 129

Total

-Radio-
Nuclide
BARARAA
AL-26
CL-36
Cm-248
. Cs-135
Gd-152

Total
0*Sum of

" mrem/yr

T« Limit =

0,5 year

ATTACHMENT 1

01/26/2004

14:48 Page 15

100-B/C Sepfic System Overburden Stockpiles Nonradionuclides
: 100 BC Sept1c System OB.RAD

‘Total Dose Contr1but1ons TDOSE(#,p,t) for Individual Rad1onucl1des (i) and
As mrem/yr and Fraction of Total Dose At t =
Water Independent Pathways (Inhalation excludes radon)

Ground

-AEBARAARRARARARA

nrem/yr fract.
AAARAARAR ARRRAA
1.7r4E+02 09754
5.614E-04 0.0000
4.891E-06 0.0000

- B.2B6E-05 6.0000

0.000E+00 0.0000
1.479E-04 0,0000

: 1.774E+02 0 9755

Total Dose_éontributions TDDSE(i,p,tj for Individual Radionuclides

Water
AARRARAAKRAARAAR
fract.
RAARRRA
0.0000

ARAARRAAA
0.000E+00
0.C00E+00
0.000E+00
0.000E+00
0.000E+00
0 O00E+00 0. 0000
0. 000E+00 0.0000
all water:

0..0000

0.0000
0.0000-

0.0000

Inhalation
BARAKARRRARRRRAA
mrem/yr
BRRBABRAA
5.124E-05
3.260E-07
'5.528E-03
6.057E-07 0.0060
3.231E-05 0.0000
_1.193E-07 0.0000

RARAKA
0.0000
0.0000
0.0600

5.613E-03

fract..

" 0.000E+00

0.0000

Radon .
ARARRARRARARRARA
mrem/yr fract.
EAABARRAE ARRAAA
0.000E+00 -0, 0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0000
0.CO0E+00 0.0000
0. 000E+00 " 0.0000

0.000E+00 U 0000

] Plant
BARARARRARRRRAAR
mrem/yr. fract.
ARRARRAAA BAARAR
5.247E-02 0.0003
1.259E+00 0.006%
6.363E-02 0.0003
5.254E-02 0.0003
7.470E-05 0.0000

1.433E+00° 0.0079

As mrem/yr and Fraction of Total Dose At t =
Water Dependent Pathuays

Fish .

AARREARRAARARAAR

o mrem/yr
ARRRARBAA
-0.000E+00
0.000E+00
0.000E+00
- 0.000E+00
0.000E+00 0.0000
0.00DE+00 (.0000

-0.000E+00 0.0000

fract.
RARRABRR
0.0000
0.0000
0.0000
0.0000

" Redon
ARRARBRARRAARRAR
mrem/yr - fract.
BRBRRARAR ARRAAA
0.000E+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 (.0000

0.000E+00 0.0000

independent and dependent pathways.

. Plant -
ARARRARAARARARAA
mrem/yr - fract.
REREAAARA BAEARA
0.000E+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

1.000E+01 years

. ‘Meat
AARARRARRARARAAA
mrem/yr fract.
ARARRRRARA RARAEA
1.618E-03 0.0000
1.661E+00 0.00%90
2.308E-04 0.0000
4 .053E-02 0.0002
1.279E-05 0.0000
1.100E-03

1.685E+00 0.0093
(i) and
1.000E+07 years

Meat
AARARBRAABRARARAAR
mrem/yr fract.
ARRRARARA RARAAA
0.000E+0C 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
G.000E+0Q 0.0C00

0.000E+00 0.0000

Pathways (p}

Milk
BARARARARRKARAAR
mrem/yr  fract.
ARARRARRE RAREAR
1.676E-03 0.0000

1.229E+00 0.0068

6.265E-05 0.0000
2.517E-02-0.0001

3.381E-07 0.0000°
.3.754E-03 0.0000

jreftifas fifidg

1.260E+00 0.0069

Pathways (p)

Milk :
BARRRARRAARRABAR
mrem/yr fract.
ABRARARAR AARAAR
0.000E+00 0.0000
0 .000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00-0.0000
0.000E+00 0.0000

ITITIDIIT IIETRE

0.000E+00 0.0000

Soil

ARRARARARARAARRA
mrem/yr fract.
ERBARBEAA RAERARA
1.359E-02 0.0001
6.524E-05 0.0000
6.590E-02 0.0004
1.361E-03 0.0000 .
3.096E-05 0.0000
2.737E-04 0.0000

8.122e-02 0..0004

AtL Pathways*
RARRAARARARARRRA
mrem/yr fract.
AARARARAR AAABAR
1.775E402 0.9758

4 .130E+00 0.0227
1.354E-01 0.0007
1.197E-01 0.00067
1.511E-04 0.0000
1.056E-02 0.0001

1.819E+02 1.0000

"

Attachment . 1 Sheet No. 15 of 2«
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1RESRAD, Version 6.21
Summary :
File

Total Dose Contr1but10ns TDOSECi,p,t) for Individual Rad1onuct1des (i) and

20

Ground

ARARRRARRAARBAAL

mrem/yr - fract.
RAERARRAR RARAAA
1.771E+02 0.9754
5.606E-04 0.0000
4,903E-06 0.0000
8.282E-05 0.0000
_0.D0OE+00 D,.0000
0.0000

1.771E+02 0.9754

Radio-
Nuclide
ARBARAA
Al-26
ci-36
Cm-248
Cs-135
Gd-152
fiitiii
Jotal
0

(==

Water
BRABARBRARRARRAR
mrem/yr- fract.
BRAABARAAK BRRAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 §.0000
0.000E+00 0.0000
.000E+C0 0.0000
0. 000E+00 {.0000

0.000E+00 0.0000

Radio-
Nuclide
- RAARARR
AlL-26
clL-36
Cm-248
Cs-135.
6d-152

'Total

T« Limit = 0.5 year

ATTACHMENT 1

01/26/2004

14:48 Page 16

100-B/C Septic System Overburden Stockpiles Nonrad1onucl1des
: 100-BC_Septic_ System OB .RAD

As mrem/yr and Fraction of Total Dose At t =
Water Independent Pathways (Inhalation excludes radon)

Inhalation

AAARBAARARBERARA

mrem/yr fract.
AAARKARAR ALEALA
5. 117e-05 0.0000
3.255E-07 0.0000
'5.527E-03 0.0000
6.055E-07 0.0000
3.228E-05 0.0000
1.192E-07 0.0000

5.612E-03 0.0000

Fish

ARERARAARBAALAAA

mrem/yr fract.
BRARARARA ARAAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.00GE+D0 0.0000
0.000E+00 D.0000
0.000E+00 0.0000
0.000E+00

ITTITIIIT
0.000E+00 0.0000

0*Ssum of all water independent and dependent

‘0. D00E+00

- Radon .
ARRRARARRRAAAARA
mrem/yr fract.

- RARARRRAA RARARA

0.000E+00 0.0000
0.000E+00 £.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+08 0.0000

0.000E+00 0.0000

7 .464E-05

Plant

BARARRARAAAARRAR
mrem/yr fract.
ARKRRAARA ARKAAA
5.240E-02 0.0003
1.257E+00 0.0069
6.362E-02 0.0004
5.252E-02 0.0003
0.0000
5.281E-03

1.431E+00 0.0079

Water Dependent Pathways

Radon

RRARARABRAARAARRA
mrem/yr fract.
AARARRARA BARARA
0.0G00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0000
@.000E+00 0.0000
(. 000E+00 0.00600
iiiififii fieiif
0.GO0E+OC 0.0000
pathways.

" 0.000E+Q0

Plant
AAARBARRAARARARAA
mrem/yr  fract.
AAAREAAAR KAAARA
0.0000
£.0000
0.0000

0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0. }

0.000E+00

1.400E+01 years

‘Meat
AAREARBBARAARRAR
mrem/yr - fract.
BRARBEAAR RAABAA
1.6158-03 0.0000
1.639E+00 0.0090
2.308E-04 0.0000
4 _052E-02 0.0002
1.278E-05 0.0000
1. 099E 03 0. DUDU

1.683E+00 0.0093

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

As mrem/yr and fraction of Total Dose At t = 1.400E+01 years

Meat
ARBRRRRARBRRARARA
mrem/yr fract.
ARRRRARAR BARAKA
0.000E+00 0.0000
0.000E+00 0.0000
0.0CGOE+00 0.0000
0.000e+00 0.0000
0.0CCE+00 0.0000
0. DUUE+DG 0.0000

0.000E+00 0.0000

Pathways (p)

Milk
BAAAARRERARABAAA
mrem/yr  fract.
BARARBARK ARARAA

1.674E-03 0.0000

1.228E+00 0.0068

" 6.264E-05 0.0000
2.517E-02 -0.00017 .

3.378E-07 0.0000

- 3.752E-03 0. 0000_

1.258e+00 0.0069

Pathways (p)

Milk

RERKRARABKARARAR

mrem/yr fract.

AARRRRAAK ARAAAA

0.000E+00 0:0000
0.000E+00 ©.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0,000

TITITINETE 111110
0.000E+00 0.0000

Soil

AARBRAAAARABRAAAA

mrem/yr- fract.
AARBRRARA ARRBAA
1.357E-02- 0. 0001
6.514E-05 0.0000
6.589E-02 0.0004
1.361E-03 0,0000 .
0.0000.

8.119€-02 '0.0004

"All Pathways*
BARRARAARRARRARA
~mrem/yr fract.
AAABARARA BARARA
1.7726+02- 0.9758
4 _124E+00 0.0227
1.353E-01 0.0007
1.196E-01 0.0007
1.510E-04 0.0000
1.055€-02 0.0001

1.816E+02. 4.0000

Attachment 1 : SheetNo 160f2¢
Originator _ S. W. Clark Date

Chikk'dBy J.E.Thomson . Date .
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TRESRAD, Version .21
summary : 100-B/C Septic System Overburden Stockpiles Nonradionuclides
: 100-BC_Septic_System OB.RAD

File.

Radié-_
Huclide

. RAARBRAA

AL-26

0

cl-36
Cm-248
Cs-135 -
Gd-152
1-129

Total

Radio-
Nucl ide

BARBARA

0*sum of all water

AL-26
cL-36
Cm-248

‘ Cs-135

Total

"0.000E+00

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

Ground
AARAAARRRARBRARA
mrem/yr fract.
BAREAARRE RARERR
1.761E+02 0.9754
5.573E-04- 0.0000

4.950E-060.0000

8.269E-05 0.0000
0.000E+00 0.0000

1.475E-04 0.0000°

1.761E+02 0.9754

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

 lWater
BRAARAARARRARARAA
mrem/yr fract.
ARAAREARA RARRAR

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

.0.0000
0.0000
0.0000
¢.0000

0.000E+00 0,0000

0.000E+00 0.0000

0.0000.

T« Limit = 0.5 year

ATTACHMENT 1

01/26/2006 14:48 Page 17

As mrem/yr and Fraction of Total Dose At't = 3.000E+07 years

" Iphalation
RARARRAAARRARAAA

mremfyr fract.
RARARRRRA RARAAR
5.087E~05 0.0000
3.237E-07 0.0000
B .524E-03 0.0000

6.045E-07 0.0000

3.217E-05 0.0000
1.490E-07 0.0000

5.608E-03-0.0000

-0.000E+00

Radon

RARRRAAARRBARARA

fract.
ERERKE
0.0000
0.0000
0.0000

mrem/yr
RRAREBARA
0.000E+00
0.000E+00
0.000E+00
0.000E+00 .0.0000
0.000E+00 0.0000
0.000e+00 0.0000

.0000

Plant

RRARARAAARKARAAA

mrem/yr fract.
RAMBERAAA ERRRAA
\5.210E-02 0.06803
1.250E+00 0.0069
6.358E-02 0.0004
5.243E-02 0.0003
7.437e-05 0.0000
5.270E-03 ¢.0000

1.423E+00 0.0079

Water Independent Pathways {Inhalation excludes radon)

. Meat
AARARARARAARRAKR
mrem/yr fract.
ARAARRAAR AARABA
1.606E-03 0.0000
1.630E+00 0.0090
2.307e-04 0.0000
4.045E-02 0.0002
1.273E-05
1.097E-03

1.673E+00

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Figh

EARRARBAAARARRAR
mrem/yr fract.
KARARRARA AARRAA
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
¢.00DE+D0 0.0000
0.000E+00 0.0000

'0.000E+00 0.0000

Water Dependent Pathways .

Radon

BARARAARAAARARAA -

mrem/yr
BRRRARAEA
0.000E+00
0. CG00E-+DO
0.000E+00
0.000E+DD
0.000E+00
0.000E+00

0.000E+00

fract.
ARBARR
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

independent and dependent pathways.

Plant-
BAARRRREAARAARAA
mrem/yr fract.
BARRRARBA RARARA
0.000E+00 0.0000
0.000E+00 -0.0000
0.00CE+00 0.0000
0.000E+00 ¢.0000
0.000E+0C 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

.Meat

 RRARRARRARAAARARA

mrem/yr . fract.
ARALRRARR BERAAA
0.000E+00 G.0000
0.000E+00 0.0000
0.000E+00
0.000E+00
0.0090E+00
0.Q00E+00D

ITEILIITLE
0.0000

0.0000
G.0000

0.000E+00

Attachment

0.0000

Pathways (p)

Milk-
BARARARABAREARAR
mrem/yr -fract.
BRRARAARA RAAABRA
1.664E-03 0.0000
1.220E+00 0,0068
6.260E-05 0.0000
2.513E-02 §.0001

" 3.366E-07 0.0000

3. 744E-03 0.0000

1.251e+00 0.0069

Pathways (p) |

Milk

ARARRRERRRARAAAA
mrem/yr ¢ fract.
ARARBAARE RAAARRA
0.0C00E+00 ©.0000
¢.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0Q 0.0000
fiififfis ifiifi
0.00DE+00 0.0000

1

Soil
RAAAARARREARAARR
©mrem/yr - fract.
BAAKRRRAR AAARAA -
1.350E-02 0.0001
é_476E-05 0.0000
6.585E-02 0.0004
1.35%E-03 0.0000
3.082£-05 0.0000
2.730E-04 0.0000

8.107E-02 0.0004

AlL Pathways*
BAAARARAAERARARA -
mrem/yr fract.
BARRARBAR AABRRA
1.762E+02 0.9758
4.100E+00 0.0227
1.353E-01 0.0007
1.195E-01 0.0007
1.504E-04 0.00G0
0.0001

1.806E+02 .1.0000
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- IRESRAD, Version 6.21

File

Total Dose Contributions TDOSE(i,p,t) fer Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years -
water Independent Pathways' (inhalation excludes radon)

0 © ' ground

Radio- ABARARRAARARABAA
Nuclide mrem/yr fract.
ARAREAA KARAARBRE RRARAR

AL-26 1.T1TEH02.0.9754
cl-36 5.434E-04 0.0000
cm-248 5.154E-06 0.0000
© £5-135 © 8.213e-05 0.0000
Gd-152 0.000E+00 0.0000
I1-129 | 1.462E-084 0.0000
fiiffif iffiiffil fiifif
Total 1.717E+02 0.9754
0
0 Water
Radio- ARRARARRAARARARA
Nuclide mrem/yr fract.
ARARARA AARARARAA BAARRA
Al-26  0.000F+00. 0.0000
cl-36  0.000E+00. 0.0000
Cm-248 0.000E+00 0.0000
Cs-135 0.000E+00 0.0000
Gd-152 0.000E+30 0.0000
1-129  0.000E+00 0.0000
FETTfff fiitmidfe §9i14i
"Total  0.000E+00 0.0000

0%Sum of all water

T« Limit = 0.5 year
summary : 100-B/C Septic System Overburden Stockpiles Nenradionuclides
: 100-BC_Septic_System_OB.RAD.

Inhatation
AABRARRARRAAARRA
mrem/yr fract.
BARRARAAA RARAAA
4.960E-05 0.0000
3.155E-07 ©.0000
5.510E-03 0.0000
6.004E-07 0.0000
3.167E-05-0.0000
1.180E-07 0.0000

5.592E-03 0.0000

Fish
ABRAARAARAAREAARA
mrem/yr fract.
RARBAAARR ARARAA
0.080E+00 ©.0000
"0.000E+00 0.0000

0.000e+00 0.0000

+0.DO0E+00 0.0000
0.000E+00 0.0000
" 0.000E+0 0.0000

0.Q0CE+00 0.0000

independent and dependent pathways.

" 0.00BE+00

ATTACHMENT 1 .

01/26/2004 14:48 Page 18

Radon

RBRRRARRARRAARAA

mrem/yr = fract.
BARERAARA ARARAA
0.000E+0Q0 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

Total Dose Contributions TDOSE(H,p,t)

Plant

ARARARARARRBAERA

mrem/yr fract.
ARAARARAA BARAAA
5.079E-02 0.0003
1.218E+00 0.0069
56.342E-02 0.0004
-5.208E-02 0.0003
7.322E-05
5.224E-03

0.0000

1,390E+00 0.0079

for Individual Radionuclides
As mremfyr and Fraction of Total Dose At t =

Water Dependent Pathways

Radon
ABRRARARARAARRRAR
mrem/yr fract.
BAAARARAA BRRARA
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.000E+00 0.00G0
0.000E+00

ITINIIIID TEDINY
0.000E+00

0.0000

0.0000

Plant
ARARRRRARRAAREAK
mrem/yr fract.
ARRRRRARA RAARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 - 0.0000
0.000E+00
0.000E+00

0.000E+00 0.0000

0.0000

Meat
RARKARRRRARRARER
‘mrem/yr . fract.
ARAARREER
1.566E-03
1.589E+00
2.301E-04
4.018E-02
1.254E-05

0.0000
0.0090
¢.0000
0.0002
¢.0000

1.087E-03 0.0000

1.632E+00

Meat

AARERAARARAARRAR

mrem/yr fract.
BARRRRARA
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0. 000E+00 0.0000
0.000E+00 0.0000
""""" fiifit
0.000E+00 G.0Q00

Attachment. :

RRARAR

(i) arnd
1.000E+02 years

RRARRA -
0.0000 -

Pathways (p)

Milk
ERREARARAAREEARA
mrem/yr
RABAARARE EERBAA
1.623E-03.0.0000

1.190E+00. 0.0068

6.244E-05 0.0000
2.495E-02 0.0001

3.314E-07 0.0000 -

3.711E-03. 0.0000

1. 2206400 0.0069

Pathﬁays.(p) _

Milk )
ARARRRRAARAARAAA
mrem/yr fract..
BREARRARAR ARRAAA
0.000E+00 0.0000

" 0.000E+00 0.0000
'0.0COE+00 0.0000

0.000E+00 0.0000

0.060E+00 0.0000

0.0C0E+00 0.0000

0.000E+00 0.0006

fract. .

Soil
REAARRKEARAREARA
mrem/yr fract.
BRARRRARR AARRAA
1.316E-02 0.0001
6.314E-05 0.0000
-6.568E-02 0.0004
1.349E-03 0.0000
3.035E-05 0.0000
2.706E-04

8.055E-02 0.0005

“ALL Pathways*
RARRARRRAARARARR

mrem/yr fract.
- RARBBAAAR BRKARAA
1.718g+02 0.9758
3.998E+0C 0.0227
1.349E-01 0.000B
1.186E-0%1 0.0007
1.481E<04 0.0000
1.044E-02 0.000%

1.761E+02 1.0600
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1RESRAD ,
‘Summary
" File - :

Radio-
Nuclide
ARBBEAR
Al-26
CL-36
Cm-248
Cs-135
Gd-152

mrem/yr

© 5.053E-0é4

Total 1.597E+02

‘o Water
BEARARRRAAARAEAR

Radio-
Nuclide mrem/yr
RAAAAAA RAAAARAAA
Al-26  0.000E+DO
CL-356  0.000E+00
Cm-248 '0.000E+00
Cs-135. 0.000£+00
" @d-152 0.000E+D0
1- 129 U OUOEfQO
Total 0.0D0CE+00
0*Sum of all water

Versaoﬁ 6.21

0 : Ground
AAARARRBARARARAR

RAARARARA RRARAA
1.597e+02 0.9753

5.716E-06 0.0000
*8.053E-05
0. 060E+00 0.0000
1.426E-04 0.0000

BAREER
0.0000 .
0.0000.
0.0000
0.0000

0.0000

0.000C

T« Limit = 0,5 year
: 100-B/C Septic System gverburden Stockp1les Nonradionuclides
100- BT Sept1c System OB.RAD

ATTACHMENT 1

0172672004

14:48 Page 19

TotaL Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and
- As mrem/yr and Fractien of Total Dose At t =

Inhzlation
BARARRARRRARARAA
mrem/yr fract.
AARARARRR AARAAA
4. .614E-05 0.0000
2.935e-07 0.0000
5.469E-03 0.0000
5.887E-07 0.0000
3.029E-05 0.0000
1.150E- 07 0. 0000

5.546E-03 -0. 0000

fract.

0.00c00

0.0000

0.9753

_ Radon

RARARARARRARARRA

mrem/yi fract.
ARARBRARAE ARARRA
0.000E+00- 0. 0000
0. 000E+00 0.0000
0.000e+00 0.0000
0.000E+00 0.0000
0.000E+00 §.0000

'0.000E+00 0.0000

TfIreoaay 1rinia
0.000E+00 0.0000

Total Dose Contributions TDDSE(I,p,t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Fish

RARBARAARARARRAA
mrem/yr fract.
BARARRAAR ARRRAA
0.000E+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

fract.

0.0000

0.000E+30 0.0000
independent and dependent

Radon

ARABAARRARRARAAA

mrem/yr fract.
RARARARRA ABBARA
0.000E+06 0.0000
0.000E+G0 0.0000
0.000E+09 0.0000
0.00CE+00 0.0000
0.000E+0G Q.0000
0.000E+00 0.0000

0.000+00 0.GO0D
pathways.

Plant

REARARRRAAAARARR
mrem/yr.  fract.
BARARERRA ARABAA
4.725E-02 0.0003
1.133E+00 0.0069
6.295E-02 0.0004
5.107e-02 0.0003
7.004E-05 0.0000
5.094E-03 0.0000

1. 3005+00 0.0079

for Individual Radionuclides

Plant -

BAARREARBEAAARAR

mrem/yr fract.
BABRARAAR ARARAA
0.000E+00 0.0000
0.0GOE+00 0.0000
0.000E+00 ©.0000
4.000E+00 0.0000
0.000E+00 0.0600
0. OUUE+00

0.000E+UU 0.0000

3.000E+02 years

Water Independent Pathways (Inhatation excludes radom)

Meat

ARABRARARAAARRARA
mrem/yr fract.
AARRBARAA ARARAA
1.457E-03 0.0000
1.477E+00 0.00%0
2.284E-04 0.0000°
3.940E-02 0.0002
1.199E-05 .0.0060

1.520E+00 0.0083

(i) and
='3.000E+02 years

Meat

BAAAAAABBERARARA

mrem/yr fract.
BRAARAAABE BRAAAA
0.000E+Q0 0.0000
0.000E+00 0.0000
0.000E+00 0.0000.
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0,0000

0.000E+00 0.0000

Pathways (p)'

Milk

ARARARRARARAAREAR
mrem/yr - fract.
ARARRRREE RARAAR
1.510e-03 0.0000
1.107E+00 0.0068
6.198E-05 0.0000
2.447E-02 0.0001
3.169E-07 0.0000
3.619E-03 0,0000

T.136E+00 0.006%

Pathways (p}

Milk

ARRRARRARAAAARRR
mrem/yr ' fract.
ARRARAAARAR ARAARR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0,000e+0C 0.0000
0.000E+00 0.0000
0.000e+00 0.0000

0.000E+00 0.0000

Soil

ARAARAARAABRARAAA
mrem/yr fract.
BARARRRAA RARRAA
1.224E-02 0.0001
5.872E-05 0.0000
6.519E-02 0.0004
1.323E-03 0.0000
2.903E-05 0.0000
2.639E-04 0.0000

7.911E-02- 0.0005

ALl Pathways*
AARAARRAARRARAAA

mrem/yr fract.
RAARRRRRAR ARAAAA
1.598E+02 0.9757
3.718E+00 0.0227
1.3396-01 0.0008
1.163E-01 0.0007
1.417E-04 0.0000
1.018E-02 0.0001

1.638E+02 1.0000
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ATTACHMENT 1

1RESRAD Version 6 21 T« Limit = 0.5 year 0172672004 .14 48 Page 20

Summary 100-B/C Septic System Overburden Stockpiles Nonradionuclides
File : 100-BC Sept1c System 0B. RAD '

Total Dose Contributions TDOSE(i,p,t) for Individual Radtonucl1des (1) and Pathways (p}
) ; As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
0 . ) ‘ ‘Water Independent Pathways (inhalation excludes radon)
o Ground - Inhalation . Radon Plant _Meat Milk . Soil
- Radio- AABARBBARARRARAN ABAAARRARABARBAR AARRRRAAARARAAAA AARRARAARAARAAAR AAAARAARAARARARA ARAAARAARAARAAAR ARBAAAAARARRARAA -
Nuclide mrem/yr fract. mrem/yr. fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. - mrem/yr fract.
ARARARA ABARARAKA ARARKR ARARARRAA AAARAA BARRARARA ARRRAA AREAAAAAR RRARAR AARAARARR AARARA AARAARAAA AABRRR RRAAARRAA ARARAR
AL-26  1.240E+02 0.%750 3.583E-05-0.0000 0.000E+00 0.0000 3.669E-02 0.0003 1.131E-03 0.0000 1.172E-03 0.0000 9.504E-03 0.0001
Cl-36 3.920E-04 0.0000 2.276E-07 0.000C 0.000E+0C 0.0000 8.790E-07 0.0069 1.146E+00 0.0090 8.384E-01 0.0067 - 4.555E-05 0.0000
Cm-248 T7.464E-06 0.000G 5.328E-03.0.0000 G.CGO0E+00 0.0000 6.133E-02 0.0005 2.225E-04 0.0000 6.03BE-05 0.0000 6.352E-02 0.0005
Cs-135 . 7.519E-05.0.0000 5.497E-07 0.0000 O0.0DOE+00 0.0000 4.76BE-02 0.0004 3.678E-02 0.0003 2.ZB5E-02 0.0002 -1.235E-03 0.0000
. Gd-152° 0.D00E+00 0.0000 2.592E-05 0.0000 0.000E+00 0.0000 5.994E-05 0,0000 1.026E-05 0.0000 2.712E-07 0.0000 2.484E-05 0.0000
1-129 ~ 1.306E-04 06.0000  1.054E-07 0.0000 - 0.000E+00 0.0000 4.666E-03 0.0000 9.712E-04 0.0000 3.315E-03 0.0000 2.417&-04 0.0000
fififif fififfffd fOeff1 fifffffff - fieifif TET991804 ffefif ffffffdffl ffffff IOIE0I88¢ fEf087 QTRD400% DRO9DD QITQRIDf7 1f90ff
Total 1.240£+02 0. 9750 -5. 391E-03.U.0000 0.000E+00 0.,0006 1. 029E+00 0.0081 1.185E+00 0.0093 8.858E-01 0.0070 7.457E-02 0.0006

Tota{ Dose’ Contr1butlons TDOSE(T,p,t) for Individual Rad1onucl1des (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years ‘
0 ) _ Water Dependent Pathways ‘ .
-0 : Water Fish - Radon Plant Meat - Mitk . ALl Pathways*
Radio- AAAKABAAAKARAARA RARRAAARRARARABA AARRAARAARAARAAR AAAAAAARRAARAAAR ARRARAREAARAARAR - RAARARARERARARRA ARARRAAAAARAARRA
-Nuclide mremfyr fract. mrem/yr fract. mrem/yr fract. mwrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
BEERBBA ARRABRARAA AAARAA AARRARABR ARARBA AAKARARAA ARAAAR AARRARAAA AAARAR ARARARARAA AAAARA ARABARARA ARBAAA AAAARAAAA AARAAA
"~ Al-26 °0.000E+00 0.6000 §.000E+00 0.0000 0.000E+00 0.0000 O.000E+0C 0.0000 0.00DE+00 0.0000 ° O.000E+00 0.0000 1.241E+02 0.9754
€1-36 ° 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.CODE+00 0.0000 9.000E+00 0.0000 2.884E+00 0.0227
Cm-248 0.000E+00 0.000C 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 ©§.000E+0Q.0.0000 1.305E-01 0.0010
€s-135 0.000E+0C 0.0000 0.C00E+00 0.0060 0.000E+00.0.0000 0.000E+00 $.0000 -0.000E+00 0.0000 - 0.000E+00 0.0000 1.086E-01 0.0009
- 'Gd-152 0.000E+0D 0.0000 0.000E+00 0.0000 0©.00CE+0C 0.0000 - 0.000E+00 0.0000 G.COOE+0Q 0.0000  0.000E+00 0.0000 ° 1.212E-04 0.0000
1-129 - 0.000E+00 0.0000 0.000F+00 0.0000 0.0COE+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0008 -9.324E-03 0.0001
Pfiffff efiffifif (1688  fififdffi [iff81 TEDID9999 DO9990 QOR00900f IID001 qeeifnidif ffD8df IT1D90D8%9 I¥D807 J@fffdiff ITQ1id
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0COE+C0 0.0000 6.000E+00 0.0000. 0.000E+00 0.000C 1.272E+02 1.,0000
0*Sum of all water independent and dependent pathways.
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TRESRAD, Version &6.21 T« Limit _
Summary : 100-B/C Septic System Overburden Stockpiles Nonradionuclides .
: 100-BC_Septic_System OB.RAD ‘ :

File

. OParent
)
AAARAARA
Al-26

oclL-36

0Cm-248
Cm-248
Cm-248
Cm-248
Cm-248
Cm-248
Cm-2438
Cm-248

GCs-135

0Gd-152

Product
(P
ARRRRAR

AlL-26
CL-36
Cm-248
Pu-244
Pu-240
u-236

Th-232

Ra-228
Th-228
&DSR(])
Cs-135
Gd-152

Branch
fraction* t= 0.00
RARRARAER BRAA
1.000E+00 T1.11
1..000E+00 1.12
1.000E+00 1.63
9.174E-01 0.00
¢. 163E-01 0.00
9. 163E-01 0.00
9.163E-01 0. ol
9.163E-07 0.00
9.163E-01 0.00
1.63
1.000E+00 3.63
1.000E+00 4 58
1.000E+00 6.21

ITITIII

*Branch

_ The DSR
0

ONuclide
RSEI
ARAAAAA
Al-26
ClL-36
Cm-248
Cs-135
Gd-152
1-129

I1IIII1

TITIITI

Fraction is the cumulative factor for the j't principal radionuclide daughter:
inctudes contributions from associated Chalf-life & 0.5 yr) daughters.

IFHITITLI ITIE

t= 0.000E+00  1,000E+00
ARARBRARA  ARARAAARA
1.347E+00 . 1.348E+00
1.339E+00  1.339E+00
9.195E+00 = 9.195E+00
41326402 4.132E+02
*2 17BE+01  *2.178E+01
2.412E401  2.412E+01

TITITIREDI  CITIIIINII
*At specific activity Limit

= 0.5 year

ATTACHEMENT 1

01/26/2004 14:48. Page 21

Dose/Source Ratios Summed Over ALl Pathways
Parent and Progeny Principal Radionuclide Contributions indicated

OE+00 1.000E+00
KAKEA RARARARAA
3E+01 1.113E+01
BE+01 1.120E+01
16400 1.631E+00
OE+00 4.096E-08
0E+00 1.743E-13
OE+00 2.500E-22
OE+00 2.064E-32

DE+00 7.924E-33

0E+00 4.719€-34
1E400 1.631E+00
OE-02 3.630E-02
9E-02 4.588E-02
8E-01 6.218E-01

fifif tffpidiiis

3.00DE+00
ARARRAREA
1.112E401
1.119e+01
1.631E+00
1.228E-07
1.568E-12
6.945E-21
1.583E-30
1.963E-30
2.927E-31
1.631E+00"
3.62%9E-02
4.586E-02
6.216E-01

DSR(j,t) (mrem/yr)/{pCi/9)

1.000E+01 1.400£+01 3.000E+01%
BERAARRAS AARARAARA RAAARARER
1. T09E+0T. 1.108E+01 1.101E+01
1.116E+0% 1.115E+01 1.108E+01
1.631E+400 1.631E+00 T.630E+00
4.091E-07 5.725E-07 1.224£-06
1.741E-11 3.410E-11 1.563E-10
2.589E-19 7.095E-19 6.925E-18
1.902E-28 7.258E-28 1.503E-26
7.224E-28 3.627E-2F 1.276E-25
2.629E-28 1.610E-27 7.936E-26
1.631E+00 1.631E+00 1.630E+00
3.627E-02 3.626E-02 3.620E-02
4.579E-02 4.575E-02 4.558E-02
6.211E-01 6.208E-01 6.193E-01

single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr

3.000E+00

1.000E+31

CBERBAARAA  AARARRAAR

1.349E+00
1.340E+00

1.352E+00
1.344E+00

9.1968+00  9.198E+00
4 133E+02 - 4.136E+02

*2.17BE+01 *
2.413E+01

ITITIEII]

2. 178E+01
2.415E+01

1.000E+02
BARRARAAR
1.074E+01
1.080E+01
1.625E+00
4.046E-06
1.722E-09
2.460E-16
1.737E-24
2.483E-23
1.998E-23
1:.625E+00
3.595E-02
4. 48BE-02
6.141E-01

1.400E+01  3.000E+01. .1.000E+02 3,
RANABKARE  ARAAARAAR  RAARAARAA AR
1.354E+00  1.362E+00  1.397E+00 1.
"1.346E+00  1.354E+00  1.388E+00 1.

LPU199E+00 9.205E+00 9.229E+00 9.

4.137E+02 4. 144E+02 4.172E+02 4.
*2.178E+01 *2.17BE+01 *2.178E+0% *2.
2.416E+071  2.421E+01  2.443E+01 - 2.

TITIRELII ITITITIIE  IRREIIIINI 11

Attachment

.3.000E+02
ARRRRAKAR
9.988E+00
1.005E+01
1.613E+00
1. 184E-05
. 1.513E-08
5.904E-15
1.177E-22
Z.051E-21
1.781E-21
“1.613E+00
3.525E-02
4.293E-02

D00E+02

ARRARKR

502E+00
493E+00

29BE+00

255E+02.
178E+01 *
505E+01

1.000E+03
AARRARAAR
7.755E+00°
7.795E400
1.572E+00 -
3.623E-05
1.547E-07
1.506E-13
8.179E-21
1.535€-19
T.368E-19
1.572E+00
3.292E-02
3.674E-02

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

1.000E+03
AEARABRARA
1.934E+00

1.924E+00

9.543E+00
%.557E+02
2. 178e+01
2.735E+01

_ , 1 - Sheet No. 21 of 24
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ATTACHMENT 1

01/26/2006 14148 Page 22

Summaty : 100-B/C Septic System Overburden Stockpiles Nonradionuclides

File =

100-BC_Septic_System OB.RAD

“Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/¢(pCi/g}

and Single Radionuclide Soil Guidelines G6(i,t) in pCi/g
] at tmin = time -of minimum single radicnuclide soit guideline
‘and at tmax = time of maximum total dose = 0.000E+00 years o

"ONuclide 'Initial tmin DSR(1,tmin) G(i,tmin)
i)y (pCi/g) (years) £{pCi/g)

. RAAARAA ABBBRARAAA RAAABABARBAARAAA JAARARBAAKR AARAAAAKA
Al-26  1.600E+01 0.000E+00 1.113E+01  1.347E+00
Cl-3& 3.700E-01 - 0,000E+0D 1.120E+01 1.339E+00
Cm-248 8.300E-02 0.000E+00 1.631E+00 9.195E+00

" Cs-135 . .3.300E+00 0.000E+00 3.630E-02 4.132E+02

- 6d-152 ' 3.300E-03 0.000E+00. 4.589E-02 *2.178E+01
1-129 ~ 1.700E-02 . 0.000E+0D0 - 6.218E-01 2.412E+01
figfigdi fiTiffifd DEffRUISDOTIOGD QEIIRENTY IREfIffil

limit ‘

*At specific .activity

. KRARARAAR

ITIFIINII

DSR{T,tmax) G(i,tmax} .

(pEi/a)
AAAARARAA
1.347E+0D
1.339E+00
9, 195E+00

1.113e+01
1.120E+01
1.631E+00
3.630E-02
4.589E-02 *2.178E+01
“6.218E+01 2.412E+01

THIIIII

4. 132E+02
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ATTACHMENT 1

1RESRAD, Version 6.21 T« Limit = 0.5 year . 01/26/2004 14:48 Page 23
Summary : 100-B/C Septic System Overburden Stockpiles Nonradionuclides
File : 100-BC_Septic_System OB.RAD S
Individual Nuclide Dose Summed Over All Pathways
: Parent. Nuclide and Branch Fraction Indicated
ONuclide Parent  BRF(1) : . DOSE(],t), mrem/yr ’ L
() (i) t= 0.000E+00 1.000E+00 3.000E+00 -1.000E+01 1.400E+01 3.000E+01 §.000E+02 5.000E+02 1.C00E+03
ARARARR BARREAA BABAAARARA ARARARRAA ARAARRRAA ARRRAARRA RRARRAARA AAARRAAAR RARAARAAR AARABRANA ARAABABAR AARARAAKA
Al-26 Al-26  1.0008+00 ~ 1,7B81E+02 1.781E+02 1.779E+02 1.775E402 1.772E+02 1.762E+02 1.718E+02 1.598E+02 1.241E+02
.0CL-36 cl-36  1.000E+00 4.145E+00 4 . 144E+00 4.141E+00 4.130E+00 4.1724E+00 &.100E+00 3.998E+00 3.718E+00 2.8B4E+00
0Cm-248 Cm-248 9.174E-01 1.354E-01 1.354E-01 1.354E-01 1.354E-01 1.353E-01 1.353E-01 1.349E-01 1.339E-07 1.305E<01"
OPuU-244. Cm-248 9.174E-01 0.000E+00 3.400E-09 1.020E-08 3.396E-08 4.752E-08 1.016E-07 3.358E-07 $.828E-07 3.007E-06
OPu-240 Cm-248 9.174E-01 0.000E+00 1.447E-14.1.301E-13 1.445E-12 2.830E-12 1.297E-11 1.429E-10 1.256E-09 1.284E-08
0U-236 Cm-248 9.174E-01 0.000E+00 2.075E-23 5.764E-22 2.149E-20 5.88YE-20 5.748E-19 2.042E-17 4.900E-16 1.250E-14
0Th-232 {m-248 9.174E-01 0.000E+00 0.000E+00 0.000E+00 1.575E-29 6.013E-29 1.247E-27 1.442E-25 9.769E-24 6.7T88E-22
ORa-228 Cm-248 9.174E-01 ° 0.000E+00 0.000E+00 8.685E-32 5.995E-29 3.010E-28 1.05%9E-26 2.061E-24 1.702E-22 1.274E-20
0Th-228 -Cm-248 9.174E-01 0.000E+00 0.000E+00 0.000E+00 2.177E-29 1.335E-28 6.587E-27 1.659E-24 1.478E-22 1.135E-20
0Cs-135 Cs-135 1.000E+00 1.198e-01 1.198E-01 1.198E-01 1.197E-01 1.196E-01 1.195E-01 1.186E-0%1 1.%43E-01 1.086E-01
0Gd-152 ~Gd-152 1.000E+00 1.514E-04 1.514E-04 1.513E-04 1.511E-04 1.510E-04 1.504E-04 1.4B1E-04 1.417E-04 1.212E-04
01-129 1-129 1.000E+Q0 1.057E-02 1.057E-02 1.057E-02 1.056£-02 1.055E-02 1.053E-02 1.044E-02 1.018E-02 9.324E-03
CRRERREE DRRRSHY GPETEERED. BRMEROERD IRERTO0E TIITTIODY PIITEIDET DRDERE0E PREESE8f ffOfR4R4D PRETIRERCdEfQQiLLM
BRF{i) is the branch fraction of the parent nuclide. R ‘

e =N = = V]
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ATTACHMENT 1

1RESRAD, Version 6.21 T« Limit = 0.5 year 01/26/2004 14:48 Page 24
Summary : 100-B/C Septic System Overburden Stockpiles Nonrad1onucl1des
File .+ 100-BC _Septic System OB.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

. ONuclide Parent BRF(i) $¢j,t), pCisg

LD Ay ) t="0.000E+00 1.000E+00 3.000E+00 17.000E+01 1. 4UDE+01 3. 000E+01 1.000E+02 3.000E+02 1.000E+03
BERARRA BARAARA ARAARARAA RARAAAARA ARKARAARA ARARAAAAR ARREAARRAA ARARRRAAR RARAARRAR RAARARARR EARRRRRAA ARKAARARA
Al-26  Al-26 1.000E+00 1.600E+01 1.599€+01 1.598E+01 1.594E+01 1.592E+01 1.583E+07 1.543E+07 1.436E+87 1.115E+01
0Cl-36 Cl-36 1.000E+00.  3.700E-01 3.699E-01 3.496E-01 3.6B7E-01 3.681E-01 3.660E-01 3.568E-01 3.318E-01 2.574E-01
OCm-248 Cm-248 9.174E-01 .8.300E-02 8.300E-02 8.299E-02 B.297E-02 8.296E-02 8.291E-02 8.269E-02 8.208E-02 7.997E-02
OPu-244 Cm-248 9.174E-01 0.000E+00 &.389E-10 1.916E-09 6.382E-09 8.930E-09 1.910E-08 6.311E-08 1.B47E-07 5.651E-07
OPu-240C° Cm-248 9.174E-01 0.000E+00 3.383E-T4 3.044E-13 3.379E-12 6.620E-12 3.034E-11 3.343E-10 2.938E-09 3.003E-08
0U-236 . Cm-248 9.174E-01 §.000E+00 5.337E-22 §.998E-21 3.318E-19 9.082E-1% 8.849E-18 3.140E-16 7.533E-15 1:921E-13
.0Th-232 " Cm-248 9.174E-01 0.000E+00 4.114E-33 3.326E-31 4.080E-29 1.567E-28 3.245E-27 3.759E-25 2.549E-23 1.772E~21
ORz-22B  Cm-248 9.174E-01.. O.000E+00 9.723E-35 2.26BE-32 B.160E-30 4.086E-29 1.431E-27 2.781E-25 2.295E-23 1.717E-21
0Th-228 - Cmi-248 9.174E-01 0.000E+00 5.597E-36 3.576E-33 3.254E-30 1.995E-29 9.858E-28 2.485E-25 2.215E-23 1.702E-21
0Cs-135 ©£s-135. 1.000E+00 . . 3.300E+00 3.300E+00 3.299E+00 3.297E+00 3.295E+00 3.290E+00 3.268E+00 3.204E+00 2.992E+00
0Gd-152 Gd-152 = 1.000E+00 3.300E-02 3.299E-03 3.298E-03 3.293E-03 3.290E-03 3.278E-03 3.227E-03 3.087E-03 2.642E-03

0I-129 1-129  1.000E+00 1.700E-02 1.700E-02 1.699E-02 1.698E-02 1.697E-02 1.6P4E-02 1.679E-02 1.6376-02 1.
PIiffff 789080 ERDiF1041 PETTIfE64 EETf90690 DITEEEDFF TRRafffif 191993081 §11T8004F §90978181 DTITL8ft JTTitiing
BRF(1) is the branch fraction of the parent nuclide.

- ORESCALC.EXE execution time = 2.28 seconds
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ATTACHMENT 2

1RESRAD, Version 6.21 Te Limit = 0.5 year © D1/26/2004 -14:48 Page 1
Concent : 100-B/C Septic System Overburden Stockpiles Nonradionuclides
“File . : 100-BC_Septic_System DB.RAD ' -

Table of Contents
ARAARARARRRARAARA
Part IV: Cencentration of Radionuclides

Concentration of radionuclides in different media

Time= 0.000E+00 ,.v.vcicneerevaransnmennsarsnnssnasns 2
Time= 1,000E+00 ...... M eramseressamerearennn- R 3.
Time= 3.000E+00 .ccrvvenarucnarancanaas reemseaemeann 4
Time= 1.000E+01 ...cuna.n heeetiassmssesssaseasseane 5
Time= 1.400E+01 ..... bremmasasasaseaessteavenenetnrn 6
Time= 3.000E+01 ..... Mesemmssmemmmssmrsararaiareenuve 7
‘Time= 1.000E+02 ... .iirercariimemnnmcninanannan wvianen 8
Time= 3.000E+02 ..c.unviinncnrcsmsnminannnna . g

- 10

Time= 1.000E+03 .....c..uunnn eesrrasessrmmmamnann .
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ATTACHMENT 2

1RESRAD, Version 6.21 T« Limit = 0,5 year 01/26/2004 14:48 Page 2

Concent :- 100-B/C Septic System Overburden Stockp1£es Nenradionuclides
File : 100-BC_Septic_System OB.RAD

Concentratibn‘cf'radionuclides in environmentzl media
at t =.0.000E+00 vyears

Contaminat- Surface . . Air Par- Well Surface

ted Zone = Soil* ticulate ~  Water Water
Radio:  ARAARARRAA RAARARAARR ARARRARRAR ARARRARAAA ARARAAAAAR
"‘Nuclide - pCi/g . pCi/g pCi />3 pcisL pti/sL

BRARARR AAAAARBARA ARAARRAARA BARRARARER BAARARAAAAA ARARAAARAR
Al-26  ©1.600E+01 1.600E+01 2.011E-04 0.000£+00 0.000E+00
cL-36 3.700E-01 3.7U0E-01 4.652E-06 0.000E+00 ©.000E+00
Cm-248- 8.300E-02 8.300E-02 1.043E-06 (.Q00E+00 0.000E+OC
-£s-135  3.300E+00 3.300E+00 4.149E-05 0.000E+00 0.GO0E+Q0-
Gd-152 ~ 3.300E-03 3.300E-03 4.14YE-08 0.000E+00 0.000E+00
i-129 1.700E-02 1.700E-02 2.137E-07 O0.00OE+00 0.000E+00
Pu-240 0.000E+00 0.0COE+00 (0.000E+00 0.00CE+00 0.000E+00
_Pu-244 0.000E+00 0.000E+00 0.000E+00 0.0C0E+00 0.000E+00
Ra-228 - 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Th-228 .  0.000E+00 0.000E+00 0.000E+00 ©.000E+00 0.000E+00
Th-232  0.000E+00 0.0COE+0D O.000E+00 0.000£+00 0.000E+00
©U-236 0.000E+00 ©0.000E+G0 0.000E+0C 0.000E+00 0.000E+00
Pfifiii PISIfE€f90 PfEEROOERD PRIEEOEOES POIDIOENEY PDEfEVEIEL
“*The Surface Soil is the top iayer of soil within the user spec1fled mixing zonefdepth.

- Concentrations in the media occurring in pathways that are suppressed are caleulated using the current input parameters,
- i.e. using parameters appearing in the input screen when the pathways are active.

. Concentration of radionuclides in foodstdff media
“at t = 0.000E+00 years*

‘Drinking  Nonleafy = Leafy. Fodder Fodder Meat Milk Figh - Crustacea
Water Vegetable - Vegetable  Meat Milk o
Radio- . ARARARBAAR RAARARARAAR AARAARAABA AAARAAREAR AAARAAAAAR ARARARARARAR AAAARAARAA AARAARARAA ARAARARAAA
Nuclide =~ pCi/L pCi‘kg pCi/kg pCiskg pCi/ko pCiska pCi/L . pCiskg pCi/kg

RRRRRRE AARRRAAARR REARABAREA ARAREERAAR ARRARRAARA ARAARRRARA KARARAAAAA ARABARAARE ARARARAAAA AAARARAARA
Al-26 0.000E+00 6.401E+01 6.405E+01  6.406E+01 6.406E+01 6.178E+0G 2.305E+00 0.000E+00 0.000E+00.
Cl-36 . 0.000E400 7.400B+03 7.400E+03 7.400E+03 7.40CE+03 3.020E+04 8.144E+03 0.000E+00 0.000E+0Q0
Cm-248 0.000E+00 8.306E-02 8.327E-02 8.330E-02° 8&.330E-02 9.433E-04 9.216E-05 0.000E+00 0O.000E+00
Cs-135 0.000E+00 1.320E+02 1.320E+02 1.320E+02 1.320E+02 3.188E+02 7.129e+01 O0.000E+00 0.000E+00
Gd-152 0.000E+00 8.252E-03 B.261E-03 B8.262E-03 B8.262E-03 4.424E-03 4.209E-05 0.000E+00 0.000E+00
.1-129 - 0.DOOE+0C 3.401E-01 3.406E-01 3.406E-01 3.406E-01 2.2%6E-01 2.723E-01 0.000E+00 0©.000E+00
Pu-240. . 0.00DE+00 0.000E+00 - 0.00CE+00 0.000E+00  0.000E+00 O0.000E+00 0.000E+00. 0.0DDE+00 - 0.00QE+00
. Pu-244 0.000E+Q0 0.000£+00 O.000E+00 O.000E+0C - 0.00QE+00 O.000E+00 O0.000E+00 0Q.0COE+00 O0.0GOE+00
Rs-228 0.000E+00 O0.0O0E+00 0.000E+00 0.000E+00 O.000E+00 0,000E+00¢ 0.GOOE+00 O.000E+00 ' 0.000E+00
. Th-228  0.000E+00 - 0.0OQE+0C 0.000E+00 U.0UOE+00 O.000E+QC 0Q.000E+00 ©O.0COE+00  D:0Q0E+00 0.000E+00
Th-232 . 0.000E+00 0_OUOE+00 0.0D0E+00 O0.000E+00 O©.000E+00 ©,000£+00 - 0.000E+00 © 0.C00E+00 O.000E+00
U-236 0.000E+00 O0.000E+00 0.000E+00 O.000E+00 O0.000E+00 0.C00E+00 0.000E+00 0.000E+00 0.000E+00
Piffffi ffEfi18%8f POTSOT8£3% DOEIDG0I0 SOIDITE060 ID90T88890 DEEOTEE000 PEEQTEE00 PTiiiiiel fffifiiiil
*Concentrations are at consumption time and include radicactive decay and ngrowth during storage time.
For livestock foddeﬁ, consumption time is t minus meat or milk storage time.

Concentrations ih the media occurring in pathways that are suppressed are calculated using the current input parameters
f.e. using parameters appearing in the input screen when the pathways are active.
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ATTACHMENT 2

IRESRAD, Version 6.21 Te Limit = 0.5 year ~ 01/26/2004 14:48 Page 3

Concent : 100-B/C Septic System Overburden Stockpiles Nonradionuclides
File ~ : 100-BC_Septic_System OB.RAD

Concentration of radionuclides in environmentzl media
at t = 1.000E+00 years

Contaminat- Surface Air Par- Well surface

ted Zone Soil* ticulate Water " Water
Radio-  ABABAAAARER AAAAARARBA ARARRRARRR AARARARAAR ARARARAKARR
Nuclide _pti/y- pCi/g pCi/m**3 pCi/L pCisL

AAARAAA ARAARRAAAA ARBARRAKAE ARRARARAAR RARARARRRA AARARARRAA
Al-26 1.599E+01 1.599E+01 2.011E-04 0.000E+00 O0.0COE+00
cl-36 3.699E-01 3.699E-01. 4.650E-06 0.000E+00 0.000E+00
‘Cm-248 - 8.300E-02 8.300E-02 1.043E-06 0.COOE+00 0.000E+00
Cs-135 3.300E+00 3.300E+00 4.148E-05 C.000E+00 '0.000E+Q0
Gd-152 3.299e-03 3.299E-03 4.148E-08 0.000E+00  0.000E+00
i-129 - 1.700E-02 1.700E-02 2.137E-07 0.000E+00 0.0GDE+00
Pu-240 3.383E-14 3.3B3E-14 4.253E-19 0.000E+00 0.C00E+00
Pu-244 6.389E-10 6.389E-10 B8.032E-15 0.000e+00 0.000E+00
Ra-228 9.723E-35 9Q.723E-35 1.222E-39 0.000E+00 0.000E+00 .-
Th-228 5.597E-36 5.597E-36 7.036E-41 0.000E+00 G.000E+00
Th-232 4.114E-33 4.114E-33 5.172E-38 O0.000£+00 0.000E+00
u-236 3.337E-22 3.337£-22 4.195E-27 0.000£+00 0.000E+00

*The Surface Soil is the top Layer of soil. within. the user specified mixing'zone/depth.

Concentrat!ons in the med1a occurrlng in pathways that are suppressed are calculated using the current 1nput parameters
j.e. using parameters appearing in the input screen when the pathways are active,

Concentration of radionuclides in foodstuff med1a
at t = 1.000E+00 years*

brinking Nonleafy Leafy Fodder Fodder Meat Mitk . Fish Crustacea
) Water . Vegetabie Vegetable Meat™ Milk ‘ ) .
Radio- - AARBREAAAAA RBARAAAARA RERRAARAAAR AABAABARAA AARAAAARAA BARARRARAR ARAAARRRAR ARAAAARAAAA REAREARBRE
Nuclide pCi/L pLifkg- pLiskg pCiskg _pCiskg - " pCi‘kg pCisL " pCiskg pCi/kg

ARAARAR AARAARAARE RRARRRAREA ARARAAARAA ARRARAARAR AAABBAARRA RAAABRARAAR AARRARAAAA ABARARARAA ARARBAAAAA
AL-26 0.000E+D0 . 6.399E+01 6.403E+01 6.404E+01 6.404E+07 6.176E+00 2.304E+00 0.00DE+D0. 0.000E+00
cl-36 0.000E+00 7.397E+03 T7.397E+03 7.398E+03 7.398E+03 3.019£+04 B8.141E+03 0.000E+00 0.0COE+00
Cm-248 0.000E+00 8.305E-02 8.327E-02 8.330E-02 8.330E-02 9.433E-04 9.216E-05 0.000E+00 0.000E400 -
Cs-135 0.000E+00  1.320E+02 1.320E+02 1.320E+02 - 1.320E+02 3.188E+02 7.128E+071 O.C00E+00 0.000E+00 -
G6d-152 0.000E+00 *8.250E-03 B8.259E-03 8.260E-03 8.260E-03 4.423E-03 4.208E-05 0.000E+00 * 0.000E+00.
1-129 0.000E+00 . 3.401E-0T 3.405E-01 3.406E-01 3.406E-01 2.216E-01 2.723E-01 0.000E+00 0.0QOE+00
Pu-240 0.000E+00 3.387E-14 3.394E-14 3.039E-14 - 3.382E-14 1.919E-15 1.879E-17 0.000E+00 0Q.000E+00 ~
Pu-244 0.000E+00. 6.415E-10 © 6.412E-10 6.132E-10 6.466E-10 3,480E-11 3.563E-13 0.00CE+00 0.000E+00
Ra-228 0.000E+00 3.215E-33 3.840E-33 1.496E-33 2.022E-33 1.394E-34 1.592E-34 .0.000E+00 0.000E+00
Th-228 0.000E+00 .4.871E-35 9.334E-36 6.620E-35 8.979E-35 3 _365E-36 1.963E-37 0.000E+00 0.000E+00
Th-232 0.000E+00 * 4.966E-33 4.197E-33 4.990E-33 6.116E-33 3.666E-34 " 2.824E-35 0.000E+00 0.000E+00
u-236 0.000E+Q0 7.797E-22 B.314E-22 5.612E-22 - 6.665E-22 6.383E-23 1.213E-22 0.000E+00° 0.000E+00

ITffT8f TERCEf99§1 DEDTITERERY DQGCITITTT BDRIIDDD09 TITIIDIDCE DDEDIEDIIT TIEQERLi41 QEfITIfif fQiffifiii
*Concentrations are at consumption time and include radioactive ‘decay and ingrowth during storage time.. ’
For livestock fodder, consumption time is t minus meat or mitk storage time.

Concentrations 1n the media occurring in pathways that are suppressed are calculated us1ng the - current input parameters,
i.e. using parameters, appearing in the input screen when the pathways are active,
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ATTACHMENT 2

IRESRAD, Version 6.21 T« Limit = 0.5 year 01/26/2004 14:48 Page &

Concent : 100-B/C Septic System Overburden Stockp1les Nonradionuc11des
F1le : 100-BC_Septic System 0B .RAD

Concentrat1on of rad1onucl1des in environmental media
gt t = 3.000E+00 years

Contaminat- . Surface ,Air Par- Well - surface
ted Zone Soil* ticulate Water Water
Radio- ARBBAAARAR AARAAAAARA ARAARAARAR RAAAAARRAR RARRRRRAAR
‘Nuclide ‘pLifg pCi/g PC1/m**3 pCi/L pCi/L

ABRBAAA AABARRARAA AARABARARE AARRRARRAR AARAARAAAA AAREARARAA
AL-26 1.598E+01 1.598E+071 2.009E-04 OC.C00E+00 0,000E+00
cl-36 . 3.696E-01 3.696E-01 4.646E-06 0,000E+00 0.000E+00
Cm-248 - B.299E-02° 8.299E-02 1.043E-06 0.000E+00 0.000E+00
- Cs-135 3.299E+00 3.299E+00 4.147E-05 O.000E+00 0.000E+00
Gd-152 3.298E-03- 3.298E-03 -4.146E-08 0.000E+00 0.000E+00
1-129 - 1.699E-02 1.699E-02 2.136E-07 0.000E+0C ©0.000E+00
Pu-240 . - 3.044E-13 3.044E-13 3.827E-18 0.000E+00 - 0.000E+00
Pu-244 1.916E-09 1.916E-09 2.409E-14 0.0008+00 0.00CE+00
Ra-228 - 2.268E-32 2.268E-32 2.852E-37 0.000E+00 0.000E+00
Th-228 3.576E-33 3.576E-33 4.496E-38 (0.000E+00 0.000E+00
Th-232  3.326E-31 3.326E-31 4.182E-36 0.000E+00 0.000E+00
u-236 8.998E-21 8.998E-271 1.131E-25 0.000E+00 0.000E+00

*The Surface Soil is the top layer of sotl within the user spec1fied mixing-zone/depth.

Concentratlons in the media occurring in pathways that are suppressed are calculated using the current 1nput parameters
j.e. using parameters appearing in the jnput screen when the pathways are act1ve.
Concentration of radionuclides in foodstuff media

at t = 3.000E+00 years*

Drihking Nonleafy Leafy . Fodder Fodder Meat Milk Fish Crustacea

. Water Vegetable "Yegetab}g Meat Milk ]
Radio- . AARAARAABA ABRAAARARAR ABARARARAR ARARRARARA AARRARRAAA AREAAAAARA RARAAARARA RARKRRARAA REARARARAA
Nuclide - pCi/L pCiskg pCi/kg. pCi/ka pCiska- pCiskg pCisL pCiskg pCiska

RRAARAA RARAAARAAR ARARARAAAR AARARAAAARA ARARARAAAR ARAARAAARA ARARAARARA ARRARBARAR RARAARARAR ARARAAAARA
AL-26 - 0.000E+00 6.394E+01 6.39BE+01T 6.399E+071 6.399E+01 6.171E+00 2.302E+00 0.000E+00 0,000E+00
Cl-36 . 0.000E+00 7.392E+03 7.392E+03 7.392E+03 7.392E+03 3.017E+04 B.135E+03 0.000E+0C 0.009E+00
Cm-248 0.000E+00 8.305E-02 B.326E-02 8.329E-02 8.329E-02 9.432E-04 9.2715E-05 ' 0.000E+00 - 0.000E+00
Cs-135 0.000E+00  1.320E+02 1.320E+02 1.320E+02 1.320E+02 3.187E+02 7.126E+01 0.000E+00 O©.000E+00
Gd-152 0.000E+00 8.247E-03 8.255E-03 8.257E-03 8.257E-03 4.421E-03 © 4.206E-05 0.000E+00 . 0.000E+00
1-129 0.000E+00 3.400E-01 3.404E-01 3.405E-07 3.405E-01 2.216E-01 2.722E-01 0.000E+00 0.000E+00
Pu-240 ' --0.000E+00 3.046E-13 3.054E-13 2,945E-13 3.0500E-13 1.729E-14 - 1.690E-16 -0.000E+00 0.000E+00
- Pu-244 0.000E+00 1.920E-0%9 1.923E-09 1.895E-09  1.929E-09 1.074E-10 1.065E-12 0.000E+00 0.000E+00
Ra-228 0.000E+00  8_494E-31 9.032E-31 6.657E-31 7.28B4E-31 5.539E-32 5.134E-32 0.000E+00° 0.000E+00
‘Th-228 0.000E+00 1.501E-32 4.461E-33 3.157E-32 3.459E-32 1.458E-33 6.929E-35 0.000E+00 "~ 0.00CE+00
Th-232 0.000E+00 3.575E-37 3.355E-31 3.785E-31 4.048E-31 2.321E-32 1.397E-33 0.000E+00 0.000E+00
U-236 0.000E+00 2.199E-20 2.249E-20 1.978E-20 2.08BE-20 -1,932E-21 3.381E-21 0.000E+00 0.CO0E+0D
*Concentrations are at consumption time and 1nclude radiocactive decay and 1ngrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time. '

Concentrations in the media occurrrng in pathways that are suppressed-are calculated ustng the current 1nput parameters,
- us1ng parameters appearing in the 1nput screen when the pathways are active.
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Concent : 100-B/C Septic System Overburden Stockpiles Nonrad1onuc11des
File : 100-BC Septlc System _OB.RAD -

Concentration of radionuckides in environmental media
at t = 1.000E+01 years

Contaminat- Surface Air Par- Well Surface

ted Zone Soil* . ticulate Water Water
Radie-  AAABAARARA REARAARAAA AARRARAARA AAARAAAAARR RABAAARARA
Nuclide pCi/g ptifg:  pLi/m**3 pi/L  pLi/L

_ ARARARA AABAAAAARA ARAARARRRA ARRAERARAA AABRARRAAAR AARAARAAAA
Al-26 1.594E401  1.594E+0%1 2.004E-04 0.000E+00 .0.000E+00
CL-36 3.687E-01 3.687E-01 4.635E-06 0.000E+00 0.000E+00
Cm-248 B.297E-02 8.297E-02 1.043E-06 0.000E+00 . 0.000E+00
Cs-135 3.297E+00 3.297E+00 4.145E-05 0.000E+00 0.000E+00
6d-152 . 3.293E-03 3.293E-03 4.13%E-08 0.000E+00 '0.000E+00
1-129 1.698£-02 1.698E-02 2.135E-07 0.0COE+00 0.000E+00
Pu-240 3.379E-12° 3.379E-12 4.248E-17 0.0O0DE+00 0.000E+00
Pu- 244 6.3B2E-09 6.382E-09  8.023E-14 0.000E+00- 0.000E+00
Ra-228 8.160E-30 B8.160E-30 1.026E-34 ©.0D00E+00 0.000E+00
Th-228 3.254E-30 3.254E-30 4.090E-35 0.000E+00 0.000E+00
Th-232 4.080E-29 4.0BOE-29 5.129E-34 0.CC0E+00 0.000E+00
u-236 3.318E-19 3.318E-19 4.171E-24 0.000E+00 0.000E+00
fffiiif pfffffiedd f1I11RRI6Y REERLfEO1 QTRITERIEE TREIREEIE
*The Surface Soil is the top layer of sotl ‘within the user spec1f1ed mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current 1nput parameters
f.e. using parameters sppearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media_-
" at t = 1.000E+01 vyears*

Drinking Nonleafy Leafy Fodder - Fodder Meat Milk Fish Crustacea o
Water Vegetable * Vegetable - Meat Milk . - T
Radio- AAREARAAAE AAAAAAAREA AABAAAARAR RRRERRRARA ARAAARARAA RRBAARAAAA ARARREARAR ARARAARARA AARRAAAAAAA . "
Nuclide pti/L . pCisks  pCi‘fkg pCisks pCi/kg pLi/kg pCi/L pCi/kg pCi/kg

ARAAAAA ARAAABAARA AKAAARRARA RAAAAAAARA AXARKARAAR RARARAARRR AAAAAARKAA RAAARAARAA ARRRARRARA AEAABRAARL
AL-26 0.000E+00 6.378E+01 6.382E+01 6.383E+01 6.383E+01 6.156E+00 2.296E+00 0.000E+0C- Q.0C0E+00
c1-36 0.000E+00 7.373E+03 7.373E+03 7.374E+03 7.374E+03 3.010E+04 8.115E+03 ©.000E+00 0.000E+00
Cm-248 0.000E+00 8.303E-02 B8.324E-02 8.327E-02 8.327E-02 9.429E-04 9.213E-05 0.0D00E+00 0.000E+00
Cs-135 0:000E+00  1.319E+02 1.399E+02 1.319E+02 1.319E+02 3.185E+02 7.122E+01 0.000E+00 O.00CE+00
Gd-152 0.000E+00 8.234E-03 8.243E-03 8.264E-03 B.244E-03 4.4T4E-03 4.199E-05 0.000E+00 0.000E+0Q
1-129 C.000E+00 3.397E-01  3.401E-01 3.402E-01 3.402E-01 2.214E-01 2.720E-0% 0.00DE+00 O.00OE+00
Pu-240 0.000E+00 3.382E-12 3.390E-12 3.355E-12 3.390E-12 1.920E-13 1.876E-15 0.000E+00. 0.0C00E+00
Pu-244 0.CODE+00 -6.388E-09 &.403E-09 6.377E-09 6.410E-09 3.611E-10 3.545E-12 0.000E+00 0.000E+CQ
Ra-228 0.000E+00 3.191E-28 3.259E-28 2.956E-28  3.032E-28 2.393E-29 2.074E-29. 0.000E+00  0,000E+0C - . . .
Th-228 0.000E+00 7.555E-30 3.580£-30 1.582E-29 1.623E-29 7.317E-31 3.314E-32 0.000E+00 0.000E+00: o
Th-232 0.000E+00 &4.176E-29 &.100E-29 4.294E-29 4.383E-29  2.488£-30 1.310E-31 0.000E+00 0.000E+00 -
U-236 0.000E+00 8.241E-19 -8.302E-19 7.993E-19 8.120E-19 7.42BE-20 1.263E-19 (.000E+00 "0, 000E+00
Pifiiff iifidiifil fiifffifif ffffdtfifs fEE909f§90 PREffffii ffifffifff PEftffifie fITIDD998% IRITIfifid
*Concentrations are at consumption time and include radicactive decay and ingrowth during storage time.
For Livestock fodder consumption time is t minus meat or milk storage time. :

Concentrations in the media occurring in pathways that are suppressed are calcuiated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Concent : 100-B/C Septic System QOverburden Stockpiles Nonradionuclides

File : 100-BC_Septic_System OB.RAD

Concentration df’radionuclides in environmental media
at t = 1.400E+01 years

Contaminat- Surface : Air Par-- Well surface
. ted Zone Soil* ticulate Water Water
Radio-  ARAAARARAR AARAAAARAA RARBRRAARA RRARRARAAR ARABARRARA
- Nuclide pti/g pCifg  pCi/m**3, pCi/t pCisL

BAAARBE AARARRARRA BARAAARAAA BARAAMARRR ARARAARAAR RAAAARABRAA
Al-26 -1.592E+01 1.592E+01 2.001E-04 0.C00E+00 O0.000E+30
cl-36, 3.681E-01 3.681E-01. 4.628E-06 0.000E+00 0.000E+DD
- Cm-248 - B,296E-02 8.296E-02 1.043E-06  0.000E+00 0.0Q0E+00
Cs-135 3.295E+00 3.295E+00° 4.143e-05 0.000E+Q0 0.000E+00
Gd-152 . 3.290E-03 3.290E-03 4.136E-08 0.000E+00 0.000E+0C
1-129 1.69TE-02 1.697E-02 2.133E-07 0.000E+00 0.000E+00
Pu-240: . 6.620E-12 6.620E-12 B.323E-17 0.000E+00 0.000E+00
Pu-244 8.930E-09 8.930E-09 1.123E-13 0.000E+00 0©.000E+00 -
Ra-228 - 4.086E-29 4 _0B6E-29 5.136E-34 O0.000E+00 Q.0O0CE+00-
Th-228 1.995E-29 1.995E-29 2.508E-34 0.000E+Q0 0.000E+00
Th-232 1.562E~28 1.562E-28 1.963E-33 0.000E+GC 0.000E+00
U-236 9.082E-19 9.082E-19 1. 142E-23 0.000E+00 0.000E+00

*The Surface Soil is the top layer of soil within the user specified mixihg‘zone/depth;

Concentrations in. the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the 1nput screen when the pathways are active.

Concentration of radionuclides in foodstuff media
. ‘at t = 1.400E+01 years*

brinking Nonleafy  Leafy. Fodder Fodder Meat Mitk Figh Crustacea
Water - Vegetable Vegetable Meat Milk .
Radio-  AREEAAARAA AANARRRARR ARAAAAAARA RAAAAAARAA AAARRARARA RAAAAAARAR AAARRARARA AARARRARAA RRRARARARA
Nuclide ptisL. pCi/kg pCiskg pCiska pCisky. pCiskg © pEi/L pCiskg pCisky

ARKRARR BAARARRARR AAARARARBA ARARAARAAR AAARAAAAAR ARAABAAARA AAARAAARAAR AARAARAARR AARAARAABA AAARAAARARA
Al-26 - 0.000E+00 6.369E+01 6.373E+01 - 6.374E+01 6.374E+01 * 6.147E+00 2.293E+00 0.0C0E+00 0.000E+00
ci-36 "0.000E+00 7.363E+03 7.363E+03 7.363E+03 7.363E+03 3.Q05E+04 8.103E+03  0.000E+Q0 0O.D00E+0C
Ca-248 0.000E+Q0 8.301E-02 8.323E-02 8.326E-02  B8.326E-02 9.42BE-04 9.211E-05 0.000E+00° 0.000E+00
Cs+135  0.000E+00 1.318E+02 1.318£+02 1.318E+02 1.318E+02° 3.84E+02 7.119E+01 O0.000E+00 0.000E+00
Gd-152 0.00DE+0Q " 8.227E-03 8.235E-03 B.237E-03 8.236E-03 4.410E-03 4,.196E-05 0.000E+00 0.000E+00
" 1-129 0.000E+00 3,395e-01 3.400E-01 3.400E-01 3.400E-01 2.212e-0t 2.719E-01 0.0005+00 0.00DE+00
‘Pu-240 .. 0.000E+00 6.625E-12 6.642E-12 6.593E-12 6.642E-12 3.762E-13 3.676E-15 -0.0008+00 0.000E+00
Pu-264. 0.000E+00 8.938E-09 B8.960E-09 8.9358-09 -B.96BE-09 5.059E-10 4.960E-12 O0.000E+00 0.000E+60
Ra-228 = 0.000E+D0 1.606E-27 1.632E-27 1.517E-27 1.345E-27 1.225E-28 1.053E-28 0.000E+00. 0.C00E+00
© Th-228 0.000E+00 4.161E-29 2.160E-29 B.458E-29 B.614E-29 3.935E-30 1.779E-31 0.000E+00 0.000E+00
Th-252 0.000E400 1.588E-28 1.569E-28 1.623E-28 1.64TE-28 9.342E-30 4.822E-31 0.000e+00 0.000E+00
U-236 0.000E+00 2.260E-18 2.273E-18 2.212E-18 2.237E-18 2.044E-19 "3.461E-19 0.000E+00 0.0C0E+00

*Concentrations are at consumption time and include radiocactive decay and ingrowth during storage time.
For livestock fodder consumption time is t minus meat or milk storage time.

Concentrattons inh the media occurr1ng in pathways that are suppressed are calculated using the current input parameters
‘i.e. using. parameters appearing in the 1nput screen when the pathways are active.
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Concent : 100-B/C Septic System Overburden Stockp1{es Nonradionuclides
File : 100-BC_Septic_System_OB.RAD

Concentration of rad1onucl1des in env1ronmental med1a
at t = 3.000E+01 years.

Contaminat- .Surface  Air Par- Well Surface

ted Zone Soil* ticulate Water  Water
Radio-  AAARAARABR BRARARKARA KARRRARRAA ARARRRNAAR ARRARRARAA
Nuclide - pCi/fg pCi/g - pCi/m**3 pCi/sL pCi/L

RARARAA AAAABARAAR ARAAARARAR RRBARRAAAR AREAAARRAR RARAAAAAAA
AL-26 "1.583E+01 1.583E+01 1.990E-04 "0.000E+00 0.0O0E+0C
clL-36 3.660E-01 3.660E-01. 4.601E-06 0.000E+00 0.000E+00
Cm-248 8.291E-02 B.291E-02 1.042E-06 0.000E+00 0.00QE+00
Cs-135 3.290g+00 3.290E+00 4,.136E-05 0.000E+00 0.000£+00
Gd-152 3.278E-03  3.27BE-03 4.121E-08 0.000E+00 0.000E+00
.1-129 1.694E-02 - 1.694E-02 2.129E-07 O0.000E+00 0.000E+00
Pu-240 3.034E-11 3.034E-11 3.814E-16 . 0.000e+00 0.000E+00
Pu-244 1.910E-08 = 1.910E-08 2.401E-13 0.CO0E+00 0.000E+00
. Ra-228 1.431E-27 1.431E-27 1.800E-32 0.00QE+00 O0.00QE+00
Th-228 . 9.858E-28 9.858E-28 1.239E-32 0.000E+00 0.000E+00
Th-232 3.245E-27 3.245E-27 4.079E-32 0.000e+00 0.000E+0C
u-236 8.849E-18 B.849E-18 1.112E-22 0.000E+00 0.000E+00
fiffE6f fiTTRfffff ERREIEESIT DRffREGES DORTIO9IE PRMDIVIEL
*The Surface Soil is the top layer of so1l within the user specified mixing zone/depth.

toncentrations in the media occurring in pathways that are suppressed are calculated using the eurrent input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = 3.000E+01 years* . '

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
. Water ~ Vegetable Vegetable Meat Milk _ Lo
Radio- ~ AAARRBAAAA ARAARARAAR AARAARBRAR ARAARARAAA RARRARARAAR ARAAKARAAA ARARRARARA AARAARAAAA ARAAAABRAAR - ‘
Nuclide pCisL - . pCiskg pCiskg pCiskg pLi/kg pCiskg pCi/fL PCi/ky . pCiskg )

ARRBRAAR ARAARAAAAR RAAARRAARR AAARRERRARA RAAAARARAR RAAARARRAA ARAAARAAAA AABRAAAEAR BARARAAARA AARARAARAA
AL-26 0.000E+00 ~ 6.332E+01 6.336E+0% 6.337E+01 6.337E+07 6.112E+00 2.2B0E+00 0.000E+00 - 0.000E+00
ci-36 0.000E+00 7.320E+03 - 7.320E+03 7.320E+03 7.320E+03 2.9B8E+04 B.056E+03 0.000E+(0 O0.000E+00
Cm- 248 0.000E+00 8.296E-02 B8.318E-02 8.321E-02 .B.321E-02 9.4228-04 9.206E-05 0Q.000E+00 0.000E+00
Cs-135 0.000E+00° 1.316E+02 1.316E+02 . 1.316E+02 ~ 1.316E+02 3.179E+02 . 7.108E+01 0.000E+00- " 0.000E+00
Gd-152 0.000E+00 8.197E-03 8.206E-03 8.2076-03 B8.207E-03 4.394E-03 4.181E-05 0.000E+00  0.00QE+00
1-129 0.000E+00 3.388E-01 3.393E-01 .3.393E-01 3.393E-01 2.208E-071 2.713E-01 0.00DE+00  0.000E+00: .
Pu-240 0.000E+00. 3.036E-11 3.044E-11 3.034E-11 3.0435E-11 1.724E-12 1.685e-14 0.000E+00 0.000E+00
Pu-244 0.000E+00  1.911E-08 1.916E-08 1.914E-08° 1.917E-08 1.084E-09 1.060E-11 0.000E+00 .0.000E+00
Ra-228 0.000E+00  5.66BE-26 5.722E-26 b5.495E-26. 5.539E-26 4.419E-27 3.761E-27 0.000E+00 0.000E+00
"Th-228 0.000E+00° 1.750E-27 1.044E-27 3.335E-27 3.362E-27 1.572E-28 7.114E-30 0.000E+00 0.000E+00
Th-232 0.0D0E+00 3.272E-27 3.257E-27 3.313E-27 3.336E-27 1.890E-28 9.483t-30 0.000£+00 0Q.GOOE+00
U-236 0.000E+00 2.208E-17 - 2.215E-17 2.187E-17 "2.199E-17 2.005E-18 3.380E-18 0.00CE+00 0.000E+00

fiiffif PROPITT60% fOOSDE086f SOQf99086F fEE000000 fITOE90840 fOERQ994900 PREO008900 DITTEOET0D fRED940111
*Concentrations are at consumption time and include radicactive decay and ingrowth during storage timé.
For livestock fodder, consumptlon time is t minus meat or milk storage time.
Concentrations in the media cecurring in pathways that are suppressed are calculated_usjng the cuﬁrent.input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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Concent : 100-B/C Septic System Overburden Stockpiles. Nonrad1onuc11des
File : 100-BC Sept1c System_OB.RAD

Concentration of radionuclides in environmental media -
at t = 1.000E+02 years -

Contaminat- Surface Air Par- well ~ surface

ted Zone Soil* ticulate Water Water
Radio-  ARAAAAAARAE AAABAAAARE ARRARAARAR RRRRRAAAAR BAARAABARA
Nuclide pCi/g pCi/g pCifm**3 pCi/L pCi/L

ARRRARA- ARARARAAAMA AARARAARAR ARARARARAA RARARRAAAR RARAARAAAA
Al-26 - 1.543E+01 1.543E+01 1.940E-04 0.000E+00 0.0GOE+00
ClL-36  3.568E-01  3.568BE-01 4.486E-06 0.000E+00 O.CO0E+0D
Cin-248 8.269E-02 8.269E-02° 1.040E-06 0.000E+00. O.000E+00
Cs-135 3.26BE+00 3.268E+00 4.10BE-05 . 0.000E+0C 0.000E+00
Gd-152 . 3.227E-03 3.227E-03 4.057E-08 O0.000E+00 0.000E+00
1-129 1.679E-02 1.679E-02 2.111E-07 O0.000E+00 O.000E+00
Pu-240 3.343E-10 3.343E-10 4.203E-15 0.000E+00 @.0GOE+00
Pu-244 ¢.311E-08  6.311E-08 7.934E-13 0.000E+00 0.000E+00
Ra-228 2.781E-25 2.781E-25 3.496E-30 0.000E+00 -0.C000E+00
Th-228 2.485E-25 2.4B5E-25 3.124E-30 0.000E+00 . 0.000E+00
Th-232 3.759E-25 3.759E-25 4.725E-3C 0.000E+00 0.000E+00
U-236 3.140E-16 -3.140E-16 - 3.94BE-21 0.000E+00 0.000E+00
fifffff iffffiifdif fTERE9TREG GISOTIEIOID TEGIfIIION fiffETIi.
*The Surface Soil is the top layer of 5011 within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current 1nput parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

‘Concentration of radionuclides in foodstuff media
at t = 1.000E+02 years* '

Drinking Nonkeafy Leafy Fodder Fodder " ‘Meat Mitk Fish Crustacea

Water VEgeggblé Vegetable Meat Milk ) ) .
Radio- AARRRRARAA AARBARAAAL ARARARAAAA ARRAARAARAA BARARAARAA RAARAARAAA RAARARAAAAA AARAABAAAA ARARAABEAA
Nuclide -pCi/L pCi/kg pCiskg pCiskg pCi/kg pCi/kg pCifL pCiskg pCi/kg

BAARAAR RABARRAAAR. AARBAARAAA AAARKARARA RAARAAAAAR AEAARBARAR ABAKKARAAR AAAAARAAAR ARARAARARA ARARRRARAR
AL-26 ‘0.000E+00 6.174E+0%7 6.17BE+01 6.179E+D1 -6.179E+01 5.959E+00 2.223+00 O0.000E+00 0.000E+00
C1-36 0.000E+00 7.136E+03 7.136E+03 7.137E+03 7.137E+03 2.913E+04 7.854E+03 0.000E+00 -0.000E+00
Cm-248 0.000E+00 B.275E-02 8.296E-02 B8.299E-02 8.299E-02 9.398E-04 Q.182E-05 0,.000E+00 0,000E+00
Cs-135 0.000E+00 1.307e+02 1.307E+02 1.307E+02 1.307E+02 3.157E+02 7.059E+01 O0.000E+0Q O.00GE+00 -
6d-152 0.000E+00 B8.071E-03 B8.079E-03 8.080E-03 8.080E-03 &4.326E-03 4.116E-05 0.000E+00 0.000E+00.
1-129 0.000E+00 3.359E-D1 3.363E-01 . 3.364E-01 -3.364E-01 2.189E-01 2.689E-01 0.000E+00 O0.000E£+00 .
Pu- 240 0.000E+00 3.345E-10 3.354E-10 3.352E-10 3.355E-10 1.900E-11 1.856E-13 0.000E+00 0.000E+00
Pu-244 0.000E+00 6.316E-08 6.332E-08 6.331E-08 6.334E-08 3.585£-09 3.504E-11 0.000E+00 - 0.000E+00
Ra-228 0.000E+00. . 1.106E-23 1.112E-23 1.088E-23 1.091E-23 B.732E-25 7.387E-25 0.000E+00 " O,000E+0D
Th-228 0.000E+00 3.977E-25 2.601E-25 7.153€-25 7.169E-25 3.413E-26 1.550E-27 -0.0C0E+00 {.000E+00
‘Th-232 0.000E+00 3.771E-25 3.772E-25 3.794E-2% 3.801E-25 2.153E-26 4.060E-27 0.C00E+00 0.000E+00 -
U-236 0.000E+00 7.84BE-16 7.861E-16 7.833E-16 T7.B45E-16 7.144E-17 1.201E-16 0©.000E+00. 0.00DE+0Q
figifft giifffdfif fEfL09f8% IREff06901 DRTODO0089 Ef49800968 Dfd0iffDff SEPITE90f9 ffedffi0Df fLfifff01% -
*Concentrations are at consumption time and include radicactive decay and ingrowth during storage t1me.
For Livestock fodder, consumpt1on time is t-minus meat. or milk storage time.

Concentrations’ in the med!a occurr1ng in pathways that are suppressed are calculated us1ng the current input - parameters
i.e. using parameters appearing in the input screen when the pathways are active.
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ATTACHMENT 2

a

1RESRAD, version 6.21 T« Limit = 0.5 year 01/26/2004 14:48 Page 9
Concent : 100-B/C Septic System Ovérburden Stockpites Nonradionuclides
File ; 100-BC_Septic_System OB.RAD :

Concentration of radionuclides in environmental media
at t = 3.000E+02 years

Contaminat- Surface . Air Par- well Surface

ted Zone Soil* ticulate Water Water
Radio- ARRRARABEA RRRAARAARA AAARARAARR BAARARRRAR ARRARARAAA
Nuclide. pCi/g pCifg pCi/m**3 pCi/L pLi/L

GARRRAAR AAAARBARRA AAARRARAAR AAARAARARR ARBARARAAR ARAAAAAAAR

AL-26 - 1.436E+01 1.436E+071 1.805E-04 0.000E+00 0.000E+0C

cl-36 3.318E-01 3.31BE-01 4.172E-06 0.000E+00 0.000E+00

Cm-248 8.208E-02 8.208E-02 1.032E-06 '0.000E+00 0.000E+00

‘€s-135 3.204E+400 3.204E+00 4.028£-05 0.000E+00 0.00CE+0C

Gd-152 . 3.0B7E-03 3.087£-03 3.881E-08 0.000E+00 - 0.000E+0D

1-129- 1.637E-02 1.637E-02 2.058E-07 O0.000E+0C ©.000E+00

Pu-240 2.938E-09 2.93BE-09 3.493E-14 '0.000E+00 . 0.000E+00

Pu-244 1.847E-07 1.847E-07 2.322E-12 0.000E+00 0.000E+00

Ra-228 2.2956-23 2.295E-23 2.885E-28 O.000E+D0 0.000E+00

Th-228 - 2.215E-23 2.215E-23 2.7B5E-28 (0.000E+00 0.000E+00Q

Th-232 2.549E-23 2.549e-23 3.204E-28 0.000E+00 0.000E+00
U-236 7.533E-15 7.533E-15 9.471E-20 0.000E+00 0.0C0E+0GO

fiffiff feiiftfiff fOfifEff@ Dfffffeiff ffffREEEE DIffRiiiid o
*The Surface Soil is the top layer of goil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are caleculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

ancentration of radionuclides 1n foodstuff media
" at t = 3.000E+02 years*

brinking Nonleafy Leafy Fodder Fodder Meat Mitk . Fish Crustacea
_ Water - Vegetable Vegetable  Meat Milk
Radio- - REAARAAAAR AAAARKARAAA AARABAAAAA ARARAAARAA REAAARRARR AARRARARAR AAARARAAAR ASARAARAAR AAARARBAAR
Nuclide pCisL pCi/kg = pCi/ka pCiskg pCi/kg pCi/kg pCisL pCifkg pCi/kg

AAARARA AKAAAAABARA ARBAABRABR ARARARALAA BAAAARAARA BAAARARAAR KAARAARARR AARAAAARRR ARARABRAAR ARABAARARA
AlL-26 0.000E+00 - 5.743E+01 5.747E+01 -5.748E+01 5.74BE+01 5.543E+00 2.068E+00 0.00CE+00 0.000E+0Q
Cl-36 . 0.000E+00 6.637E+03 6.637TE+03 6.637E+03 6.637E+03 2.T709e+04 7.304E+03 0.000E+00  0.0D00E+00
Cm-248 0.000E+00 8.214E-02 B8.235E-02 8.238E-02 8.238E-02 9.328E-04 9.114E-05 0.000E+00 0.000E+00
Cs-135 «  0.000E+00 1.282E+02 1.282E+02 1.282E+02 1.282E+02 3.096E+02 6.922E+0%1 0.000E+00 0.000E+00
Gd-152 0.000E+00 7.720E-03 7.728E-03 7.729E-03 7.729E-03 4.138E-03 3.937E-05 0.000E+00 0.000E+00
1-129 0.000E+00 3.275E-01 3.280E-01 3.280E-01 3.280E-01 2.134E-01 2.623E-01 0.0GCE+00 0.000E+00
Pu-240 0.000E+00 2.940E-0% 2.947E-09 2.947E-09 2.948E-09  1.669E-10 1.631E-12 . 0.000E+00 0.Q00E+Q0
Pu-244 0.000E+00 1.B4BE-O7 1.853E-07 1.853E-07. 1.854E-07 1.049E-08 1.025E-10 0.000e+00 0.000E+00
Ra-228 D.Q00E+00 9.134E-22° 9.177E-22 9.028E-27 9.034E-22 7.239E-23 &.114E-23° 0.Q00E+00 0.000E+Q0
Th-228 0.00DE+00 3.448E-23 2.311E-23 6.091E-23 6.095E-23 2.918E-24 1.327E-25 0.000E+00 O0.000E+00
Th-232 0:.000E+00 2.553E-23 2.557E-23 2.564E-23 2.566E-23 1.453E-24 7.117E-26 0.000E+00  0.000E+00
U-236 D.ODOE+00 1.8B4E-14 1.886E-14 1.884E-14 1.885E-14 1.¥16E-15 2.882E-15 0.000E+00 0.000E+00
fiffiff fffffffifi fifififffi FIITED18% TRITIO098f Pifffifgef fffffififd fEfi9f8ff% fREfRO8F80 DITHIITI00
*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.
For Livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the nput screen when the pathways are active.

Attachment 2 Sheet No. g of 1
Originator S.W.Clark___ Date -
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ATTACHMENT 2

1RESRAD," Version 6.21 T« Limit = 0.5 year ~  01/26/2004 14:48 Page 10

Concent : 100-B/C Septic System Overburden Stockpiles Nonradlonuclldes
File : 100-BC Sept1c System_OB.RAD

_Concentration of radionuclides in environmental media
at t = 1.000E+03 years

Contaminat- Surface. Air Paf- well Surface

ted Zone Soil* ticulate Water Water
Radio-  BRRAAAAARE AARAAARBAA AARAAARRAR AAARBAARAA AAARARAEAA
Nuclide - pCi/g pCi/g pCi/m**3 pCi/L _pCi/L

RABRARA AARAAARREA AAAARBABAR RARRAARAARA AARARAAASA ARAAAARAAA
AL-26 1.115E+01  1.115E+071 1.401E-04 0.000E+00 - 0.000E+00
cl-36 2.574E-01 2.574E~01. 3.236E-06 0.000E+00 0.00CE+00
Cm-248 7.997E-02 7.997E-02 1.005E-06 0.000E+0C. 0.000E+00
Cs-135 . 2.992E+00 2.992E+00 3.761E-05 0.0COE+GD 0.000E+00
Gd-152 2.642E-03 . 2.642E-03 3.321E-08 (0.000E+00 0.000E+00
1-129  1.499E-02 1.499E-02 1.885E-07 0.000E+00 0.000E+00 .
Pu-240 3.003E-08 3.C03E-08 3.775E-13 0.000E+00 0.0ODDE+0Q
Pu-244 5.651E-07 5.651E-07 7.104E-12° 0.000E+00 0.0C0OE+00
Ra-228 1.717E-21 1.717E-21 2.159E-26 0.000E+00 0.00QE+0D -
Th-228 1.702E-21 1.702E-21 2.139E-26 0.000E+00 ~0.000E+00
Th-232 1.772E-21 1.7728-21 2,227E-26 0.000E+0C O©.000E+00
u-236 1.921E-13 1.921E-13 2.415E-18 0.000E+00 0.000E+C0
PiEf§ff fETTRIIfEf PREEEIIEEL DEEEQ99I80 GETITREEOT DEERITELIE
*The Surface So1L is the top layer of so1L w1th1n the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current 1nput parameters
j.e. using parameters appearing in the 1nput screen when the pathways are active.

.Concentration of radionuclides in foodstuff media
at t = 1.000E+03 years*

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  ARRAAAAABA RARAAAARAA AABAAAREAA RARARAARAR AARAARAAAR ARARBAAAAA RAARARRERR BARARRABAR AAAAJ\AAAAA
Nuclide pCifL pCi/kg pCiskg pCi/kg pCisky pti/skg pCisL pCifkg - pCi‘ka

RARBAAA ARAARABARA RAAARAARAR AARARRARAA ARARAARARA AAAAARRAAA RARAAAAARA RAAAARARAA AAARAARARA ARARARRAAR
AL-26 0.000E+00  &4.459E+071 4.462E+01 4.463E+071 4.463E+01 4.304E+00 1.606E+00 0.000E+00 0.000E+00
cL-36 0.000E+00 © 5.148E+03 5.148E+03 5.149E+03 5.149E+03 2.101e+04 5.666E+403 0.000E+00 -0.000E+00
Cm-248 0.000E+00 8.003E-02 8.023E-02 8.026E-02 8.026E-02 9.089E-04 8.B30E-05 0.000E+0C 0.000E+00
Cs-135 0.000E+00° 1.197E+02 1.197E+02 1.197E+02 1.197E+02 2.890E+02 6.663E+01 0.000E+00° 0.CO00E+00 -
B6d-152 0.000E+00 6.607E-03 6.613E-03 6.615E-03 6.514E-03  3.542E-03 3.370E-05 0.000E+60 0.000E+Q0..
1-129 0.000E+00 3.000E-01 3.004E-01 . 3.004E-01 .3.004E-01 '1.955E-G1 2.402E-01 0.000E+00 0.000E+00 .
Pu-240 ° 0.000E+00 3.005E-08 3.013E-08 3.013E-08 3.014E-08 1.706E-09 1.667E-11 -0.000E+00 0.000E+00
Pu-244 0.000FE+06 5:655E-07 5.669E-07 5.671E-07 5.671E-07 3.211E-08 3.137E-10 0.000E+00 O.Q0CE+00
Ra-228 0.000E+00  6.838E-20 -6.868E-20 6.768E-20 6.769E-20 5.425E-21 4.580E-21 -0.000E+0C 0.000E+00
Th-228 0.000E+00 2.625E-21 1.774E-21 4.608E-21 4.609E-21 2.210E-22 1.006E-23 .0.000E+C0 0.000E+00
Th-232 0.000E+00 1.773E-21 1.777E-21 1.780E-21 1.780E-21 1.008E-22 4.928E-24 0.000E+00 0.000E+00
U-236 0.000E+00 4.B04E-13 4.B0GE-13 4.BOBE-13 - 4.809E-13 4.377E-14 7.3508-14 O0.000E+00 ©.0GUE+O0
fififf1 PRiffffiff fOORTfffdf PEfffde89f IODDTQE000 PRRQDE9001 DIE00QQ901 fUIfffivil TIiftiRi9s FHEEEE0000
*Concentrations are at consumption time and include fadioactive decay and rngrowth during storage time.

For Livestock fodder, consumption time is t minus meat or milk storage time. '

Comcentrations in the media occurring in pathways. that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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100-B/C Septic System Stockplles 95% UCL Calculatlon Calculatmn B
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Project Title:

Area

Discipline

Subject

Computer Program

CALCULATI'ON COVER SHEET

100-B/C Septic System Stockpiles Cleanup Verification Job No. 22192
100-B/C - ‘
Environmental _ *Cale. Neo. 0100B-CA-V(201
100-B/C Septic System Stockpiles 95% UCL Calculation :

" Excel ) Program No.  Excel97

calculat1ons

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect conclusions or
‘|assumptions. Before applying this calculation in your work, this calculation must be thoroughly reviewed with appropriate- and
authorized Hanford sit¢ ERC personnel. Without this review, the ERC cannot assume any responsibility for the use of these

Committed Calculati_on

Preliminary D

'Supersed.ed D |

Rev. Sheet Numbers| ~ Originator ‘Checker Reviewer A[iprova]- o Date
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Bechtel Hantord. inc. - ' . CALGULATION SHEET

Dnglnalur K. A Anseim A A Date 02/09/04 Cale. No. 01008-CA V0201 * Rev.No, o

Project 100-B/C Septic Systemn Stockpiles Cleanup Verification Job No. 22182 Checked J. E. Thomsaon f % Date |
Subject 100-B/C Septic Systern Stockpiles 95% UGL Calculation . : T. B. Miley 0 E A
‘ ; : - Sheet No. 1ol 6
Summary . o - .
Putpose:
Calculate the 85% upper confidence lima (UCL) to evaluate compliance with cleanup standards for the subject site. Nso, calculate the carcmugemc risk for applicable nonradionuclide analyies, perform the
Washington Administrative Code (WAC) 173-340, (Model Taxics Control Act {MTCA]) 3-part test, if requirad (all nonradionuclide analyles), and caleutate the relauve percent cllﬂerence {RPD} for 2ach
contaminant of concern {COC). .
1Table of Contents:
Sheets 1 to 2 - Calcutation Sheet Summary
Sheets 3 to 5 - Calculation Sheet Septic System Stockpiies (Overburden) Sample Data

Sheet & - Ca#culanon Sheei Split-Dup Analysis

Given/References:

1) Sample Resuits .

2) Lookup values frcm Hemedial Design ReporyRemedial Action Work Pian {RDR/FIAWP} (DOE-RE 2002). All lookup values and remednal actior goais {AAGS) are taken from the RDRAAWP and
| DOE-RL (2001b), unless otherwise specified.

3) .DOE-RL, 2001a, 100 Area Remedial Actiorr Sampling and Analysis Plan, DOE!RL—QG-E?_ Rev. 3, LS. Depariment of Energy, Richland Operations Office, Richiand, Washington,

4)  DOE-RL, 2001b, Hanford Site Backgraund Pan 1, Soit Backgmund for Nonrad:oacﬁve Analytes., DOE/RL-92-24, Vol. 1, Rev. 4, U.S. Department of Energy. ichiand QOperations Oﬁlce,

- Riehland, Washington.

5y DOE-HL, 2002, Remedial Design Fi'eport/ﬁemedlaf Action Wark Plan for 1he 100 Area , DOE/RL-BE-17, Rev. 4, U.8. Department of Energy, Richland Operations Office, Rxchland Washmgton

6) BHI, 2001, Instruction Guide for the Remediation of the 100 Area Waste Sites , 0100%-1G-G0001, Rev. 5, Bechtel Hanford, Inc., Richland, Washington.

17) Model Toxics Control Act, WAC 173340, and Statistical Guidance for Ecology Site Managers, Ecolegy Pub. #92-54, Washington Department of Ecology, Olympia, Washington.

8} Ecology, 1993, Statistical Guidance far Ecology Site Managers, Supplement 5-6, Analyzing Site or Background Diata with Below-Detection Limit or Below=PQl. Values (Censcred Data Sets).

9) EPA, 1984, WSEPA Contract Laboratory Program National Functional Guidefines for Inorganic Data Review , EPA 540/R-94/013, U.5. Envircnmentat Protection Agency, Washingion, D.C.

10} Ecotogy, 2001, Cleanup Levels and Risk Caiculations Under the Model Toxics Control Act Cleanup Regulation (CLARC Version 3.1); Publication #94-145, Updated November 2001, Washington
State Departrment of Ecology; Qlympia, Washington.

Solution:

Calculation methotology ks described in Ecelogy Pub. #82-54, and beiow. Use data from attached worksheets o calculate the 95% UGL for each analyte, the camcinogenic risk, Perh:nrm the WAC 173-340-
3-part test tor nonradionuclides, and the RPD caleulations for each COC.

Calculation Description: . . .
The subject calculations were performed on data from goil verification samples from the subject waste site. The date were entered into an EXGEL 97 spreadshest and calcuiafions performed by using the
built<in spreadshest functions andior creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDA/RAWP is documented by this caleulation.  Split and duplicate -
AFD results sre used in evaluation of data quality and are presented in the Cleanup Verication Package (CVP} for this site.

) Methodology.

The statistical value calculated to evahiate 1he eflectiveness of cleanup was the $5% UGL. For nonradioactive analytes with > 50% of the data below detemmn Iimits, the maximum value tor the sample data
was used instead of the 95% LICL. Al nonmdionuciide (e.g., metals) data reported as being below detection limits were set 1o ¥ the detection limit value for calcutation of the statistics {Ecology 1993). Fer

radionudlide data, celculation of the statistics was done on the repoﬂed value. In cases where the Iaburznnry does hot report & value below the minimal detectabie activity (MDA), half of the MDA is used in '
the calculation.

For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as described abws.

Eor nonradionuchides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and the 95% UCL calculated on the appropriate distribution using Ecnl;:gy
|software. For nonmadionusiide small data sets {n < 10} and all radionuclide data sets, the calculzfions are performed assuming nonparametric distribution, and no test for distribution is performed.

The estimated hazarc_i'quutien_l {for applicable nonradionuclide COCs) is determined by dividing the statistical value {derived in this calculation) by the WAC 173-340 Method B non-carcir.no'genic cleanup
lirit. The nonrad_iunudide carcinogenic risk, above background, #s determined by dividing the statistical vaiue by the WAC 173-340 Method B carcinogenic cleanup limit and then muitiplying
by 1 %, " For data sets where all values are below detection, neither of thsse calculations are required. For nonradiofiuclide ©0Cs, the estimated fraction of risk compiation must be peformed.

The WAC 173-340 3-part test is performed for nonradionuclide analytes only and determines if:

1) the statistical value exceeds the most stringent cleanup limit for each non-radionuclide COC,

2) greater than 10% of the raw data exceed the most stringent cleanup firit for each non-radionuclide coc,

3) the maximum value of the raw data set exceeds fwo times the mcst stringent cleanup limit for gach mn—radnunuchde CocC.

The HPD is perfonmed whan both the miain value and either the duplicate or split values are above datection limits and are greater than 5 times the target cletectlun fimit (TDL). The ThLisa 1aboratory . :
detection lirit pre-determined for each analytical method.. These detection limit requirements are located in Table 1i-2 of the sampling and anaiysis plan (DOE-RL 2001a) where they are referred 10as thé
BDL. The APD calcuiahans use the following formula;  RPD =[ [M-S|({M+8)/2)]"100 .

-where M = Main Samgle Value' S = Split {or duplicate) Sample Value

For quality assurancefquality control (QAQC) split and duplicate BPD calculations, a value Iess than +~ 30%% indicates the data compare favorably. For regulatory splits, 2 threshold of +/- 35% is used (EPA

1594). K the APD is greater than +- 30% (or +/- 35% lor regulaiory split data), further investigation regardmg 1he usability of the dala is perormed. Additional discussion as necessary is provided in the data
quahty assessment section of the applicable CVFP.

i regu!alor split companson is required,-an additional parameter is evaiuated. A control limit of +/- 2 times the TOL shall be used if either the main or regulator spit va!ue is less than 5 times the TDL and
above detection, In the case where only one result is greater than § times the TDL and the ather is below, the +/- 2'times the TDL criteria applies. Therefare, the following caﬂ:ulatlon is performed as part :ﬂ
ihe evaluation 1or these two cases invelving regulalor split data: - differencea = main - regulator split,

if the difference is greater than +/- 2 limes the TDL, then funher nvestigation regarding the usabﬁxty of the data is perirmed and presen:ed in the applicable CVP data quality assessment

108 BC Septic System UCUSummary
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28|WAC 3-Part Test:

25/95% UCL > Cleanup Limit?

30|> 10% above Cleal

33| Aisk Estimate:

At{Any sample > 2x Cleanup Limit?

YES
YES
YES

nup Limit?

34|Nonrad nnncarcinoger_rié sum ‘of quotients:  7.E-02

35|Nonrad carcinogenic risk:

7.E-08

Because of the "yes” answers
- 1o the three part test,
additional agsessment for
protectivness will be
performed using RESAAD.

Summary
1|Results: .
2iThe resulis presented in the summary 1ables that foliow are for use in RESRAD dose/risk analysis and the GVP for this site.
3 . : .
5[Result Summary - Septic System Stockpiles (Overburden)
© 8|Cs-137, i 0 (< BG) . pCiig
7}Co-60 1.3E-02 U pGirg
8{Eu-152 4,7E02 U pGiig
9[Eu-154 ~ 32E-02 U cCilg
10|Eu-155 G{<BG)U pCilg
11|Lead 1IE+31 malkg
J12[Mereury . A7E-01 mg/kg
13ICr+6 40E-01 Y mgrkg
" 14]Aroclor 1254 3.6E+01 HaKg
151BDT 3.4E+00 U .19/Kg
16{Dieldrin JAE+DQU polKg
17|beta-BHC 1.7E+00 U 10/Kg
18|Bis(2-ethyihexyl)phthatate 6.0E+02 pofKg
15| Aldrin . 3.3E+00 - £3/Kg
20[DDE 1.7E401 1o/Kg
21iEndosulfan I 7.0E+00 palKg
22{Endosulfan Sulfate 4.3E+00 HoKg -
23|Endrin ketone 1.1E+01 paiKa
24|alpha-Chiordane 1.7E+00 po/Kg
25|gamma-Chlordane 1.3E+01 £o'Kg
26{WAC 173-340 Evaluation.
27/

36
37

38]
38|

Relative Percent Difference {(RPD} Results - QA/QC Analysis

Septic System Stockpiles {Overburden)”

40 Analyte

Duplicate
Analysis

Split Analysis -

41Cs-137

42|Co-60

43(Eu-152

44{Eu-154

45:Eu-155

- 46]Lead

10.5%

6.9%

47|Mercury

48|Cr+8

49| Aroclor 1254

50iDDT

51{Dieidrin

52| beta-BHC

53| Bis{2-ethyinexyl)phthalate

S41Ajdrin

SS51DDE

56|Endesulfan |I

57|Endosulfan Sulfate

58|Endrin kefone

59talpha-Chlordane

60| gamma=Chlordane

61 *A blank cell indicates that RPD evaluation was not required

100 BC Septic System WGUSummary
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Originator . K. A Anselm e . Data 02/09/04 Cale, No. DI00B-CA-VDIGL . Rev. No.
Project 100-B/C Seplic Systant Stockpilas Cleanup Verlfication Job Mo, 22482 Checked J. E. Thorgon % Date A7 9/D
Subject 100-B/C Seplic System Stockplles 95% UGL Calcylation i Checked T.B.Milay . AW . Date Al je
: ) ' . SheetNo. of 6
1- Seplic System Stockpiles {Overburden) Sample Data . ) - P
2| Sampling HEIS Sample. . Cs-137 Co-60 - Eu-152 Eu-154 Eu-158 j ] Lead Mercury - -
3 hrga *_Mumber . Daté pClig 1 Q[ - MDA pCg Q[ MDA pCilg | G [ - MDA pClig Q| MDA nCi/g Q MDA mg/Kg | Q] MDA | mo/Kg | @ MDA
4 =153 JO10BS 16/14/2003 3.4E-02 3] 3.5E-02 2.86E-02 U 2,.6E-02 7.6E.02 u 7.8E-02 9.8E-02 u 9.8E-02 7.7E-02 v 7.7E-02 9,0E+Q0, 1.86-00_ |- 1.0E.02- U | 1.0E-02
Duplicaie of . b ’ . . : - . . j - - E
5 J010B5 JO10B6 10/14/2003 7.1E-02 4.3E-02 3.86-02 u 3.8E.02 8.7E-02 U 8.7E-02 | 11 - 11 . B.8E-02 1] 6.8E-02 BAE+Q0 1.9E-01 20E-02 U 2.0E-02
6 ' A JO1080 10M14/2003 4.4E-02 U 4.4E-02 4.8E-02 U A.8E-02 11881 |5} 1.1E-0% $.4E-04 9} 1.4E-CH 1.0E-0H U 1.08-01 7.5E+00 1.9E-01 2.0E-02 U | 20602
7 A2 JO10B1 _10/14/2003 3.0E02 U 3.0E-02 | 2.8E-02 | U|. 2.8E-02 6.66-02 | Ui B.6E-02 8.8e-02 U | B.BE-02 5.8E-02 U 5.8E-02 1.0E+01 1.7E-01 37601 | 1.0E-02
8 A3 401082 10/14/2003 4.0E-02 u 4.0E-02 3BEG2 U 2.6E-02 B.5E-02 U BBE-02 |. 1.2E-1 9] 1.2E-01 9.1E-02 u 9.1E-02 1.6E+01 19E-01 3.0E-02 2.0E-02
2] Ad J01083 101472003 1.3E-M1 5.3E-02 4.5€-02 U 4,5E-02 1.0E-01 u 1.05-01 - 1.58-0 U 1.5E-M 9.6€-02 U 9,6E-02 6.6E+00 1.96-01 2.08.02 U 2.0E-02
10 BS Je10B84 101 4/2003 3.6E-02. 2.5E-02 2.7EQ2 U 2.76-02 5.5E.02 U 5.5€-02 B.0E-02 1] §.0E-02 5.1E-02 U 5.1E-02 5.4E+00 1.BE-01 1.08-02 Ul tosoz T
it B7 JO1OB? | 10/14/2003 - 7.BE-02 4,6E-02 4.1E-02 U] 41E.02 93E-02 [ U] eiE-02 1.38-01 u 1:3E-01 71E-02 u.l- 71E.02 6.4E+00 1.6E-01 2.0E-02 U 2.0E-02
12 BB JO10B8 10/14/2003 3.8E-02 U 3.8E-02 3.6E-02 u 3.6E-02 B.2E-02 u 8.2E-02 11E-01 U 1.1E-01 9.0E-02 u 9.0E-02 1.0E+01 1.8E-01 2.0E-02 \ - 2.0E-02
13 - - :
14 Statigtical Computation Inpoi Data : . )
15}  Sampling HEIS Sampla Cs-137 CorB0 Eu.152 Eu-154 Eu-155 Lead Mercury
18 Area - Number Date - pCitg pClig pCifg pClig peifg. - mrKy mu/Ky
’ JO10Bs/ - : . -
17, BB J01086 10/14/2003 5.3E-02 1.8E-02 4.1E-02 5.2E-02 3.6E-02 8.68+00 . 7.56-03
18 Al JO10BO 101 4/2003 22E-02 . 2.4E-02 8.5E-02 7.0E-02 5.0E-02 7.5E+00 : 1.0E-02
19 A2 Jo1oed 10/14/2003 1.8E-02 ° “1.4E-02 3.3E-02 4.4E.02 2.9E-02 . . 1.OE+O1 37E-01 .
20 Al Joiog2 10/14/2003 2.0E-02 1.8E-02 _4.36-02 . BOE-DZ 4.6E-D2 1L.BE+Q1 3.0E-02 i
21 Ad Jo10B3 10M14/2003 1.1E-01 2.3E-02 50E-02 THE-Q2 4.8€-02 6.6E+00 1.0E-02
22| B85 JO10B4 10/34/2003 | 3.6E-02 1.4E-02 2.8E-02 4.0E-02 2.6E-02 5.4E+00 5.0E-03 -
23 B7 Jo10B7 10114/2003 7.8E-02 . 21E-02 A.6E-02 £.5E-02 3.6E-02 B6.4E+00 1.0E-02 i
24 =1} JO1088 10/4/2003 1.96-02 1.8E-02 41E-02 5.5E-02 4.58-02 1.0E+01 1.0E-02
25 B
26 Statistical Computations -
27 Cs-137 Co-60 Eu-152 Eu-154 Eu-15§ Llead Mereury
Radionuclida data set. Use Radionuclide data set, Use | Radlonuclide data set. Use | Aadlonuclide data set. Use Radioniiide data set, Use Small data set. Use >50% below datsgtion. Dafault to
nonparametric z-stat. nonparametric z-stat. nonparameatric z-stat, nonparametric z-stat., noriparametric z-stat nonparamatric z-stat maximum vatua.
28 Statlsilcal value based on . . : . : . :
29| " - - j [l [ 8 gl . &l q .9
30 . - % < Detaciion limi B0% 100%: 100%! 100%| . 100%) . 0% 75%
31 - meéan]  4.4E-02 1,8E.02 4,2E-03) _B.8ED3] 3.9E-02 8,8E+00) 5.7E-02
32 s\, dev. 3.4E-02] - 3.8E-03 .8E-03 1.2E-02 9. 1E-03] 3.2E+00] - 1.3E-01
33 Z-statisti 1.645 1.645 1.845) 1.845 1,645 1.6458 1.645
34; : 95% UCL an mean| 6.4E-02 2.1E-02| 4,7E-02 €.5E-02 “4.5E02 11E+Q1 1.3e-01
35 max valug] 1.1E-01 4.8E-02 1.1E-01 1.68:01 1.0E-01 1,6E+01 3.7E-01
38(. .Slatistical value| B.4E-02 21802 4.7E-02 6.5E-D2 4.5E-02 1L1E+01 3.7E-01
37 - ] ) Background A 0.0086; - - NA 0.033 2.064 NA A
an Slatistical valua above background 0 (< BG) 1.3E.02 4.7E-02 3.2E-02 Q (< BG) 1,07E+01 3.7E-01
39 Lockup ¥alue - 15 mrem/fyr fot radionuclide) ~ 6.2 1.4 3.3 3.0 125 A NA :
Most Stringent Cleanup Linit for nonradionuclide 10.2 Ba/GWI 0.33 _ Bo/iawr
40 and RAG type] Rivar Protection River Proteclion
41|WAC 173-340 3-PARTTEST . . N :
42 95% UCL » Glaanup LImit? NA NA NA NA NA YES YES R I
43 > 10% above Cleanup Limit?| NA NA NA NA - NA YES YES N
44, Any sampla > 2X Cleanup Limit3 NA NA NA NA NA NO NO :
45 . N '
48|EXCESS RISK EVALUATION
47| WAC 173-340 Non-Carcinogenic || p NA NA NA NA NA 353 24
458 Hazard quotlent for each nonradionuclide: NA NA NA NA NA | 3.E-02 2.E-02 |
49 WAC 173-340 Carcinogenic Cleanup: NA NA NA NA NA NA NA
50 ___Risk for each carcihegerile nonradionuclids NA. NA NA NA NA NA NA
51 — - ]
B2IWAG 173-340 Campliance? NG - Bacause of the "Yes" answers | Because of the "Yes® anawers to
53 to the MTCA 3-part test amora|  the MTCA 3-part lest a more

Nonrad noncarcinogenic index

4| H - N .
gs = . ) 7.E-02 RESRAD will he performed. RESRAD will be perorrmed. -
56|Nonrad carcinogentc risk: 7.E-08 _—

detailed assessment using

detailed assessment using

57 BG = background
58 GW = groundwater
59 RAG = remedial action goal
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o a
Qriglrator K A Angalm LC‘-L&L\—- ) Date a209/04 Cale, No. {1008-CA-V0201 Rev. No, 0 -
Project 100-B/C Septlc System Stockpites Cleanup Vedfication Job No. 22182 Checked J. E. Thamson : ;2; Data
Subject 100-B/C Sepllg System Stockpiies 95% UCL Caleulation Ghecked 1. B, Milsy Y Date (1]

. - Sheet No, 40f 6
1 Septic System Stockplles (Overhurden) Sample Data .
2| - Sampling HEIS Sample Cr+6 - Aroclor 1254 poT - Diefdrin beta-BHC Bis(2-athyhexyl)phthalate Aldrin
3 Area Number Date mg/Kg | Q@ PAL 1g/Kg [¥] PQL pa/ky [*] POL. p/Kg Q POL pog Q PQL r/Kg Q POL pgig Q PaL
4 B8 . J010B5S 10/14/2003 4.0E-01 U 4.0E-0t 1.3E+01 U 1.3E+01 34E+00 | U | 348400 3.4E+0D U | 3.4E+00 1,7E+00 U [ 1.7E+00 A.3E+02 u 3.3E+02 1. 76400 U 1,7E4C0

Duplicate of E - . .

5 JO10B5 Jo10B8 10/14/2003 4.0E-01 U 4.0E-01 1,3E+01 U 1.3E+01 34E+00 [ ! 3.4E400 34E+00 | U | 34E+00 1.7E+00 U 1.7EH00 3.3E+02 U | 33E+02 1.7E+00 U 1.7E+0C
6 Al JO1080 10142003 4.0E-01 U 4.0-01 1. 3E+01 U 1.3E+01 3.4E+00 | Ui 34E+G0 34E+C0 | &F | 3.4E+00 1.7E+00 U 1.7E+00 . 7E+01 J A.2E+02 1.7E+00 U 1.7€400
7 A2 Jotes1 10714/2003 4.0E01 ] U]| 4.CE-D1 31E+01 1.8E+01 3.36+00 | U | 3.8E+00 3.3400 | U 3.3E+00 1.7E400 u 1.7E+00 2.6E+01 J | 8.38+02 1.76+00 | 13 | 1.7E+00
8! A3 JD10B2 -10/14/2003 40E01 | U| 40E-01 8.3E+01 1.3E401 3.98+00 | U | 3.3E+400 236400 | U | 3.3E+00 1.7E+00 YU 1.7TE+00 .| 1,7€401 J 3.3e402 1.7E+00 | U | T.7E+00
9 A {01083 10M14/2003 4.0E-01 U 4.0E-1 1.5E+01 -1.3E+01 306400 [ U1 398400 | 3.3E400 | | 3.3E+00 1,7E+00 U 1,7E+00 1.9E+01 4 3.JE+02 1.7E+00 U 1.7E+00

10} _ 85 J010B4 " 10/14/2003 4.0E-01 u 4.0E-01 1.3E+01 U 1.3E+01 34E+00 | U | 3.4E+00 3AE+00 | U1 34E+00 1.7E+00 u 1.7E+00 9.3E+402 u 338402 1.7E400 U +.7E+00

11 BY J01087 10/14/2003 4.0E-01 U 4.0E-01 1.4E+01 1.3E+01 34E4+00 | U 3.4E+00 348400 | U | 3.4E+0Q 1.7E+00 1] 1.7E+00 3.3E+02 U 3.3E+02 1.7E+00 U 1.7E+0D

12 B8 JO10B8 10/14/2003 -4,0E-01 U 4.0E-01 1.3E+01 u 1.3E+01 3.3E+00 | U 3.3E+00- 3.38+00 | 1) 3.3E40C 1.7E+00 1] 1.7E+00 336403 [ UD | 3.3E403 3.3E+00 1.7E400

13 : == : -

14 Statistical Computation Input Data .

15 Sampling HEIS Sample Cru6 Aroclar 1254 DoT Dieldrin beta-BHC Bis(2-sthylhexyl)phthalate . - Aldrin

16 Area Number Dita. _ma/Kg paiKg po/Kg polKg alKg py/Ky i HYKy

Jo 1085/ . . j ;

17 B8 . Joioge 101 4/2003 2.0E-01 8.5E400 1.7E400 1.7E+00 8.5E-01 1.7E+02 §.5E-01

18 <A1 JO10BO 10/44/2003 2.0E-01 £€.5+00 1.7E+00 1.7€+Q0 8.6E-01 1,7E+01 8.5E-M1

19 A2 J010B1 10M14/2003 2.0E-01 3AE+01- 1.7E+00 1.7E+00 B.5E-01 2.8E+01 B.5E-01

20| A3 J010B2 10/14/2003 2.0E-01- 8,3E+01 1.7E+00 1.7E+00 8.58-01 1.7E+01 8.5E-01 .

2 Ad J01083 10414/2003 2.0B-01 1,6E401 1.7E+00 1.7E+00 B.5E-01 1.9E+01 8.5E-01

22 .Bs Jo10B4 10/14/2003 2050 6.5E+00 1.7E+00 1.7E+00 B.5E-01 1.7E+02 - 8.5E-01

23 B7, 401087 10/14/2003 | 2.06-01 1.4E+01 1,7E+C0 1.7E+00 8.5E-01 1.7E+02 8.5E-01 3

24 =] Jo10Ba 1014/2003 2.0E-01 8.5E+00 1.7E+00 1.7E+00 ., 8.5E-01 1.7E+03 | 3.3E+00

25 )

26 Statistical Computations - : -

27 Cr+f Aroclor 1254 DT Dieldrin . beta-BHC [Bis{2-ethylhexyDphthatate - [Aldrin

>B0% balow detection. Small data set, Use »>50% balow detection. >50% balow detectian. »50% below deatection. Default Small data set. Use >50% below detection, Default

8 Statistical value based on| Default 1o maximum valua, nohparametric z-gtat, Dafault to maximurm value. Default 1o maximum valua, to maximum valua, nonparameiric z-stat. to maximum-value.

29 "N Bl 8 8| ‘8 [l T8 8

30 % < Dotaction limi 100%| 50% 100% 100% 100%[ 50%: 88%

3 meary _ 2.0E-01 2.3E+01 1.7E+00) +1,7E100) 4.5€-01| 2,8E+02 1.2E+00

32 st. dev, 4.0E-09 2,68+01 2.7E.02 2.7E-02] 1.6E-08 5.6E+02 B.7E-01

33 Z-giatistic 1.645 1.645 1.645 1.645 1.645 1.645 1,645

34 95% UCL on mean 2,0E-0t 3.6E+01 1.7E+00 1.78400 8.5E-01 8.0E402 1.7E+00:

35 - max value, 4.0E-01 8,8E+01 3,4E+00 3.4E+00! 1,7E+00, 3.3E+03 3.3E400}

36y Statistical valus| 4,0E-01 3.6E+01 3,4E+00 3.4E400! 1.7E+00 B8.0E+02 3.3E+00

a7 Background) NA NA NA NA NA| - NA ) NAL

a8 Statistical value above background] 4.0E-01 - 3.6E+01 3.4E4+00] 3.4E400 1.7E+00 6.0E+02 . A,.3E4+00 N

Maost Stringant Gleanup Limit for nonradionuelide) * 5 5 giver pratection| 13 - POL - 34 PaL 34 PaL 5.1 PaL B25  GW Protection 17 paL

a9 and HAG type : . :

40(WAG 173-340 3-PART TEST . : :

a1 - . 95% UCL > Cleanup Lirmit?] NA YES NA ‘NA NA NQ- _YES

42 > 10% abova Glaanug Limit? NA - YES NA A NA YES YES

43 Any sample > 2X Cleanup Limit] NA YES NA ‘NA NA YES NO

44| . . C

45|EXCESS RISK EVALUATION .

46 WAC 173-340 Non-Carginogenic Cleanup; 400- 1600 40000 4000 NA 1600000 24000 -

47| . Hazard quetient for gach nonradionuctide] ~ NA 2,E-02 - NA NA | NA' 4,E-04 1.E-04

48 - WAG 173-340 Carcinogenic Cleanup: 21 NA 12940 82,56 556 71400 . 58.8 -

49). ._Aisk for each carginogenic nonradionucides NA NA o NA NA NA B.E-09 6.E-08

51|WAG 173-340 Compliance? MO - Hecause haxavatant Ghromium| Bacause of the *Yes® answers Becausse ODT was not Becausa dieldrin was not " Bacauee bata-BHC was not - o e

52 ’ p o was not dotectad in any ofthe]| 1o tha MTCA 3-part tést a. detected in any of the detected In any of the © detected in }my of the ,_qnhough ahigh Va!ua. was Becau;e oi:he Yas” answers |.
Nonrad noncarcinogenie index varification gaimples, the 3parf more detailad assessment  varification samples, the 3-par{ veriiksation samples, tha 3-parl| verification samples, the J-part reporied In ana sampls, it was & 1o tha i TGA 3-part 1est a more

53{sum: 7.E-02° tast and excass risk ara not using AESRAD will be tast and excess sk ara not | 1est and axcoss rsk are net | test and excess risk are not nondatect. All the detected | - datallad as.ESSSmanl using

a1 > calelated, J pertormed caloulated, caloulatad, calculated. values are balow tha PQL. RESAAD will be performed.
55|Nonrad carcinogenic risk: #.E-08 : : :

56 BG = background
- 57 BHG = 1,2,3,4,5,6-hexachlorocyclohexans
56 DDT = dichlorodiphenyltrichioroathane

59 GW = groundwatar -

60 PQL = practical quantitation imi

&1 AAG = remedial sction goal
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56 .= Interference on one analylical column only.- Result is feported from remaining analyt
PQL = practical quantitation limit

57
58
58

By == background
DDE = dichterodiphenyldichloreathylene
GW = groundwater

RAG = ramadiat action goal

Orginator K. A, Anselm }(,é?.[&.a Date 02/09/04 Cate. No. - 0100B-CA-V0201 Rev. No. : 0
Project 100-B/C Sapiic Sysidm Stockpiles Claanup Variication Job Ne. 22192 . Chacked J. E- Thomsen Date 2/% /0y
Subject 100-B/C Seplic System Stockpiles 85% UCL Calculation : Chocked T. B Milg Date YLV
. . Sheet No. - 506,
1 Septic System Sidckplles {Overburden) Sample Data - . . : . . :
2| . Sampling ~ HEIS ~ ' Sample - DBE Endosuifan Il . - Endosulfan Sulfate Endrin ketone alpha-Chlgrdane gamma-Chlordane
3 Area Number Date gy Q PaL HIKg Q POL, Ky Q PQL £9/Kg Q PAL waikg Q AL kg -G PQL
4 B6 JO10B5 1014/2003 - 34E+00 | U | . BAE+DO 34E400 | U | 34E+00 | 34E400 | U | 34E+00 3.4E400 [ U | 34E+00 1.7E+00 u 1.7E+00 1.7E300_ | U | 1.7E+00
Duplicate of - ’ i : . i B :
5 J01085 JO10B6 10/4/2003 -348+00 | U J.4E+00D JAE+00 U | - 3.4E+00 JAE+00 | U ¢ A4E+00 3.4E+00 3] 3.4E+00 1.7E400 u 1.7E+00 1.7E+00 u -1.7E+400
6 -A1 JO10BO - 10/14/2003 345400 [ U 3.4E+00 3.4E+400 V] JAE+00 1 A4E+Q0 ¥] J4E+00 | 3.4E+00 U 3.4E+80 1.7E+00 U 1.7E+00 1.7E+00 u 1.7E+00
7 A2 J010B1 10A14/2003 3.3E+00 u J.3E+00 - | 3.3E+00 9] J3E+00 3.3E+60 1] A.3E+00 3.3E+00 3] 3.9E+00 1.7E+00 u 1.7E+00 1. 7E+G0 ) 1.7E+00
8 A3 Joige2 10/14/2003 3.3E+00 | U i 3.3E+00 3.3E+00 | U | 3.3E+400 A8E+00 1 U | - 33EH00 JIE+H00° | U} 3.3E+00 1.7E+00 ] 1.7E+G0 | L7E+00- Ul 1.7E+00
9 A4 JoiaoBa 10714/2003 J9E+00 | U 3.9E+00 A3E+00 .| U | 33E+00 3.9E+00 U | 3.3EHD-| 3.3E+00 1] 3.3E400 1.7E+00 1] 1.7E4+00 1.7E+0C U 1.7E+00
10, B5 J010B4 107142003 A4E+00 | U] 3.4E400 JAE+G0- | U | 34E+00 J4E+00 | U | 34E+00 34E+00 | U1 34E+00 | 1.7E+00 1] 1.7E+00 | - 1.7E+00 1] 1.7E+00-
11 B7 JO10B7 10/14/2003 34E+00 [V 3.4E+00 J4E+00 Ul 3.4E+00 J.4E+C0 U1 34E400 3.4E+00 ! 34E+00 1,7E+00 U 1.7E+00 1.7E+00 U {- 1L.7E+00
12 88 JO10BB 10/14/2003 1.7E401 J.4E+00 7.0E+00 3.4E+00 A4.3E+00 A.4E+00 1.1E+01 - A.4E+00 1,7E+00 Kl 1.7E+00 1.3E+01 [ ) [ 1.7E+00
13 : -
14 Slafistical Computation Input Data .
15 Sampling HEIS Sample - ODE Endosulfanl Endosulfan Sulfate Endrin ketone alpha-Chlordane gamma-Chlordane
16 Area Number Date walKg raKg 4Ky polKg pa'Kg palkg
: Ja10B5/ )
17 B6 JO10B6 10/14/2003 1.7E+00 1.7E+00 1.7E+00 1.7E+00 8.6E-01 8.5E-01
18 Al J0108B0 1014/2003 1.7E400 1.7E+00 1.7E+00 1.7E400 8.5E-01 - B.5E-01
19 A2 JO10B1 10/14/2003 1.7E+00 1.7E+00 1.7E+00 1.7E+00 8.5E-01 8.5E-01
201 Al Jo10B2 . 10/14/2003 1.7E+00 1.7E+00 1.7E+80 1.7E400 | B5E-01 8.5E-01
2t Ad J010B3 10M14/2008 1.7E+00 1.7E+00 1.7E+00 1.7E+00 8.5E-01 ' 8.5E-1
22 BS. JO10B4 10/14/2003 1.7E+00 1.7E+00 1.7E+00 1.7E+00 8.5E-01 8.5E-H
23 BY JB10B7 13/14/2003 1.7E+00 1.7E+00 1.7E+00 1.7E+00 B.5E-01 8.5E-01
24 BB JO10B8 10/14/2003 1. 7E+01 7.0E+00 4,3E+00 1.1E401 1.7E+00 1.3E+01
25 .
.26 Statistical Computations _ -
27 ) . DDE - Endosulfan il Endosulfan Sulfate Endrin ketone alpha-Chlordane gamma-Chlordane
»50% below detection, Default|>50% balow dstaction, Default[>50% below detection, Default »50% below detaction. »50% below dstection, Default to] »50% befow detection. Defabit
og Statistical value based onf. to maximum value. te maximum value. to maximum value. Default to maximum value. maximum valug, ) to masirmum value.
29 N B g | g - a_ g
30 % = Dataction limit 88% - B8% 88% 88%)- 88%) .- 88%]
- maan| 3.6E+0D) 2.32400 2.0E+00) . 2.BE+00)] 9.6E-01 2 4E+00)
32 sl. dav, 5.4E400) - 1.9E+D0 9,3E-01 3. IEH00 3.0E-01 4.3E+00| -
33 Z-statistic] . 1.645 1645 1,645 1,645 1.845 1.645
34 95% UCL on mean 6.7E+00 3,4E+00 . 2.5E+00 4,8E+00 1.1E+00 4.9E+00
35 max valug 1.7E+01 70E+80 4.9E+00 - 1.1E+0t 1.7E+00 1.3E+01
36 Staligtical value] - 17E+ 7.0E+00 - 4.3E+00 11E+01 1.7E+00 1.3E+01
37 Backgroung, NA| NA NA NA NA NA
a8 Statistical value above backgreund 1,7E+01 7.0E+00 4.9E400 1.1E+01 1.7E+00 1.3E+01
Most Stringent Cleanup Limit for nonradionuclide POL 112 RiverProtection | 112 Biver Protection 34 PQL 1.7 PaL 17 PQL
39 i and RAG type
A0|WAC 173-340 3-PART TEST _
41 95% UCL > Cleanup kimit? YES NQ NO YES NO YES
42 > 10% abave Cleanup Limit? YES NO NO YES NO YES
43 Any sampls > 2X Gleanup Lfmri? ~_YES NO NO YES NG YES .
44 -
45 EXCESS RISK EVALUATION . . .
48| WAG 173-340 Non-Carcinogenic Cleanup: NA - 480060 480000 240000 40000 40000
47 . Hazard quotient for aach nenragionuclide: NA 1.E-08 9.E-06 5.E-05 4.E-05 3.E-M
48 WAC 173-340 Carcinogenic Cleanup:] 2940 MA NA N& 2860 2860
43 Risk for each carginogenic nonradionuctide: 6.E-09 NA NA NA 6.E-10 5.E-09
50 : i
ST{WAC 173-340 Compliance? NO Bacause of the *Yas* answers Becausa of the *Yes* answers | Because of the "Yes" answers to
52 : . o the MTCA 3-part test a more to the MTCA 3-part test a mare the MTCA 3-part tegt a more
Nonrad noncarcinogenic index detailed assessment using detailed assessment using datallad assessmant using
53| sum: T.E02 “RESRAD wil be parformad. RESRAD wil be performed; RESRAD Wil be perfoimed.
Nonrad carcinogenic risk; 7.E-08 :
cal column.




Bachle! Hanford, fnc,

GALCULATION SHEET

" 01008-CA-V0201
J. E. Thomsan ;ﬁ

Originator: K. A Anselm ](’f(_ﬂ(_,‘ Datet 02/08/04 " Gale. Na.: Rev. No, 0
Project: 100-B/C Septic System Stockpiles Cleanup Varification Job No,: 22192 Checked by: Date: _
Subject: 100-B/C Seplic System Stockplles §5% UCL Calculation . ) T. B. Mile ™, Date: . 1
’ . ’ Sheet: gol6 -
Split-Dup Analysis_ ) : -
1 Seplic System Stockpiles (Overburden) Results:
2 Composite HEIS Number Cs-137 Co-60 Eu-152 Eu-154 - Eu-155 Lead Mergury Cr+6
a Aresa . pCllg Q MDA pCl/g Q MDA pCilg | Q MDA pCilg Q| MDA pClg Q MDA mg/Kg | Q MDA mg/Kg | Q MDA mo/Kg | Q] Mpa
4f B8 J01085 34E-02 {\| 35E02 .| 28E02 | U] 2.6E-02 76E-02 | U| 7.6E-02 | 0.8E-02 | U| 9.8E-02 7J7E-02 | U] 7.7E-52 8.0E+00 1.8€-01 1.0E-02 | U] 1.0E-02 4.0E-01 u 4.GE_-01_
5| Dupligate of JO10BS J01086 7.1E-02 4.3E-02 3.8E-02 | Ui 3.8E-02 8.7E-02 | Ui 87E-02 11E01 (U] 14E-01 68602 | U| BHE-02 |- 81400 1.9E-01 2.0E-02 [ U| 2.0E-02 4.0E-01 U 4.0E-(1
3] Split of JGIDBS JUHOC) 5.8E-02 | 1.86-02 5.6E-03 | U} 1.8E-02 -19E-02 | U 4.7E-02 § -1.8E02 1 U | 57TE-02 54E-02 | Ul 4.6E-02 B4E+00 1.4E-01 34E-02 | U| 3.4E-02 3.5E-01 U] 3.5E-01
7 .
8 Seplic System Stockpiles (Overburden) Analysis: :
9] - (ThL) : 0.1 0.06 4.1 01 . 0.1 t 0.5 0.5
10 Both> MDA? No-Stop (acceptable) No-Stop [acceptable) Ne-Stop [acceptatile) No-Stop (acceptable) No-Slop [acceptable) Yes {continue) No-8iop {aceeptable) No-Stop {acceptabla)
11} - Duplicate Analysis | Both »5xTDL? : . . i . Yes {calc RPD) .
12 RPD - 10.5% .
13 Both> MDA? No-Stop (acceptable) No-Stop {agceptanls) No-Stop (acceptable) No-Stop (acceptable) No-81op {acceptable)} Yes {continue) No-5tep {accapiable) No-Stop (atceptabla)
14 Split Analysis Both >5xTDL? . Yes {cale-RPD) - .
15 : AP 6.9%
16 . .
17 Septic Sysiem Stockplles (Overburden) Results {(continued):
Composita EEE : .
i8 Area HEIS Number "§. Araclor 1254 - DOT . Digldrin heta-BHC Bls(2-sthythexyl} phthalate Aldrin . -DDE - _Endosulfan It
18 sk 1Q MDA LOKg 1 Q PQL poKg 10 POL HyKg 1 Q PGL poKg 1@ POL poKg | O PQYL ralkg | O PaL paiKg | Q PQL
20 B8 J01084 13E+09 1 U| 1.3+ 34E+00 [ U! 34E+00 | 348400 | Y| 34E4+00 | 1.7E+00 | U] 17E+0D 336402 | U| JIE+52 1.7E400 | U | 1.7E+00 346400 | U | 3.4E+00 3.4E+00 | U| 3.4E+00
21| Duplicate of JO10B5 JO10B8 1.3E+01 | U 1.3E+01 | 34E+00 | U| 34E+00 | 34E+00 | U| 34E+00 | 1.7E+00 | U{ 1.7E+00 | 33E+02 | U| 3.3E+02 | L.7E+00 [ U | 1L.7E+00 | 9.4E+00 [ U| 34E+00 | 3J4E+00 [ 4| 3.4E+00
22|  split of JO10B5 J010C0 8.0E+00 | U] 8.0E+00 | 8.5E-01 | U| 3.3E+00 | 3.8€.0% | U 3.3E+00 | 3.0E-01 [U]| 3.0E01 J4E+01 (U] 33E+02 | 3J4E-01 [U[ 3.4E-01 3201 | U] 32E-01 20E01 (U] 2.9ED
23 j . —
24 Septic System Stockpiles {Overbyrden) Analysis (continued): R
25 {TDL) i7 3.3 3.3 . 3.3 33 3.3 . 3.3 © 33
26 - Both> MDA? No-Stop (acceptable) No-Stop {acceptable) No-Stop (acceptable) _Ma-Stop (acceptehla) No-Stap (acceptable) No-510p {acceplable) - No-Btop (acceptable) _ No-Step (acceptabley | -
271 Duplicate Analysls Both =5xTDL? . . -
28 RPD ) : : N
29 Both> MDA? No-5Siop (acceptabls) No-Stop {actepiable) No-Stap (acceptable) No-Stop (acceptable) No-8top {acceptable) Mo-Stop {acceptable) No-Siop (acceptable) No-Stop (acceptable)
30 Split Analysis Hoth >5xTDL? ) . : :
3 RED .
a2
-
34 Septic System Stackplles (Overburden) Results {continued); )
35 Composite HEIS Number Endosulfan Sulfate . Endrin ketone zipha-Chlardane gamma-Chlerdane
36 Areg . . pyoKg Q| MDA _pu/Kg (@ PQL pglKg 1 Q PQL noKg 1 Q PaL
- Bd : - .J010BS - 34E400 [ U] 34E+00 | 34E+00 | U] 3.4E+00 ; 1.7E400 [ U | 1.7E400 | 1.7E400 | U} 17E+00
38| Duplicate of JG10B5- JU10B6 . 34E100 | U 2.4E+00 | 3.4E+00 | U} B4E+00 |- 1L7E4+00 [ U| 1.7E+00-| 1.7E+00 | U 1.7EH0
39 Split of JO10B% JO019G0 3.3E-01 | U| 23E-01. 4.6E-01 U }- 4.6E-01 3.2E-01 JU[1.7E100 | 3.2E-0% [ U] 1.7E+00
40 : T . - - N ) —
41 Soptic Sy 1 Stockpll {Overburden) Analysis {continued):
42 . (TDL} j 33 33 16.5 16.5 ]
43 Both> MDA? . No:Stop (acceptable) -_No-Step {acceptable) Mo-Siop (acceptabla) No-Stop (acceptable) -
44[. Duplicate Analysis- [ Boths>SxTDL? . - : : - - -
- RFD . . . . )
46 C Both> MDA? No-Stop {acceptable) No-Stop {agceptable) No-Stop (acceptable) No-Stap (acceptable)
47(- Split Analysis Both >5xTDL? | .- I R i
a8 - - . RPD : :
49
50
51
52

1008C Seplic Systam UCL/Spil-Cup Analysis



Attachment C |

1607-B7, B8 B9, B10 and B11 Septic System Overburden Variance
- Calculatlon Calculation No. 0100B-CA-V0196



Project Title

Area

- Discipline

Subject

Computer Prog-ram

CALCULATION COVER SHEET

100 BC Remedial Action
- 100-BC

Environmental

Excel

Program No.

Job No 22192

*Cale. ‘No. O‘lOOB CA—VO‘]QB- o
1607-B7, B8, B9, B10, and Bll Septic Systems Overburden Variance Calcuiatlon
Excel 97

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to mcorrect conclusmns or
assumptions. Before applying this calculation in your work, this caleulation must be thorouchly reviewed with appropriate and
authorized Hanford site ERC personnel. Without this review, the ERC cannot assume any. respon51b111ty for the use of these

: ca]culatlons

Committed Calculation. . X Preliminary Superseded
{ Rev. | Sheet Numbers Originator CHeCke_r Reviewer .Apprqv'al ‘Date
Cover -1 Wé%) s Lz,\_ i L Bl .
0 Calculations - 3 ; T Bﬂ\m(lﬁ |2 "f[--'.o_z-
. -3 -03 . “’/&q/aﬁ : W25 ~03 N .
Total - 4 D.N. Strom D.W. Shea S.W.Callisen F.M. Corpuz
SUMMARY OF REVISIONS

. * Obtain Calc. No. from DIS.




CALCULATION SHEET

Bé‘ch_tei Hanford:Inc.

- - I L I N O

b

‘VOO13 for the 1607—H2 the 1607-H4, and the 1607-F8 septic systems respectively.

- Originator D.N. Strom aﬂl/‘f%_ : . Date - 111812003 Ca[c No. 0100B-CA-V196 Rev. No. 0 .
Project 100 BC Remedial Action ‘ ~JobNo. . 22182  Checked D.W.Shea W/ Date whdids
Subject  1807-B7, B8, BY, B10, and B11 Septic Systems Qverburden Variance Calculation ) ‘ SheetNo. 10of3

Conclusion:

The reqwred number of samples calculated {1} for the decision unit is less than the default number (4 samples) specified in "100 Area
Remedial Action Sampling and Analysis Plan” (DOE/RL-96-22, Rev 3) Thersfore, the default number of sampies will be coilected from -
the Discovery Areas at 100-BC Pipeline Remediation Project. :

Problem: . .

Calculate the number of verification samples required for the 100 BC Plpellne Project #s required by "100 Area Remedial Actlon Samplmg
and Analysis Plan" (DOE/RL—96 -22, Rev 3) and "Instruction Guide for the Remediation of 100 Areas Waste Sites” (0100X-IG- (30001 Rev

4).

Gwen

1) Samplé locations for the 1607-8? Bs, BQ 810, and B11 Septic Systems are identified on the 100 BC Sample Design, Caiculatton
number 0100B-CA-V0166 Rev. 0.

2) Lookup-vzlues from DOE/RL-86-22, Rev. 3 and from DOE/RL- 86-17, Rev. 4.

3} Sampie Design requirements from DOE/RL-86-22, Rev 3 and 0100X%-1G-G0001, Rev 4

4) -Analytical data from samples were collected on 10-13-03 under Chain of Custady BO1-052-189.

Solutlon

Calculation methodology is described in Appendix A of DOE/RL- 96—22 Rev 3. Data from attached worksheets are used to calculate the
required number of closeout samplés. This site has no radioemitling contaminants of concern, consequently, the variance calculation is
based on the concentration of metals (as determined by ICP). The metals chosen for the variange calculation-are contaminates of
cohcern based upan process knowledge, are representative of the contariination distribution, and were the analytes used for the variance
calculation inf previeus septic system remediations. See variance calcutations 0¢100H-CA-V0007, 6100H-CA-V0008, and 01 {IOF-CA-

Sheet No. Contents - Topic
T Calculation, Sheet 1 . Condusion, Problem, Given, Solution, and Conients
2 Caicutation Sheet2 | Required Number of Samples Czlculation
3 Calgulation Sheet 3 Required Number of Szamples Calculation {Continued}

01008-CAVD185 Rev § Septic System:'(}yerburde'n Variance Calculation.xls Caiculation Sheet 1



CALCULATION SHEET

Bechtel Hanford Inc. ) .
Originator DN, Strom AN Date 11/18/2003 Calc. No. 0100B-CA-VD196

Project 100 BC Remedial Action . - Job No. 22192 Checked D.W, Shea Rgi7 -
Subject 1607-B7, B8, B9, B10, and B11 Septic Systems Overburden Variance Calculation

1 Statistical Evaluation of Analytical Data : : ‘

2 Becision Unit: 100-BC Sample Areas: A&B

s The required number of samples resulting from the calculation is highlighted at the boitom of the page.
«. Each value is reflective of the specific analyte evaiuated.

Rev. No. 0
. Date \\( &
Sheet No. 2of 3

5 The highest value of the three evaluations is used to determine the fequired number of samples as compared agamst the default of four

& Sample locations are from Calculation 0100B-CA-V0166, Rev. 0.
7 Mean, Standard Deviation, and Number of Samples formulas are from DOE/RL-86-22, Appendle

B8
) ]

10 . .
11 Sample values from ICP analysis

12 . - ) . Constituent - :

13 Sample # . Sample Date Location Hg . Q - Cr Q " Pb

14 ‘ © mgkg mg’kg .. makg |
15 Look-up Value (HT) == ‘ > 24.0 80,000.0 353.0

s . JO1005 10/13/2003 . 0-A1-02 0.02 U 12 - . 905
7 JO1006 10/13/2003 ‘0-A1-03 0.02 U 14.8 - 11.9
1w 01007 10/13/2003 O-A1-04 ' 002 U 13.4 . 538
1 J01008 10/13/2003 . 0-A1-10 0.01 U - 10.4 R X}
20 10009 10/13/2003 0-A1-13 - .02 U 10.1 , . 6.4
= Jo1010 T 0M3/2003 _ 0-A1-16 002 U 12.9 . 3.9
= JO1011 10/13/2003 0-A2-03 002 U 12.9 4
= . JO1012 . 10/13/2003 0Q-A2-06 002 U © 143 5.4
2 J01013 : © o 10M3/2003 0-A2-07 _ 16 12.8 315
= J01014 -10/13/2003 0-A2-10 0.24 141 - 114
% J01015 106/13/2003 O-A2-14 0.02 12.4 B &
o JD1016 10/13/2003 " 0-A2-15 0.01 U. 12.4 12,4
01017 : 10/13/2003 0-A3-01 oed 11 ' - 10
2 J01018 10/13/2003 0-A3-02 0.12 128 - | 446
o  J01018 10/13/2003 O-A3-04 001 U 13.5 1.7
3t J01020 . 10/13/2003 N 0O-A3-05 0.1 157 45.1
T JOM021 10/13/2003 (0-A3-09 001 U 14.8 ' ‘5.8
i Jo1022 10/13/2003 : " O-A3-11 002 U 21.7 © 99
s+, J01023 10/13/2003 0-A403 002 U 126 - : a7
35 JO1024 10/13/2003 0-A4-04 001 U 13.7 _ 38 -
= JO1025 10/13/2003 0-A4-07 .00t U 12.6 ‘ - 36
7 Jp1026 10/13/2003 0-A4-09 . 0p2 U 11.8 o 42
& JOoM027 - 10/13/2003 , '0-A4-12 00z U 129 47
= J01028 ' 10/13/2003 0-Ad-13 0.02 U 127 ' 8.3
4 J01029 10/13/2003 0-B5-01 002 U 128 © 38
a1 01030 10/13/2003 - O-B5-02 002 U 119 37
a2 101031 10/13/2003  0O-B5-05 001 U 12.3 s 5
a 01032 10/13/2003 . O-B5-07 001 U 12, 39
s Jo1033 . 10/13/2003 0-B5-13 - 001 U . 125 _ 38
45 J01034 10/13/2003 . 0-B5-15 0.01 U 11.6 ' 3.8
@ JD1035 10/13/2003 . 0-B6-01 001 U 128 . -39
a7 01036 10/13/2003 - Q-Bs-10 002 U 10 4.5
- J01037 10/13/2003 Q-B&-12 0gz U 10.7 o 8.7
4 J01038 10/13/2003 O-B5-13 . 061 U 13.14 6.5
s .101039 _ 10/13/2003 o 0-B6-15 o 0oz U 13" i2.5
s J01040 : 10/13/2003 T 0-B6-16 - 0.01 U 12,7 38
52 JOt041 10/13/2003 0O-B7-01 - 0.01. U 12.7 _ 38
s J01042 10/13/2003 B - O-B7-03 0.02 U 13.6 . 84
s 001043 . 10/13/2003 - (O-B7-04 : 007 U 12,5 BT
s J01044 10/13/2003 Q-B7-05 0.02 U 11.9 _ 5
S J01045 10/13/2003 O-B7-08 001 U 15.1 . 4.2
s Joto4s ‘ 10/13/2003 0-B7-11 o002 U 13.8 ' 11
2 J01047 10/13/2003 0O-B&-02 0ot U 12.3 . 5.5
59 J01048 10/13/2003 : 0-B8-03 001 U 119 : 82
0 01049 10/13/2003 "0-B8-04 002 U 12.6 10.2

CcC

[y ey R v el

ccCccocac

(100B-CA-V0196 Rev O Septic System Overburden Vanance Calculation. xls ‘ . Cafcu{ation Sheet 2



iriginator
- roject
- ubject

: CALCULATION SHEET
Bechtel Hanford Inc.

B.N. Strom TINE . Date 11/18/2003 _Calc. No.

100 BC Remedial Action . Job No. 22192 " Checked

1607-B7, B8, B9, B10, and B11 Septic Systems Overburden Veariance Calculation

‘0100B-CA-v0196 Rev. No. O

DW. Shea Tw¥hdw-  Date w\29\G5 .

Sheet No. 3 of 3

1 Sample values from {CF analysis (Continued)

Constituent

2 .
3 Sample # ~ Sample Date Location Ha Q Cr Q Ph Q
s ' mgrkg mg/kg mg/kg '

5 Look:up Value {HT) > 240 80,000.0 353.0

4

7 J01050 10/13/03 0-Bg-08 061 U 21.1 79.1
[ J01051 - 10/13/03 . O-B8-12 0.01 U 13.4 5.1
9 Jo1052 14713703 0-B8-13 002 U 12.7 - 7.3

L B N .

1iMean (LV) > 0.07 12.91 30.61

12| Standard Deviation (§) ====== > 0.25 1.88 140.30

12 (5%) : ' === 1.65 1.65 165

1|8 (20%) =m== > .0.84 0.84 084

15| Number of Samples > 1 1 S

G1OOB-CA-VO1 96 Rev 0 Septic System Overburden Variance Calculation.xls

Calculation Shest 3



Attachment D

100-C-3 French Drain, 1607-B7,1607-BS, 1607-B9, 1607-B10, 1607-B11
Septic System Overburden Sampling Plan, Calculation No. 0100B-CA-V0166



CALCULATION COVER SHEET

Project Titie: 100-C-3 French Drain, 1607-B7,1607-BS,
. 1607-BY, 1607-B10, 1607-B11 Septic _
System Overburden Sample Design ' Job No. - 22192
Area : - 100-BIC ' o
Dhciﬁﬁne - Environntental Engineering " Cale. No.  0100B-CA-V0166

Subject 100-C:3 French Dram,1607-137,1607.38 1667-B9, 1607-B10, 1607-B11

Septic System Overburden Sampling Plan
Computer Program : Excel Program No Excel 97

Use of this calculation by persons who do not have access to all of the pertinent facts_cauld lead to incorrect

conclusions or assumptions. Before applying this calculation in your work, this calculation must be thoroughly .
reviewed with appropriate and authonzcd Hanford site ERC personnel, Wxthout this review, the ERC cannot assume |
any responsibility for the use of these calculations.

~Committed Caleulation - Preliminary [ ] ' Superseded ]
CRev.. Sheet Numbers Originator Checker Reviewer 7 Appfoi'al Date
YA, . . .
Cover=18ht |- {Z - ' 1 . , :
Calc = 2 Shts ] A M 3”\@’_725 2.3
O | pvachi—1spt | GCruz CA.Bemz [~DN.Sttom | FM.Capuz | T-73-%
Attach? = 1 Sht - 7/7/03 _ 7/’5 03 -:l.?u:.:'DB 7"2—3"03 '
Attach3 =2 Shts [
_Total = 7.8hts

SUMMARY OF REVISIONS

*Obtain Cale. No. from DIS

January 2003
' DE01-437.03




X\ Bechtel Hapford, Inc. CALCULATION SHEET

igi ~__Date7/9/2003 Calc. No. 0100B-CA-V0166 Rev.No, 0 _
Project  400.C-3 French Drain, 41607-B7,1607-B8, _ . L
1607-B9, 1607-8_10, 1607-8B11 Septic ) ' : . o
~ System Overburden Sample Design JobNo. 22192 Checked -jd é Date 7 /5 o 3
Subject  100-C-3 French Drain, 1607-B7,1607-B8, 1607-B9, 1607-B10, 1607-B1 -
Septic System Overburden Samplmg Plan Sheet No. 1 of 2 '
" 1|Problem: Calculate and display required sampling nodes in concurrence with 100 Aréa ]
2l SAP DOE/RL-96-22 Rev. 3 for verification and closure. 1 5 ‘
3 I i T
4{Given: -SAP (DOE/RL-96-22 Rev. 3) and 1G (0100X-1G-G0001 Rev. 4) requirements |
5 ’ -Overburden Sampling Area (Surface area of each zone determined from CAD program,
& Attachment 3, Sht 1 of 2, CAD file 1BC:070803A, 100-C-3 French Drain Overburden Sampling. P1an)
7 |-Overburden Sampling Area (Surface area of each zone determined from CAD program,
8 [Atiachment 3, Sht 2 of 2, CAD file 1BC:070803B, Septic. System Overburden Sampling Plan)
9 | | P ' :
10{SAP and iG Requirements: RN I N
11 -Develop a 16 node samphng grid for the sampling area . T ) .
12|Shallow Zone-Use appendix A of the 1G to determine which six of the stxteen will be sampled |
13 1o coliect HPGe and ciean up verification samples i
> I N N S |
15 \-DevelOp a 16 node sampling grid for the sampling area |
16{Overburden: |-Use appendix A of the |G to determine which six of the sixteen will be sampled
17 to collect HPGe and clean up verification samples
18 L - } L !
19 -Develop a 16 node sampling grid for the sampling area
20|Deep Zone: |-Use appendix A of the IG 1o determine which four of the sixteen will be sampled
21| ' to collect HPGe and ciean up verification samples ' | '
z T T 1
23{Determination of Overburden Sampling Grid: ]
2 - | { T
25| Overburden Sampling Grid Area determined from Table 51, 16
26| Attachment 2, Number of Decision Subunits Based on Area (Converted o Sg Meters)
27 T T T T -
26| Total Area; |- | L L 212.44/m"
20|Area of Decision Subunits (total 1 subunit) | 212.44]m? _
31|Decision Subunit divided into 4 Sampling Areas: | 5311im? |
2 | R i I
33{Sampling Areas divided into a 16 node grid (node numbers 1-16):. 1 3.31m . !
34 1. 4o ! 1 L ]
35|Nodes fo be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table) |- 1
36 " |See Attachment 3, Sht 1 of 2, 100-C-3 French Drain Overburden Sampling Plan, | - B
a7 for Sample Location. Table 1
w T E— A . ] i
29 ] B .
40 i | L. 1
41 | il 1 | 1 L




Bechtel Hanford, Inc. . =~ CALCULATION SHEET

Originator‘/.

uzL\Ba ate 7/9/2003 Calc. No. 0100B-CA-V0166 Rev. No. 0

- - N3
Project  4190.C:3 French Drain, 1607-B7,1607-B8,
1607-B9, 1607-B10, 1607-B11 Septic - _ ‘ 7
System Overburden Sampie Design Job No. 22192  Checked [Aé Date 7{/5 ch“;.’
Subject  100.C-3 French Drain, 1607-B7,1607-B8, 1607-B9, 1607-B10, 1607-B11
Septic System Overburden Sampling Plan ' Sheet No. 2 of 2
1l R o ] l
2 , i L -
3iDetermination of Overburden Sampling Grid:
. 5{Overburden Sampling Grid Area determined from Table 51, 1G
s]Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)
& I T T — ‘
a{ Total Area: l . ! ' [ ' _ 1 4211.27|m?
“slArea of Decision Subunits (total 2 subunits) : "1 2105.63m?
10 _ 1 L L
11|Decision Subunits divided into 4 Sampling Areas: 526.40|m*
u | T 1 [~ -
13]Sampling Areas divided into a 18 node grid (node numbers 1-16). o 32.90 m? . T
14 L \
15|Nodes to be Sampled (as determmed from Attachment 1, Table A-1, Slample Gnd Ii:’omt Lookup Table)
18 See Attachment 3, Sht 20f2, Septic System Overburden Sampllng Plan, ) C
17 , for Sample Location Table ) _ 1 : ‘ 1
18 . , . . |
16 ' . . ) ‘ . | .
20 1 . ' T
21 . - ,
22
! i . }
aal - i
“25 _ : _ B _ R
%f P
27 . . T A ' T
- o |
.29 : j —L
30 | I ) il il
a1 | L
32 1
33 : -
. - 1 .
- T
ar B . ‘
38 ‘
39] IR )
40 i
44 }
42 T ' ]
44f S [
45
45

47 ‘ : _ _ : .



Originator
Project

Subject .

Date

100-C-3 French Drain, 1607—87 1607-B8,

71'91’2003

1607-B9, 1607-B10, 1607-B11 Septh
System QOverburden Sample Design

Septic System Overburden Sampling Plan

_ JobNo. 22192
- 100-C-3 French Drain, 1607-B7,1607-B8, 1607-B9, 1607-B10, 1607-811

- Calc. No. 0100B-CA-V0166 © Rev. No. 0

Checked ﬁdé

1 ATTACHMENT 1

Date 7/5/c3

Sheet No1 of 1

2

s Sample Grid Pomt Lookup Table.

4

5 .

Defaull Plan. . ‘Sampling Sampiing Sampling Sampling Sarnpling Sampling Sampling | Sampling | Sampling Sampling

& ] Area 1 Area 2 Area 3 Area 4 Area 5 Area & Area7 Area8 . Area s Area 10
'7¢ HPGe/Closeoul 3 6 1 4 5 1 3 3 4 16

8] HPGe/Closeout 4 7 11 3 15 15 5 13 10 . 10

o] HPGe/Cioseout { . 16 3 -2 T © 7 10 11 4 3 14
10| HPGe/Closeout 10 15 .4 12 1 13 4 8 16 4
11} HPGe 2 14 5 9 13 12 8 2 14 8
12 HPGe 13 10 9 13 2 16 1 12 5 3
13| Not Sampling 8 1 10 8 14 4 16 5 8 6
1a] Mol Sampling 1 9 13 1 10 g 12 -1 1 15
15) Not Sampling . 9 12 7 5 6 2 3] 7 15 °
16] Not Sampling 15 18 15 14 16 2 16 11 1
17§  Not Sampling 8 13 8 10 12 " 13 14 2 12
18] Not Sampling 5 2 3 i1 4 3 9 - 10 7 3
18] Not Sampling - 7 1 4 15 11 14 14 B8 13 2
20! _Not Sampling 11 4 ) 2 9 - 7 7 11 9 - 7
21| Not Sampling 12 ] 16 16 3 8 15 9 6 13
22|  Not Sampling 14 5 12 [ 8 g 10 16 12 5
231™ Note: Grid nodes for each sampling area in each waste site. should be numbered consistently, €.g., begin numbering

24

the nodes in the northwesternmost node. Then number consecuﬁvely left to right as shown in Rig—S-% of this 1G
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3 Number of DeCIsmn Subumts Based on Area.

] .
& Area of Primary Decision Unit (m2}) Number of Subuniis
7 : <1,394° 1
By .. . - =1,394 to <2,326 2
) . . 22,326 1o <3,256 3
ol >3,256 to <4,188 4
11 . >4,186 to <8,303 2
PN >6,303 to <13,024 3
13 ' >13,024 to <16,745 4
14 . >16,745 to <20,466 .5
15 . ‘>20 466 . . ROUNDa (Area/3,720)
16}a ROUND is an integer rounding function. : ' ' ]
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SQUARE METERS.
: : 2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER:
' U 7 OF EACH NODE. -

3. THE OVERBURDEN CONSISTS OF SAMPLING AREAS A1,
A2, A3 & A4 WITHIN  DECISION SUBUNIT 1.

LEGEND

=

T A AT
/ﬁ/ i

o GAMMA ENERGY ANALYSIS & CLOSEOUT
W

VERIFICATION -SAMPLING NODE

GAMMA ENERGY ANALYSIS

7 _ SAMPLING NODE
T e 7 v | !
T s : / -
//;/ 7 : SAMPLE LOCATION TABLE
WA, : -
Srdrratre DECISION SUBUNIT | SAMPLING AREA | SAMPLE. NODE | NORTHING | EASTING
1 T Iy O-Ai—2_ | 143068564 | 56538373
O=A1=3 4396738 | 565385.65
O—Al—4 4396637 | 565363.79
e TO—AI—10_ [ 143860.40 | _565386.33
= I O—AI—13 13565.00 | 565366.6
) O—AI—16 | 143960.18 | 565366.97
A2 G—AZ-3 143066.66 | 565388.63
21 3 OmAZ 6 143664.11 | 565388.78
A i “O—AZT 14396250 | 565388.83
— O—AZ—10 | 143970.55 | 565380.77
e ‘ O—AJ—14 | 143965.10 | 565390.97
f/ /;; O—AP—15 | 143563.64 | 565391.02
NN ——— ) 14 AS O-AS- 143672.40 | 56530304
TS A3 143§71.03 | _565393.08
'f'/ A7 VG OAS-4 43066.91 | 56539315
LA N ) 15 A< O—AS—E | 14396677 | S6E383.38
N T 7 O—A3—9 | 143972.06 | 565395.36
irr O-A3-11__| 14396897 | 565395.43
16 8 v O—Ad=3 33968.82 | 565397.74
16 D=A#-4 | 143967.43 | 565397.76
O—Ad—7 143563.01 |- 565307.81
: O—A4—9 | 143969.66 | 565398.73
. O—A4—12_ | 143061.78 | 565389.51
i O—A4—13 | 143967.81 | 565401.32
| o
. y of
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{ 2. SAMPLES WL BE TAKEN FROM THE APPROXIMATE CENTER |
OF EACH NODE. '

3. THE OVERBURDEN OONSISISOFSMF"UNGAREASA‘IMKSMD
A4 WITHIN DECISION SUBUNIT 1. AREBB-E.BS B?ANDBBM‘I’HIN
DECISION SUBUNIT 2.

LEGEND

‘GAMMA ENERGY ANALYSIS/CLOSEQUT
VERIFICATION SAMPLING NODE

T7]  CAMMA ENERGY ANALYSIS
527 SAMPUNG NODE

SAMPLE LOCATION TABLE

b rc‘Pv

."l"L 1\00 lg f/ ol & Rev.No

DECISION SUBUNIT| SAMPIING AREA | SAMPLE NODE| NORTHING

Sheet No._ €.
Dale

ATTACHMENT 3

1 AT O=Al= A7IE.17_| 56487495 ||
: OoAi= 714,53 | SE4nsn 91
DAl [A715. 87 | 564850 40
=A)= 14471020 | _opaas4 =3
O-Al= SAEBYIE | 56485380
O—Al— 50043 | 564859.21
[+ A +4851.5¢ ] X
—AZ— AGTEEA_| CEARTD.42
—AZ— 467751 | 584879.90
—AZ—7 | 143000.95 | BE4755.40
~AZ-10 23059, SE4777.00
Az 14 4081 56488192 |
A7 15 43081, E4wae.72 ||
~A2-18 F4050, 5640580,35
(] O=AG= YTy 47
D—A3= 401038 | BAK203.87
A3 44005.02_| 585200.60
- 782 | 56518044
A3 439771 [
= A3 382344
0-A3=17 AIETEEE | SARS0. 12
AT AV | 143872.17 | SEOEIB.52
AL O—M— T43625.74 | BESH00.36 |
=i 4382481 | 56560889 |
DA A3870.12_| 565600.00
DAk T3816.87_|_ 56550084
O-M=-13 A3WTEAT_| Be5EI5.T0
0=M=13 4381197 | 85550110
z B O-B5 1380580 .78
=5 43800.40_| 58558808
—BE! 4378024 | BALESE 30
B8~ 4376724 | 5855850
0-B5-13 43777.81 | 56559128
0-85-1§ 4376382 | 56559151
BE OB B0 | EBSSUE.4Y |
D—Hb— 4375083 | BESEDO.1S |
=B 43764.16_| SESAD0.34
-BE— 4377698 | 6380045
B 4376281 | B65600.85 ||
D—g6— 4378872 | 585600.73
B7 = +3806.90 | 585604.83 |
57— 4375365 | | mgg‘t_?_.‘
=674 4378675 | 56560495 |
=H7= 5 58580503
—E7- A3ITBT AT | 56580528
O-B7-11 4375188 | 565600.82
] 0-Ba-: 4360084 | S65614.41
B8 43754,78_|_585014.85
—BA=4 4TJEB.B3_| CAGA1A6E
~BE-E 43762.30 | 5E5618.18
O-B8~12 4376109 { 58 i
O~B8=13 4378649 | 8E5671.00

|
1607-B10
N 143870
1607-87
G0
.SCALE 1:250--.
. 25 0 ;.5 L] 10 meters
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SCALE 1:250 SCALE 1:400
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100 B/C AREA
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SCALE 1:150
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NOTES

. OVERBURDEN NODE AREAS ARE APPROXIMATELY 3.31

SQUARE METERS,

. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER

OF EACH NODE.

. THE OVERBURDEN CONSISTS OF SAMPLING AREAS A1,

A2, A3 & A4 WITHIN DECISION SUBUNIT 1,

LEGEND

SAMPLING NODE

GAMMA ENERGY ANALYSIS

GAMMA ENERGY ANALYSIS & CLOSEOUT
VERIFICATION SAMPLING INODE

SAMPLE LOCATION TABLE

DECISION SUBUNIT SAMPLING AREA | SAMPLE - NODE | NORTHING EASTING
1 Al O—-A1-2 143968.54 | 565383.73
O-A1-3 143867.38 | 565383.65

O-A1—4 143966.37 | 565383.78
O—-A1—10 143069.49 | 565386.33
O—-A1—13 143865.00 | 565386.60

O—Al1—16 143960.18 | - 565386.97
A2 O-—-A2-3 143068.66 | 56538B.63

O—-A2~6 143964.11 | 565388.78
C—-A2-7 143862.58 | 565388.83

O—A2—10 14397099 | 565380.77

O—A2—14 143965.10 |  565390,97

O—-A2—15 143863.64 | 565391.02

A3 O-AZ-1 143572.49 | 56539304

O-AZ-2 143971.03 | 565393.08

O—AZ~4 14.3968.21 565393.15

O-A3-5 143966.77 | 565393.18

O-A3-9 143872.06 | 565395.36

O--A3~11 1439668.97 | 565385.43

A4 O—A%4~-3 143968.82 ) 565397.74

O—Ad~4 143967.43 | 565387.76

O—A4-7 143963.01 |- 565397.8

O—-A4-9 | 143069.59 | 565390,73

. O-A4—12 | 143967.78 565398,51
! O-A4—13 143867.81_| 565401.32
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18C:07080 2 § : - NOTES
o 3 & 1. CVERBURDEN NODE AREAS ARE APPROXIMATELY 32.90
3 a SQUARE METERS,
w 2. SAMPLES ‘WiLL BE TAKEN FROM THE APPROXIMATE CENTER
' - OF EACH NOOE. . : .
. THE OVERBURDEN CONSISTS OF SAMPLING AREAS Al, A2, A3, AND
A WITHIN DECISION SUBUNIT 1. AREAS B5, BS, B7, AND BS Wit
DECISHON SUBURIT 2. ) . ’
1607810
N 143970 : LEGEND
GAMMA ENERGY AMALYSIS/CLOSEOUT
VERIFICATION SAMPLING ' NODE
N 144700 1 1607-87 GAMMA ENERGY ANMALYSTS ’
l A wpum RODE
 SAMPLE LOCATION TABLE
DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE NORTEING |- RASTING
1& A1 f;::} ‘ﬂ?’:g:;'d‘ 74: 5’
B I T M
O=Al=13 44887,
B c 118 4
A N )—-%i_—‘ 4 1 ERABEA, ]
i | 44578.094 BEAATS &
A= 4487751 | 564879,
= TTee0.58 | BENTRE.
—A2-10_ | 143959.34 | 884777.00
~A2 14 4+4081.00 - | 564981,
:-ﬂ-:ﬁ : 1.1: BE4088.7:
A3 O-A3— 4404601 m.‘d
D=Ad- 10.38 |
) ' = % 19044
SCALE 1:250 SCALE 1:250 oA 5771 ; #
0. - K %
25 0 25 8§ 10 meters J 25 0 25 5. 10 msten e Thaats ae | Sesenss
: _ . OoASCIT_ | 14382213 | BEssyA.EZ
. S At 43825.74 k]
4] g 8 = 24,81 ] B
@ 8 3 r {3820, K]
b4 in n 43518, 5800,
wl w wr ey e LXK 57
- = ‘\'_)m -.l \'531l.9?g 1.10
A2 1607-B7 B 360049 | £65506.08
N 144020 -BS“ ‘3; 742: ﬁ
1 - =85 43767 R
= 1607-88 A3 _ SE Smmnd A
8 - X X
- g e e | s
o7 Sh st | s
. A3 TN LT ! -B8-15 uﬁ 5
G T . : ~BA16__ | 14375592 | SASRO0TI
d 1 ] 6 h/@//] . &7 O-87= 143506 %0 ¥
7] WA @) S TETMMRIS Th
® /@,/I ! e e uﬁ%'-t :zu
,///,Q;//J " I 15 I 1 X - A um.':i 52550082
Sy ; o =B8= A 4
o 14s0m0. | SRR . E Sl dEe
1607~B11 1607-B9 e —~Eed R
A3 7 : Eommaail
N 143800 oy 1 —== : :
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Suggested Path for Addressing Interim Safe Storage of the 105-N Reactor/ 109-N
Facility into the CERCLA Process

Introduction:

- On December 10, 2003 members of Bechtel Hanford, Inc. met to discuss the regulatory
“path forward” for addressing the interim safe storage of the 105-N Reactor and the 109-
N facility. Some of the questions raised during this meeting were as follows:

1. “Since a National Environmental Policy Act (NEPA) Environmental Impact
- Statement (EIS) was performed for the “other” reactors, does one need to be
performed for N?” If so can/ should the existing EIS be modified?

2. 1s CERCLA the best path for the 105-N Reactor and the 109-N facility? If so, do we
write an Engineering Evaluation Cost Analysis (EE/CA) (non-time critical removal
action) or perform a Remedlai Investigation Feasibility Study (RI/FS) (remedial
action)?

3. What are the current Tri-Party Agreement Commitments for N Reactor?
Responses to Questions/ Issues:

In response to the first issue, “Since an Environmental Impact Statement (EIS) was
performed for the “other” reactors, does one need to be performed for N?” If so, can/
should the existing EIS be modified?” The answer to this question is maybe. The
decommissioning of the N-Reactor (which includes 109-N) was specifically excluded
from the current EIS. Reviewer comients on the EIS (Decommissioning of Fight
Surplus Production Redctors at the Hanford Site, Richland, Washington (DOE/EIS-
0119F)) requested the inclusion of N Reactor in the decommissioning plans. The
response io the comments was “The N-Reactor 1s not now available for
decommissioning; however, at an appropriate time the N-Reactor Wﬂl be
decommissioned and appropriate NEPA documentation prepare

Should there be a proposal to dismantle the reactor under the Atomic Energy Act (AEA)
authority, an EIS would be one method of evaluating the impacts of that action. With
regards to the question on whether the existing EIS could be revised to include N-
Reactor, the opinion of those in attendance at the meeting, was that the current EIS,
which was conducted on behalf of the other eight reactors (B, C, D, DR, F, H, KE, and
KW) is too old to be revised to include N-Reactor. If the decision were made to pursue
EIS coverage at the N-Reactor, a new document would most likely need to be written.

Still, an EIS would not be required prior to conducting a CERCLA removal action to
achieve interim safe storage of the reactor provided that NEPA. values are addressed
within the CERCLA documentation authorizing the work.
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160 AREA UMM -- March 2004
Groundwater Remedial Actions

Groundwater operations and related highlights for Februa:ry 16 throu gh Ma:rch 21 are
summarized as follows:

100-NR-2

»

>

The pump and treat system operated at 100 % of planned operatidn during the
report period. Average flow rate was 63 gpm.

A revised schedule for the DQO to determine additional data needs for
determining aquatic and riparian impacts was prepared and presented to Ecology.- -
Scoping samples will be collected along the shoreline this March to cover the
spring season and again in fall after the DQO and formal SAP are completed.

Low water levels have necessitated switching back and forth from extraction well
N-75 to N-105A to maintain the system design flow rate (Attachment A).

Drilling and coring was completed for a multi-depth monitoring well location at
N springs near the center of the strontium-90 plume (Attachment A). Core
samples are being used in the apatlte and phytoremedlatmn lab studies.

1001@4

> The pump and treat system operated at 99.3% of planned operation during the

report period. Average flow rate for the reporting period was 284 gpm (average
flow based on cumulative total for FY04 is 270 gpm).

Hexavalent chromiuym and .speciﬁq conductance results for the January monthly .
sample from well K-130 were 83 ug/L and 444 uS/cm, respectively.

The pump in well K-126 was lowered by 5 ft on 3/17/04. Since then a pumping
rate of 20 gpm with 12 to 13 fi of drawdown has been maintained. At 20 gpm the
water leve] is within about 1 ft of the low level trip. Maximum sustainable
pumping rate appears to be in the 21 - 22 gpm range.

100-HR-3

» The HR-3 pump and treat system operated at 99.9 % of planned operation during

the report period. Average flow rate during report period was 161 gpm (average
based on cumulative total for FY04 is 178 gpm). Periodic shutdown of extraction
wells occurred due to low water level and solenoid valve malfunctions.



> ISRM:

e An ISRM focus groﬁp met at Hanford on March 2nd, 3rd and 4th to review
performance issues and to make recommendations for corrective actions. A
draft final report is expected in March. -

¢ Installation of the first phase of the planned_ISRM_ extension was terminated
' based on analysis of existing and new monitoring results suggesting
- breakthrough.

o Inplace of the ISRM extension, it was agreed to proceed with a small scale
pump ‘and treat system to address the new chromium plume (Attachment B).
The temporary pump and treat system will initially use existing wells and will
be operational by the end of July. Three new wells for performance
monitoring and or to expand the extraction network will be drilled during
FY04. The objectives of the new pump and treat expansion are 1o :

v"" prevent further impact to the river in the central shoreline region, and
v' mass reduction (a 50 gpm system should remove about 10 kg/month)

¢ Follow-up characterization work will be conducted on the existing ISRM
based on review panel recommendations.

» Continuous monitoring of water levels in the new wells near the 182 D reservoir
showed that the mound created by the reservoir leak has nearly dissipated in
response to lower water levels in the reservoir. Apparently major leakage from
the reservoir occurs only when the water level exceeds about 8 fi.
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ATTACHMENT B

100-HR-3 (100-D Area)
Water Table and Modeling Analysis
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+ . Compliance Monitoring Well
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100- K Area. K-Basins Groundwater Momtormg

Bob Peterson PNNL (373- 9020)

KE Fuel Storage Basin

e Results are available for samples collected in late January 2004. Tritium

concentrations continue to decrease from the recent “pulse” of higher
~ concentrations that appeared during 2003.

s. No evidence of remobilization of KE Condensate Crib contammants asa-
consequence of remedial action to remove the crib in December 2003
(completed in February 2003).

e Note: Shudge removal scheduled to start at KE Basin North Load Out Pit
soon. Need for changes in monitoring activities is being reviewed.

KW Fuel Storage Basin

. Constant or gradually declining tritium concentrations for January 2004
samples.

e Again, no evidence of remobilization of KW Condensate Crib contaminants
as a consequence of remedial action to remove the crib in December 2003
(completed in February 2003).

e Proposed location for new monitoring well between the KW reactor and the
river. (replacement for well 199-K—33) has been approved by DOE and
forwarded to FHL

100-K Burial Ground Issue

e Most recent tritium result shows a continuing decrease from peak
concentrations seen in late 2001/early 2002.
o Current concentration is ~18,000 pCi/L, which is _]ust below the
drinking water standard.



Preliminary Results for Aquifer Tube Samples from 100-D Shoreline

Bob Peterson, PNNL (373-9020)

New information for 100-D Area from this vear's sampling event includes:

s Hexavalent chromium concentrations appear to be generally lower than in
Previous years. Trend charts showmg all data for the 100-D shoreline will be

forthcoming.

¢ Sulfate, an indicator of ISRM injections, is elevated along the ISRM segment
of shoreline, showmg that groundwater affected by the ISRM has reached the
river.

s Hexavalent chromium along the central segment is defimitely elevated above
standards at several sites, and concentrations appear to be consistent with what
is observed in adjacent monitoring wells.

¢ Hexavalent chromium along the pump—n—treat segment are below the dnnkmg
water standard (100 ug/L), but remain above the criteria for protection of
aquatic organisms (22 ug/L) at several locations.

o The four sites equipped with riverbed aquifer tubes installed during the ecarly

~ stages of the ISRM (i.e., tubes at 3- and 6-foot depths just offshore) have been
refurbished and all are producmg good water samples.’



Aquifer Sampling Tube Activities

Bob Peterson, PNNL (373-9020)

Fiscal Year 2004 Sampling Event

Sampling of all existing and newly-installed tubes is complete, with the
exception of the 100-F Area, which will be sampled during the week of March
29.
More tubes have been sampled this year than in previous years, providing data
for several projects, including:

o Performance monitoring of the interim remed1a1 actions

o 100-BC-5 pilot risk assessment

o Long-term monitoring of operable unit conditions where interim

actions are not underway.

New data to better describe the vertical distribution of hexavalent chromium
along the interim action segments have been obtained, and will be useful in

- characterizing the impact of bank storage on the quality of groundwater

discharging to the river.
Although some maintenance/preservation work remains to be done on several

existing tube sites, they have survived as useful momtormg facilities well
beyond their expected lifetime! '

Interprétation and Reporting

Currently assembling all tube status information; field parameters data; and

. field screening resulis for hexavalent chromlum and sulfate, into a

spreadsheet.

o A report will subsequently be published 1ater this year after ail
analytical results have been received, and interpretations of trends
completed.

HEIS database is being populated with historical data from tubes, data which
has previously only been available as a printed report (spec1al thanks to Roger
Schreck!).

o This will help in determining concentration trends at strategic

locations (e.g., adjacent to interim remedial action sites).



