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MAINTENANCE PROGRAM FOR THE

E-AREA LOW-LEVEL WASTE FACILITY AND SALTSTONE PERFORMANCE ASSESSMENTS AND THE COMPOSITE ANALYSIS

FY 2005 IMPLEMENTATION PLAN

1 EXECUTIVE SUMMARY

The Performance Assessments (PAs) for both the E-Area Low-Level Waste Facility (ELLWF) and Saltstone disposal facilities assess the calculated dose impact on the public from the respective radioactive disposal sites to verify compliance with Department of Energy (DOE) performance standards.  The Composite Analysis (CA) is a management tool whose purpose is to assist DOE in assessing the possible impacts on the public and environment from multiple sources of radioactive material at a site (such as SRS) in order to determine where DOE may need to focus attention or take mitigating actions.  The DOE, through its Implementation Plan for DNFSB 94-2 and its Waste Management Order (DOE Order 435.1), requires the maintenance of both the ELLWF and Saltstone PAs and the CA.  Because the PA and CA results are in part based on technically uncertain data, conservative parameters, or both, a maintenance program is needed to provide greater confidence in the results of the analyses and in the long-term plans for public and environmental protection.  Additionally, a disciplined process to address potential changes in disposal operations (e.g., new waste forms, change in unit design) is needed to ensure that proposed changes do not adversely affect disposal facility performance.  The preparation and execution of this plan is consistent with the “Maintenance Guide for DOE Low-Level Waste Disposal Facility PA and CAs” (November 10, 1999) as reflected in DOE Order 435.1.  The purpose of both the PA and CA maintenance programs (MAP) is to confirm the continued adequacy of the PA/CA and to increase confidence in the results of the PA/CA.  The elements of the PA/CA MAP are:

· Unreviewed Disposal Questions and Special Analyses

· PA/CA Revisions

· PA/CA Reviews

· Monitoring 

· Tests and Research

The maintenance activities for the CA and the E-Area and Saltstone PAs are summarized in Tables 1 through 5.  The budget supporting the PA/CA MAP activities is reflected in Tables 6 through 9.  Tables 6 through 8 contain the respective budgets for maintaining the ELLWF PA, the Saltstone PA, and the CA.  Table 9 contains the grand summary of the budget for all PA and CA maintenance activities.  The MAP will reflect both PA and CA-related activities in the Annual Operating Plan (AOP) for each fiscal year and the outyears for ten-year budget planning purposes.  PA and CA special analyses are discussed in Section 2 along with the Unreviewed Disposal Question (UDQ) process.  The UDQ process was developed so that proposed changes in disposal operations (e.g., wasteforms not analyzed in the PA, changes in disposal unit design) are considered in a disciplined manner to ensure they do not adversely affect disposal facility performance.  Impacts of PA Special Analyses on CA assumptions/results will be evaluated as part of each PA/CA Annual Review.  A CA special analysis will also be conducted whenever changes in the assumptions/results in the CA (e.g., land use, remediation, closure) occur.  The CA will also be assessed and modified accordingly if the strategy for closure of the high-level waste tanks is modified.  Section 3 includes discussion on PA and CA revisions which will be scheduled when required.  The first CA revision was conducted in FY 1999, and included the WSRC response to the DOE Low-Level Waste Federal Review Group’s (LFRG) “Conditions of Approval” which was documented as an addendum to the CA.  CA Addendum Review Team Comments assigned to Maintenance are addressed in Section 3.3 and Appendix A.  In Section 4, the various factors considered in the PA and CA annual review are discussed.  The annual reviews will consider factors such as site future land use plans, changes in remediation and closure plans, and changes in source terms.  The monitoring program developed to allow validation of the PA and CA by comparing actual monitoring data with PA/CA results is discussed in Section 5.  In Section 6, the test and research program that supports the PA and CA is discussed.  The initial test and research activities will be conducted to reduce the uncertainty of PA and CA results.  Each of these five program elements is discussed in further detail in this document.

Table 1.  Summary Table for PA & CA Maintenance Program – Special Analyses ($K)


[image: image1.wmf]Special 

Analyses

Maintenance

FY05

FY06

FY07

FY08

FY09

FY10

FY11

FY12

FY13

FY14

Total

ELLWF 

PA

Tasks Performed Annually

1

Maintain PA Control System through UDQ Evaluations

150

150

150

150

150

150

150

150

150

150

1500

2

Prepare Interim Measures Assessment

50

30

30

30

30

30

30

30

30

30

320

3

Update the ELLWF Closure Plan to Reflect Facility Changes 

& Respond to DOE Comments

50

25

25

25

25

25

25

25

25

25

275

4

Maintain computer codes, models and PA baseline 

documentation.

65

65

20

20

20

20

20

20

20

20

290

5

Provide support to SW and DOE-SR on regulatory and policy 

issues and in public interactions

50

50

50

50

50

50

50

50

50

50

500

6

Emergent Special Analysis/UDQE work (e.g., D&D, MOX, 

Pit Dissasembly, waste with no path to disposal, etc.)

100

100

200

300

300

300

300

300

300

300

2500

Waste Form Specific Analyses

7

Evaluate Onsite Disposal of Pu-238 Transuranic Waste per 40 

CFR 191 and DOE 435.1 requirements

60

100

50

50

260

8

Evaluate disposal of Spent Fuel reactor moderator deionizer 

resins in the IL Vault or CIG trench

50

50

9

Evaluate disposal TEF TPBARs and other production waste*

80

50

50

180

10

Evaluate past CIG disposals not meeting new structural 

criteria

50

50

PA Revision

11

Prepare program plan for the PA revision

15

15

12

Prepare an interim closure analysis of Slit Trenches #1 and #2

175

175

13

Expand the automated Intruder Analysis application to the 

remaining disposal units

40

40

14

Revise LAW Vault model to incorporate latest PA 

assumptions and methodology

150

150

15

Revise Slit and Engineered Trench Model to Incorporate 

Results for the Cellulose Degradation Product Study

40

40

16

Revise CIG model to incorporate latest PA assumptions and 

methodology

150

150

17

Revise NR Pad model to add 643-7E location and incorporate 

latest PA assumptions and methodology

150

150

18

Revise analysis for the Air Pathway for all disposal units.

50

50

19

Prepare All-Pathways analysis for all disposal units.

30

30

20

Revise Radon Analysis for IL Vault to reduce conservatism

20

20

21

Perform uncertainty analysis

100

100

22

Prepare PA Revision and support review process

150

100

250

ELLWF PA Total

1085

1260

675

625

575

575

575

575

575

575

7095

SDF PA

1

Revise closure plan for Saltstone Disposal Facility

25

10

10

10

10

10

10

10

10

105

2

Maintain PA Control System through UDQ Evaluations

50

50

50

50

50

50

50

50

50

450

3

Prepare a Special Analysis of Vault #4 performance as a 

module of the PA revision

250

250

4

Support Waste Solidification Area Projects on interactions 

with DOE-HQ and the NRC on Section 3116 implementation

20

20


*
Funded by or cost shared with project or waste generator     ** Funded through PA Special Analysis budget.

Table 2.  Summary Table for PA & CA Maintenance Program – PA/CA Revision ($K)


[image: image2.wmf]PA/CA 

Revision

Maintenance

FY05

FY06

FY07

FY08

FY09

FY10

FY11

FY12

FY13

FY14

Total

ELLWF 

PA

1

Outyear Revisions.  Revise the PA and 

issue it to DOE for review and approval

*

*

*

550

550

100

1200

0

0

0

0

0

550

550

100

0

0

1200

SDF PA

1

Outyear Revisions. Revise the PA and 

issue it to DOE for review and approval.

*

*

*

600

300

100

1000

SDF PA Total

0

0

0

0

0

600

300

100

0

0

1000

CA

1

Outyear Revisions.  Revise the CA and 

issue it to DOE for review and approval

550

550

100

550

1750

0

0

550

550

100

0

0

0

550

0

1750

GRAND TOTAL: PA's + CA

0

0

550

550

100

1150

850

200

550

0

3950

ELLW PA Total

CA Total


* PA Revision totals for FY05-07 are reflected in Special Analysis and Test & Research tables
Table 3.  Summary Table for PA & CA Maintenance Program – PA/CA Annual Review ($K)


[image: image3.wmf]Annual 

Review

Maintenance

FY05

FY06

FY07

FY08

FY09

FY10

FY11

FY12

FY13

FY14

Total

ELLW PA

1

Annual Review and Maintenance Plan 

Update

50

50

50

50

50

50

50

50

50

50

500

ELLWF PA Total

50

50

50

50

50

50

50

50

50

50

500

SDF PA

1

Annual Review

10

30

30

30

30

30

30

30

30

30

280

SDF PA Total

10

30

30

30

30

30

30

30

30

30

280

CA

1

Annual Review

30

30

30

30

30

30

30

30

30

30

300

CA Total

30

30

30

30

30

30

30

30

30

30

300

GRAND TOTAL: PA's + CA

90

110

110

110

110

110

110

110

110

110

1080



Table 4.  Summary Table for PA & CA Maintenance Program – Monitoring ($K)


[image: image4.wmf]PA/CA 

Monitor

Maintenance

FY05

FY06

FY07

FY08

FY09

FY10

FY11

FY12

FY13

FY14

Total

ELLW PA

1

Implement Vadose Zone Monitoring 

Program

400

330

330

330

330

330

330

330

330

530

3570

2

Implement Other Monitoring Based on PA 

Monitoring Plan

25

25

25

25

25

25

25

25

25

25

250

3

Conduct Annual PA Monitoring Validation

25

25

25

25

25

25

25

25

25

25

250

4

Develop Vadose Zone Model Using VZMS 

Data for Comparison with PA VZ Model 

50

50

100

500

430

380

380

380

380

380

380

380

580

4170

SDF PA

1

Implement monitoring based on PA 

monitoring plan

0

2

Conduct Annual PA Monitoring Validation

10

10

10

10

10

10

10

10

10

10

100

SDF PA Total

10

10

10

10

10

10

10

10

10

10

100

CA

1

Implement Monitoring Based on CA 

Monitoring Plan (Site funding)

0

2

Conduct Annual CA Monitoring Validation

25

10

10

10

10

10

10

10

10

10

115

25

10

10

10

10

10

10

10

10

10

115

GRAND TOTAL: PA's + CA

535

450

400

400

400

400

400

400

400

600

4385

ELLW PA Total

CA Total


Table 5.  Summary Table for PA & CA Maintenance Program – Test & Research ($K)


[image: image5.wmf]Test & 

Research

Maintenance

FY05

FY06

FY07

FY08

FY09

FY10

FY11

FY12

FY13

FY14

Total

ELLWF 

PA

Modeling and Calculations

1

Evaluate impact of seismic events and differential 

settlement on LAW vault cracking*

90

90

2

Evaluate groundwater plume interaction between 

disposal units*

70

70

3

Evaluate probabilism in performing uncertainty 

analysis using GoldSim*

70

70

4

Evaluate waste layer subsidence for all disposal 

units except ET's*

30

30

5

Evaluate Kd for reactor moderator deionizers

30

30

6

Evaluate impact of numerical dispersion*

50

50

7

Model geochemical interactions between CDPs 

and Kd's

25

25

8

Evaluate less robust, more cost effective CIG 

disposal unit

50

50

9

Investigate PORFLOW improvements to help 

automate the process and reduce potential errors

60

60

Laboratory Studies

10

Evaluate impact of CDPs on I and Tc Kd values

55

55

11

Evaluate importance of colloids as contaminant 

transport vector

70

60

130

12

Evaluate Kd's and develop range of values for 

different soil types found in E-Area

25

50

25

100

Field Studies

13

Deploy B-25 box corrosion monitoring field 

study

80

5

5

5

5

10

5

5

5

5

130

14

Evaluate feasibility of bamboo as long-term cap 

vegetative cover

30

30

15

Obtain field data on operational soil cover 

physical properties

75

75

16

Evaluate interim cover runoff, durability, and 

maintenance

100

10

10

10

10

20

10

10

10

190

17

Emergent modeling, lab or field studies

100

200

300

300

300

300

300

300

300

2400

650

425

265

340

315

320

325

315

315

315

3585

SDF PA

1

Investigate the geochemistry of iodine, selenium 

and tin in saltstone and far-field environment.

60

60

        Saltstone PA Total*

0

60

0

0

0

0

0

0

0

60

CA

1

Investigate the geochemistry and environmental 

fate of C-14 in the SRS environment

60

50

110

2

Investigate dose consequences in humans of C-14 

from eating fish.

10

10

3

Evaluate waste-specific Kd for C-14 on reactor 

moderator resins

45

45

ELLW PA Total


* Activity supports PA revision



Table 6.  Summary Table for ELLWF PA Maintenance Budget ($K)


[image: image6.wmf]PA/CA MAP 

Element

FY05

FY06

FY07

FY08

FY09

FY10

FY11

FY12

FY13

FY14

Total

Special Analyses*

1085

1260

675

625

575

575

575

575

575

575

7095

Revisions

0

0

0

0

0

550

550

100

0

0

1200

Annual Reviews

50

50

50

50

50

50

50

50

50

50

500

Monitoring

500

430

380

380

380

380

380

380

380

580

4170

Test & Research*

650

425

265

340

315

320

325

315

315

315

3585

ELLWF TOTAL

2285

2165

1370

1395

1320

1875

1880

1420

1320

1520

16550


* Portions of these budgets are funded by other projects or business units
Table 7.  Summary Table for Saltstone PA Maintenance Budget ($K)


[image: image7.wmf]PA/CA MAP 

Element

FY05

FY06

FY07

FY08

FY09

FY10

FY11

FY12

FY13

FY14

Total

Special Analyses

570

525

60

60

60

60

60

60

60

60

1575

Revisions

0

0

0

0

0

600

300

100

0

0

1000

Annual Reviews

10

30

30

30

30

30

30

30

30

30

280

Monitoring

10

10

10

10

10

10

10

10

10

10

100

Test & Research

0

60

0

0

0

0

0

0

0

0

60

SDF TOTAL

590

625

100

100

100

700

400

200

100

100

3015


Table 8.  Summary Table for CA Maintenance Budget ($K)


[image: image8.wmf]PA/CA MAP 

Element

FY05

FY06

FY07

FY08

FY09

FY10

FY11

FY12

FY13

FY14

Total

Special Analyses

0

50

0

0

0

0

0

0

0

0

50

Revisions

0

0

550

550

100

0

0

0

550

0

1750

Annual Reviews

30

30

30

30

30

30

30

30

30

30

300

Monitoring

25

10

10

10

10

10

10

10

10

10

115

Test & Research

0

190

170

75

0

0

0

0

0

0

435

CA TOTAL

55

280

760

665

140

40

40

40

590

40

2650




Table 9.  Grand Summary Table for PA and CA Maintenance Budget ($K)


[image: image9.wmf]PA/CA MAP 

Element

FY05

FY06

FY07

FY08

FY09

FY10

FY11

FY12

FY13

FY14

Total

Special Analyses

1655

1835

735

685

635

635

635

635

635

635

8720

Revisions

0

0

550

550

100

1150

850

200

550

0

3950

Annual Reviews

90

110

110

110

110

110

110

110

110

110

1080

Monitoring

535

450

400

400

400

400

400

400

400

600

4385

Test & Research

650

675

435

415

315

320

325

315

315

305

4070

GRAND 

TOTAL*

2930

3070

2230

2160

1560

2615

2320

1660

2010

1650

22205


* Grand Total – ELLWF  PA, Saltstone PA and CA



2 SPECIAL ANALYSES

The following waste types or waste disposal methodologies have been identified as requiring special analysis (SA) for the ELLW PA, CA, and Saltstone PA.  These analyses will be issued as an addendum to the respective PAs/CA.

2.1 E-Area LLW Facility Special Analyses

2.1.1 Maintain PA Control System Through UDQ Evaluations
a.
Description:  During FY00, a formal system to evaluate disposal practice changes and proposed actions was put into place in the E-Area LLW Facilities.  The process consists of providing Unreviewed Disposal Question (UDQ) Evaluations of proposed activities.  UDQ Evaluations will continue to be required throughout the life of the facility.

Initial UDQ Evaluations for FY05 include:

· Minor discrepancies in CIG SA limits

· Increase limit on non-crushable containers in Slit Trenches

b.
Milestone:  Ongoing activity

c.
Due Date:  Ongoing activity

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05-14 $150K/yr



· 
· 
· 
· 
· 
· 
· 
· 





2.1.2 Prepare Interim Measures Assessment
a.
Description:  No new interim measures were imposed in FY04 as a result of last year’s assessment that integrated results from Special Analyses, Unreviewed Disposal Question Evaluations and Special Studies with the baseline Performance Assessment.  It is expected that each year evaluations, studies and analyses being undertaken during the year could show PA results to be either potentially conservative or nonconservative depending upon the issue being addressed.  For example, in FY03 the timing of doses study demonstrated that this new method for calculating sum-of-fractions will likely increase allowable limits for many radionuclides, while implementation of the aquifer source node optimization study will likely result in lower limits.  These potential changes to PA baseline models and resulting impacts on limits need to be managed in a way that minimizes disruption to Operations and minimizes PA costs.  


The approach to each year’s assessment is to anticipate impacts on radionuclide limits of current-year studies using scoping calculations and simplified assumptions.  The objective is to make recommendations for managing changes to the baseline through interim measures, as required, until the actual studies have been completed, approved and implemented.  Therefore, the task in FY05 will be to prepare a report to assess the need for new interim measures in FY05. Automate process in FY05 to reduce the cost in outyears.

b.
Milestone:  Final report assessing the need for Interim Measures in FY05

c.
Due Date:  08/05, annually

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $50K, FY06-14 $30K/yr







2.1.3 Update ELLWF Closure Plan to Reflect Facility Changes and Respond to DOE Comments
a.
Description:  SRS LLW management is regulated under DOE Order 435.1.  A Disposal Authorization Statement (DAS) was issued by DOE-HQ on 9/28/99 authorizing continued operations of the SRS E-Area LLWF.  The DAS conditions of approval include a requirement to prepare a closure plan complying with the Order, and submit to DOE for approval within one year of DAS issuance.  SRNL prepared a closure plan complying with DOE O 435.1 and associated guidance.  This plan integrates the E-Area LLWF closure with ER RCRA closures at the adjacent old burial ground.  The Closure Plan was approved by DOE in FY01 and must now be maintained and modified to reflect facility changes.  


DOE comments were received on the FY04 revision to the E-Area Closure Plan (revision 4) that were deferred to the next revision. The FY05 revision to the closure plan will address these comments including major reformatting of the document. This revision will also include the basis for establishing a minimum distance between dynamic compaction operations at the time of final closure and adjacent CIG disposal units.

b.
Milestone:  Maintain Closure Plan in accordance with DOE O 435.1. In FY05 modify plan to respond to DOE comments to Revision 4, WSRC-RP-2000-00425.

c.
Due Date:  5/05, annually

d.
Responsibility:  SW&I/SRNL
e.
Estimated Cost:  FY05 $50K, FY06-14 $25K/year





· 
· 
· 
· 
· 
· 
· 
· 








2.1.4 Maintain Computer Codes, Models, Programs and PA Baseline Documentation
a.
Description:  Computer models consist of computer files, assumptions, and much supporting work.  This information needs to be well organized and carefully preserved to allow checking published results and to make changes in the most cost-effective manner.  Computer files generally are preserved, but often it may be difficult to readily identify which files represent the final product and to determine the order in which to process the files.  Assumptions, “work-arounds,” and supporting work often are not documented.   Solid documentation and well-defined storage methods will prove highly beneficial in the future.  A quality assurance plan was issued for the PORFLOW computer program, which was placed under configuration control in FY02-03.  

      In FY05-06, critical features of each disposal unit conceptual model as contained in the PA will be documented in a series of baseline reports which will be placed under configuration management/control.  These documents will be updated whenever a new Special Analysis or other pertinent RWMB document is approved.  The RWMB database developed in FY04 will be maintained. This database contains the latest disposal unit limits and associated reference to eliminate confusion. A floating license agreement will be established with the PORFLOW developer to minimize software cost. Finally, onsite PORFLOW training will be held for new modelers.

b.
Milestone:  Place purchase orders, produce baseline model data reports, maintain RWMB limits database, and conduct PORFLOW training

c.
Due Date:  9/05, annually

d.
Responsibility:  SRNL

e.
Estimated Cost:  FY05-06 $65K/yr, FY07–14 $20K/yr


· 
· 
· 
· 
· 
· 






2.1.5 Provide Support to SW and DOE-SR on Regulatory and Policy Issues and in Public Interactions
a.
Description:  This task is to provide help in monitoring developments and contributing technical expertise on regulatory and policy issues impacting SRS LLW disposal operations. Activities include technical support on interactions with the SRS Citizens Advisory Board, DOE Low-Level Waste Disposal Federal Review Group, National Academy of Sciences, Defense Nuclear Facilities Safety Board, and other regulatory and oversight bodies. Scope in FY05 includes development of animation and physical models of SRS LLW disposal systems for use in public meetings.

b.
Milestone:  Technical support on regulatory and policy issues/forums affecting SRS LLW disposal 

c.
Due Date: As needed

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05-14 $50K/yr






2.1.6 Emergent Special Analysis/UDQE Work (e.g., D&D, MOX, Pit Disassembly, Waste With No Disposal, etc.)
a.
Description:  This task includes work such as Special Analyses and support for reviews that were not anticipated.  Historically, it has been demonstrated that work has emerged that was not possible to forecast.  In general, this task supports evaluation of special or problem waste forms (e.g., D&D waste) and waste with no disposal path. It is also for waste forms from new missions such as Mixed Oxide Fuel and Pit Disassembly/Conversion projects.  The funding levels are based on expenditures for emerging work in the past.

b.
Milestone:  N/A

c.
Due Date:  As needed

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:
FY05-06 $100K, FY07 $200K, FY08-14 $300K/yr







2.1.7 





2.1.8 Evaluate Onsite disposal of Pu-238 Transuranic Waste per 40 CFR 191 and DOE 435.1 Requirements
a. Description:  Current requirements for shipping and disposal of transuranic waste at WIPP will require that a large fraction of SRS stored 238Pu waste be repackaged.  SRS experience indicates that worker safety will be a major issue with characterization and repackaging due to the elusive nature of 238Pu and the expected degraded state of internal packaging.  A process has been established by SW to determine which containers cannot be safely repackaged.  This task is to evaluate near-surface disposal of high-risk Pu-238 transuranic waste in the vicinity of TRU Pad #1. This disposal will be assessed per 40 CFR 191 performance requirements (i.e., regulations governing geologic disposal such as WIPP) demonstrating that this material does not need the degree of isolation afforded by a geologic repository. This disposal will also be evaluated against DOE 435.1 performance requirements for low-level waste. The initial analysis will be performed in FY05 and finalized in FY06. Reviews and refinements are projected in FY07-08.

b. Milestone: Final report

c. Due Date:  6/05, FY06

d. Responsibility:  SW&I/SRNL

e. Estimated Cost:  FY05 $60K, FY06 $100K, FY07-08 $50K






2.1.9 Evaluate Disposal of Spent Fuel Reactor Moderator Deionizer resins in the IL Vault or CIG Trench
a.
Description:  There are ~48 reactor deionizer vessels containing resin in storage at SRS currently without a disposal path. The deionizers which were used to control the chemistry of SRS reactor moderator during operation contain an appreciable amount of C-14. This task will take results from a study evaluating carbonate geochemistry to provide a source term for the air pathway. Gas phase transport modeling will be performed to generate C-14 release at the ground surface. Air modeling and dose calculations will be produced to calculate a disposal limit for either the IL Vault or CIG Trenches in a Special Analysis.

b.
Milestone:  Final report

c.
Due Date: 4/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $50K







2.1.10 Evaluate Disposal TEF TPBARs and Other Production Waste
a.
Description:  Spent tritium producing burnable adsorber rods or TPBARs will be generated from operation of the Tritium Extraction Facility (TEF). These rods contain a significant amount of unextracted tritium as well as other activation products. This task consists of at least two Special Analyses. The initial SA, started in FY04, evaluated IL Vault disposal of the first disposal box containing the initial 900 extracted TPBARs and a lead test assembly containing 32 unextracted TPBARs. This SA will be completed in FY05. The second SA, also to be performed in FY05, will evaluate disposal of spent TPBARs from future TEF production in a non-vault disposal unit. Finally, funding is set aside in FY06-07 to evaluate any additional TEF wastes from this new mission.

b.
Milestone:  Two SA reports

c.
Due Date: 11/04 (first SA), 5/05 (second SA)

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $80K, FY06-07 $50K/yr






2.1.11 Evaluate Past CIG Disposals Not Meeting New Structural Criteria
a.
Description:  New structural criteria were established in a UDQE in FY04 to ensure long-term (300 year) structural stability of grouted waste forms in accordance with assumptions in the E-Area PA. A subset of prior CIG disposals contained B-25 boxes and other suspect containers not likely to meet these new criteria. This SA will evaluate these selected disposals in context of the overall disposal unit performance. If performance objectives are exceeded as a result of these disposals a concrete mat will be installed over these sections of trench as an infiltration barrier.

b.
Milestone:  Final report

c.
Due Date: 8/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $50K








2.1.12 Prepare Program Plan for the PA Revision
a.
Description:  The next E-Area PA Revision is underway with the development of new models and revision of limits for each disposal unit. This task is to prepare a program plan that identifies and describes the elements of the PA revision to bring them together into a consistent program. The plan will describe the PA revision strategy and develop a schedule for organizing work tasks.

b.
Milestone:  Final plan

c.
Due Date: 3/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $15K









2.1.13 Prepare an Interim Closure Analysis of Slit Trenches #1 and #2
a.
Description:  An FY2004 comprehensive re-evaluation of solid radioactive waste disposal in E-Area Slit Trenches produced a significantly lower disposal limit for tritium (Special Analysis WSRC-TR-2004-00300). The new limit for generic tritium waste forms is lower than the activity already placed in Slit Trenches #1 from building 232-F demolition. This observation raised a concern that the disposal unit might not meet performance objectives defined under DOE Order 435.1, despite conservatisms built into PA analyses supporting the operational phase of the E-Area facility. To address this concern, a Special Analysis is being performed for Slit Trenches #1 and #2. Recognizing that the trenches are nearly filled to volume capacity, the assessment will take the form of a preliminary “closure” analysis. Operational analyses rely on typically conservative assumptions and model inputs to cover unknown / general conditions during future facility operations. In contrast, the present closure analysis will assess projected performance under actual, as-filled, conditions using model assumptions and inputs tailored to known conditions specific to Slit Trenches #1 and #2. This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date: 2/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $175K






2.1.14 Expand the Automated Intruder Analysis Application to the Remaining Disposal Units
a.
Description:  In FY04 SRNL developed a desktop computer application for evaluating the impact of disposal unit system changes on inadvertent intruder exposure pathways (WSRC-TR-2004-00293). The initial development covered Slit Trenches, Engineered Trenches, Component-in-Grout Trenches and the IL Vault. The application mitigates the QA vulnerabilities encountered with spreadsheet-based intruder calculations which are time-intensive and potentially error-prone. References, calculations, inputs and outputs for the intruder spreadsheet for each disposal unit were checked. The program was set up with a graphical users interface and placed under configuration management/control to eliminate unintentional changes to the database leading to errors.  In FY05 this program is being updated and expanded to the remaining disposal units (i.e., LAW Vault and Naval Reactor Pads). This activity supports the next E-Area PA revision.

b.
Milestone:  Revised report

c.
Due Date: 5/05

d.
Responsibility:  SRNL

e.
Estimated Cost:  FY05 $40K

2.1.15 Revise LAW Vault Model to Incorporate Latest PA Assumptions and Methodology

a.
Description:  In FY04 disposal unit models were revised for both the Slit and Engineered Trenches and the IL Vault to incorporate the latest PA assumptions and inputs (e.g., effects of cellulose degradation products on Kd’s were explicitly modeled, and new infiltration estimates were developed based on revision 4 of the closure plan). All radionuclides and pathways were reanalyzed in two Special Analyses. This work will now be extended to revise limits for the LAW Vault in a SA in FY05. This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date: 8/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $150K






2.1.16 Revise Slit and Engineered Trench Model to Incorporate Results for the Cellulose Degradation Product Study
a.
Description:  In FY04 the disposal unit model was revised for the Slit and Engineered Trenches to incorporate the latest PA assumptions and inputs. Among other changes, the impact of cellulose degradation products (CDP’s) on Kd’s was explicitly modeled. Also in FY04 a laboratory study was performed to quantify CDP impacts. Since this study was performed in parallel with the modeling, conservative inputs to the modeling were provided as place-holders until completion of the study. The study has now been completed and results show that initial inputs were very conservative relative to actual lab results. In FY06 the trench model will be revised to incorporate lab data resulting in increased limits for a number of radionuclides. This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date: FY06

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $40K






2.1.17 











2.1.18 






2.1.19 Revise CIG Model to Incorporate Latest PA Assumptions and Methodology
a.
Description:  In FY04 disposal unit models were revised for both the Slit and Engineered Trenches and the IL Vault to incorporate the latest PA assumptions and inputs (e.g., effects of cellulose degradation products on Kd’s were explicitly modeled, and new infiltration estimates were developed based on revision 4 of the closure plan). All radionuclides and pathways were reanalyzed in two Special Analyses. This work will be extended to revise limits for the Component-in-Grout Trenches in a SA in FY06. This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date: FY06

d.
Responsibility:  SW&I/SRNL






2.1.20 





2.1.21 Revise NR Pad Model to Add 643-7E Location and Incorporate Latest PA Assumptions and Methodology
a.
Description:  Forty-one Naval Reactor components have been stored at the 643-7E Naval Reactor Component Storage Area (NRCSA). In FY04 SRNL and SW&I evaluated the proposed action of disposal in place of these previously stored NR components (WSRC-RP-2004-00443). In this UDQE the existing SA was shown to be bounding of the 643-7E NRCSA and in-place disposal was determined to be acceptable. Also in FY04 disposal unit models were revised for both the Slit and Engineered Trenches and the IL Vault to incorporate the latest PA assumptions and inputs (e.g., effects of cellulose degradation products on Kd’s were explicitly modeled, and new infiltration estimates were developed based on revision 4 of the closure plan). All radionuclides and pathways were reanalyzed in two Special Analyses. This work will be extended to revise limits for the two Naval Reactor Pad locations in a SA in FY06. This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date: FY06

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $150K








2.1.22 Revise Analysis for the Air Pathway for all Disposal Units
a.
Description:  The prior PA revision and subsequent Special Analyses assumed that  inventories of volatile radionuclides were completely converted to the vapor phase and made immediately available at the ground surface for dispersion in the air. This resulted in a conservative air dose calculation resulting in lower limits. Volatile radionuclides such as carbon-14 and tritium were affected by these assumptions severely limiting the allowable inventory of these wastes. Prior analyses also made assumptions on which radionuclides were considered sufficiently volatile to be included in the Air Pathway calculation. In FY06 SRNL will incorporate a new screening process that will model the geochemistry of volatile radionuclides and select those that should be further evaluated in an air pathway calculation. Volatile radionuclides will be modeled to explicitly calculate time-release to the ground surface where air modeling and dose calculations will be performed. This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date: FY06

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $50K






2.1.23 Prepare All-Pathways Analysis for all Disposal Units
a.
Description:  In the prior PA revision the All-Pathways analysis was performed assuming that the only significant pathways of concern, in addition to the air pathway, was via direct ingestion of groundwater. This was based on calculations that showed direct ingestion of groundwater will result in exposures exceeding those arising from less direct routes of exposure such as through the food chain (i.e., dairy and beef cattle contaminated by drinking the same groundwater). Thus contributions from ingestion of contaminated dairy and beef was neglected in estimating this dose. In FY06 maximum projected groundwater concentrations will be employed in dose models that will explicitly calculate all exposure pathways to arrive at an All-Pathways dose for each radionuclide. This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date: FY06

d.
Responsibility:  SRNL

e.
Estimated Cost:  FY06 $30K






2.1.24 Revise Radon Analysis for IL Vault to Reduce Conservatism
a.
Description: In FY04 the IL Vault disposal unit model was revised to incorporate the latest PA assumptions and inputs. One of the changes made was development of a one-dimensional PORFLOW model that explicitly calculated the diffusion of radon through the vault and soil to the ground surface. This analysis conservatively used an effective diffusion coefficient for radon in air for transport through the subsurface. In FY06 this analysis will be revised using diffusion coefficients for concrete and soil which will result in higher radon limits. This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date: FY06

d.
Responsibility:  SRNL

e.
Estimated Cost:  FY06 $20K






2.1.25 Perform Uncertainty Analysis
a.
Description:  The Implementation Guide for DOE Order 435.1, Section IV.P.2(e), states that “the performance assessment shall include a sensitivity/uncertainty analysis.” As the PA/CA process has matured, an understanding has developed among the practitioners and reviewers that a probabilistic uncertainty analysis can be a useful way to learn about the overall disposal system, to identify areas where more research is needed to reduce uncertainties, and to determine whether uncertainties are large enough to affect decisions about disposal system operations. In FY02 SRNL investigated the application of our site PA models, developed using the PORFLOW and FACT codes, to a limited test-case probabilistic uncertainty analysis (WSRC-TR-2002-00121). The study concluded that the computer programs used in the SRS PA do not easily lend themselves to the large number of runs needed to perform probabilistic uncertainty calculations. The report recommended an investigation of computer programs specifically developed to perform these type calculations. In FY05 SRNL will investigate a new probabilistic code, GoldSim, applying it to a single disposal unit (see Test and Research). In FY06 SRNL will take the results of this study and expand the uncertainty analysis to all disposal units. This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date: FY06

d.
Responsibility:  SRNL

e.
Estimated Cost:  FY06 $100K
Prepare PA Revision and Support Review Process

a.
Description:  The next PA revision will be a summary report describing the results of the most recent Special Analyses. Thus this revision will be a compilation of prior analyses rather than performing a re-analysis of the entire PA baseline. This will result in more timely information being provided to SW Operations and reduce the amount of time and cost of the final report. The final step will be to integrate the different disposal units in a site layout to analyze overall facility performance. This integrated performance will be considered when establishing radionuclide limits for each disposal unit.  The report will be prepared in FY06. Support for the DOE review process is planned for FY07. 
b.
Milestone:  Final report

c.
Due Date: FY06

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $150K, FY07 $100K






2.2 Saltstone PA Special Analyses

In FY98, DOE decided to cease work on implementing the In-Tank Precipitation (ITP) process for decontaminating the high-level salt waste in preparation for high-level waste vitrification.  Numerous options were evaluated and caustic side solvent extraction (CSSX) was selected as the preferred technology in the Record of Decision (ROD).  However, the ROD leaves open for a variety of technologies to be employed to pretreat salt waste prior to disposal in saltstone, including no pretreatment for selected (low-curie) salt waste, pretreatment for alpha removal in other salt waste, and CSSX for still other waste.  Each of these processes will result in decontaminated salt solution feed to the Saltstone process for treatment and disposal as low-level waste that has different characteristics than the feed evaluated in the Saltstone PA and in the CA.  Thus, the impacts of the different feed in each of the candidate processes on the Saltstone PA will be evaluated as part of the maintenance of the Saltstone PA and CA.
2.2.1 Revise Closure Plan for Saltstone Disposal Facility

a.
Description:  SRS LLW management is regulated under DOE Order 435.1.  A Disposal Authorization Statement (DAS) was issued by DOE-HQ on 9/28/99 authorizing continued operations of the SRS Saltstone Disposal Facility.  The DAS conditions of approval include a requirement to prepare a closure plan complying with the Order within one year of DAS issuance.  A closure plan that complies with DOE O 435.1 and associated guidance was issued and approved in FY00.  The Closure Plan must now be maintained and modified to reflect changes to the facility.  Due to anticipated changes in the final design concepts and site layout, the Closure Plan will not be modified in FY05.  The FY06 revision will incorporate changes from the PA Revision.

b.
Milestone:  Update Closure Plan for Saltstone Disposal Facility as needed 

c.
Due Date:  N/A

d.
Responsibility:  SP/SRNL

2.2.2 e.
Estimated Cost:  FY06 $25K, FY07-FY14 $10K/yr
2.2.3 Maintain PA Control System Through UDQ Evaluations

a.
Description:  Maintain PA controls through UDQ program.  During FY00, a formal system to evaluate disposal practice changes and proposed actions was put into place in the E-Area LLW Facilities.  This process has been extended to Saltstone Disposal Facility operations. The process consists of providing Unreviewed Disposal Question (UDQ) Evaluations of proposed activities.  UDQ Evaluations will continue to be required throughout the life of the facility.

b.
Milestone:  Provide UDQs as needed.

c.
Due Date:  N/A

d.
Responsibility:  SP/SRTC

2.2.4 e.
Estimated Cost:  FY05 $10K, FY06-14 $50K/yr
2.2.5 






2.2.6 





2.2.7 
a. 
b. 
c. 
d. 
e. 
2.2.8 Prepare a Special Analysis of Vault #4 Performance as a Module of the PA Revision
a.
Description:  The salt processing planning baseline calls for draining, dissolution and aggregation of low curie salt waste to produce a salt that meets the Saltstone waste acceptance criteria. Saltstone Disposal Facility Vault #4 will be needed to support this mission. In order to fulfill this commitment and ensure this new waste stream will not exceed PA performance objectives, SRNL and Saltstone will complete an ongoing Special Analysis for the Vault #4 (started in FY03) as a module of the next PA revision. This activity will fulfill a commitment to DOE-SR and the Low-Level Waste Disposal Facility Review Group to complete this PA-level analysis in FY05.  
b.
Milestone:  Final report

c.
Due Date: 3/05

d.
Responsibility:  SP/SRNL

e.
Estimated Cost:  FY05 $250K






2.2.9 Support Waste Solidification Area Projects on Interactions with DOE-HQ and the NRC on Section 3116 Implementation
a.
Description:  Congress has passed the National Defense Authorization Act (NDAA) for Fiscal Year 2005 which provides the basis for the determination by the Secretary of Energy, in consultation with the Nuclear Regulatory Commission (NRC), that radioactive material at a DOE site does not meet the definition of high-level radioactive waste. SRNL will support Waste Solidification Area Projects (WSAP) in helping prepare a Salt Waste Treatment and Disposition Waste Determination document that demonstrates SRS decontaminated salt solutions resulting from salt processing at SRS are not high-level radioactive wastes and should be managed as low-level radioactive waste meeting the requirements of Section 3116 of the FY05 NDAA. SRNL will develop a PA Methodology paper to be submitted to the NRC in conjunction with the Waste Determination document.  SRNL will support WSAP in the dialogue with DOE-HQ and the NRC during preparation and review of these documents. 
b.
Milestone:  PA Methodology Paper

c.
Due Date: 1/05

d.
Responsibility:  WSAP/SRNL

e.
Estimated Cost:  FY05 $25K
Provide Vault #2 Conceptual Design Input
a.
Description:  The SRS Saltstone Project is in the process of developing the design for the next generation of disposal units (i.e., Vault #2) for the Saltstone Disposal Facility. A number of options for future saltstone vaults have been under consideration including 1) a three-cell rectangular vault similar to Vault #4, 2) a trench with either High Density Polyethylene (HDPE) or concrete lining and a concrete roof, and 3) pre-stressed concrete tanks. The project team is considering use of High Density Polyethylene liners to augment performance of the disposal unit and reduce overall cost. DOE performance assessments have historically never taken credit for synthetic liners due to concerns over long-term durability. In FY05 SRNL will perform a number of scoping studies to help in downselecting the final disposal unit concept. These studies include; 1) determining the durability of HDPE liners in a radiation and thermal environment, 2) evaluating the minimum acceptable concrete wall and slab thickness that will provide the necessary diffusion barrier for the disposal unit, 3) evaluating nitrate release from a concrete and combined concrete/HDPE lined facility and 4) assessing long-term structural performance of pre-stressed tanks under seismic loads and differential settlement (BSRI). This work supports completion of Vault #2 conceptual design in March 2005.
b.
Milestone:  Final reports

c.
Due Date: 2/05

d.
Responsibility:  SRNL/BSRI

e.
Estimated Cost:  FY05 $100K

Prepare PA Revision and Support Review Process

a.
Description:  The Special Analysis for Vault #4 will serve as a module of the next PA revision. As part of this revision SRNL will evaluate Vault #2 in both above and below-grade configurations. The final step will be to integrate all these designs in a site layout to analyze overall facility performance. This integrated performance will be considered when establishing radionuclide limits for each disposal unit. The Vault #2 evaluation will be started in FY05, pending approval of funding by the project, with the report of this revision being completed in FY06. Support for the DOE review process and potential consultation with the NRC on the PA Revision is also planned for FY06 to support start of Vault #2 operations in 1Q FY07.
b.
Milestone:  Final report

c.
Due Date: FY06

d.
Responsibility:  SP/SRNL

e.
Estimated Cost:  FY05 $200K, FY06 $450K



· 
· 
· 




2.3 CA Special Analyses

Special analyses will be required based on the following:

· Any changes in land use plans or remediation or closure plans of any of the facilities considered in the CA,

· Upgrading the existing CA analyses (e.g., incorporate R&D results),  

· Evaluating the impact of PA special analyses on the results of the CA.  Therefore, as part of each of the PA/CA Annual Review, an evaluation will be included to assess the impact on the CA.

Identify and Evaluate Opportunities for Reducing Conservatisms in the CA

a.
Description:  The CA is being increasingly used by the site in evaluating risk based end-states for SRS facilities and operations. As the site continues to deactivate and decommission facilities the inputs and assumptions of the CA become increasingly out of date (CA issued in 1997). In addition, much new information is available today that would reduce conservatisms and have a positive impact on risk based end state decisions. In FY06 SRNL will evaluate and document these potential changes and improvements in preparation for the next CA revision.

b.
Milestone: Final report  

c.
Due Date: FY06

d.
Responsibility:  SRNL

e.
Estimated Cost:  FY06 $30K
Develop Strategy for Implementing the Comprehensive Environmental Management Systems Approach
a.
Description:  DOE’s Implementation for DNFSB 94-2 calls for a Comprehensive Environmental Management Systems Approach in assessing risk for the public from DOE facilities. The SRS Composite Analysis evaluates doses to the public from points of exposure arising from sources of contamination in the General Separations Area. In FY06 a preliminary plan will be developed to describing how to implement the requirement for a site-wide risk assessment.

b.
Milestone:  Preliminary plan

c.
Due Date: FY06

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $20K
Evaluate Implications of ELLWF and SDF SA’s on CA Assumptions and Result
Special analyses will be required based on the following:

· Any changes in land use plans or remediation or closure plans of any of the facilities considered in the CA,

· Upgrading the existing CA analyses (e.g., incorporate R&D results),  

· Evaluating the impact of PA special analyses on the results of the CA.  Therefore, as part of each of the PA/CA Annual Review, an evaluation will be included to assess the impact on the CA.
3 PA/CA REVISIONS

3.1 ELLW PA Revision

3.1.1 





3.1.2 Prepare Outyear Revisions
a.
Description:  A complete revision of the ELLW PA will be scheduled as required and as agreed upon by DOE.  The ELLW PA will be revised when warranted, but for budgeting purposes will be scheduled for FY05, and again in FY10.  Review of the next revision by DOE is scheduled for FY07.  Totals for the next revision (FY05-07) are shown in the Special Analysis table. The revised PA will include the following items at a minimum:  

· All special analyses (i.e., ELLW addenda) that have been completed to date

· Changes in site future land use plans or closure plans

· Changes to PA guidance documents requirements

· Results of all Unreviewed Disposal Questions completed to date

b.
Milestone:  Issue draft PA revision FY06, respond to DOE review for approval FY07   

c.
Due Date:  Outyears (FY05-06, FY10-11)

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  $550K FY10, $550K FY11, $100K FY12


· 
· 
· 
· 




3.2 Saltstone PA Revision 

3.2.1 Prepare Outyear Revisions
a.
Description:  A complete revision of the Saltstone PA will be scheduled as required and as agreed upon by DOE.  DOE has agreed that a revision is needed at this time to support processing and disposal of low curie salt. The next revision is scheduled for FY05-06, with an outyear revision scheduled in FY10.  Review of the next revision by DOE is scheduled for FY06.  Totals for the next revision (FY05-07) are shown in the Special Analysis table. Additional funding will be needed in FY05 (~$200K) for the PA revision to coincide with Vault #2 design. The revised PA will include the following items at a minimum:  

· All special analyses (i.e., Saltstone PA addenda) that have been completed to date

· Changes in site future land use plans or closure plans

· Changes to PA guidance documents requirements

· Incorporate UDQEs

b.
Milestone:  Issue draft PA revision.  

c.
Due Date:  Outyears (FY05-06, FY10-12)

d.
Responsibility:  SP/SRNL

e.
Estimated Cost:  FY10 $600K, FY11 $300K, FY12 $100K


· 
· 
· 
· 




3.3 CA Revision 

Per DOE 435.1, CA revisions are required when changes in sources analyzed, land-use plans, or understanding of the site environment (e.g., significant changes that alter the basis for the conceptual model) alter the conclusions of the CA.  The form of the CA revision can range from a simple amendment to the CA to a reissuance of the CA document.

3.3.1 DOE-HQ Comments on the CA Addendum

a.
Description:  The DOE-HQ Low-Level Waste Federal Review Group (LFRG) requested SR provide documentation to close outstanding conditions from the Disposal Authorization Statement related to the CA within six months from October 11, 2001.  The three conditions that remained open were committed to be closed within the six months (memo Sauls to Rhoderick, dated 11/21/01).

· CA Condition 1 was satisfied in the 11/21/01 memo

· CA Condition 2.  SRS issued a CA Addendum Revision 4/11/02 to close Condition 2 and 3.  DOE-HQ LFRG closed all the CA conditions including the CA Addendum Revision documented in memorandum Frei, DOE-HQ to Jeffrey Allison, DOE-SR, dated 11/21/02.  

· CA Condition 3.  In their review of the CA Addendum, the LFRG concluded that the remaining CA Review Team comments that pertain to CA Review Criteria should be addressed in the FY02 update of the PA/CA Maintenance Plan.   This condition is fulfilled with the issuance of this plan.  Table 5-1 in the CA Addendum (WSRC-RP-99-00844, Rev.0, 9/23/99) is a compilation of the Review Team Comments taken from their report, and the action that will be taken on each comment.  Table 5-1 was reviewed for all commitments that were assigned to maintenance.  Those commitments assigned to maintenance are contained in Appendix A of this plan.  Table 10, below, refers to each Review Team Comment by number and assigns them to an appropriate year in the maintenance plan.  Referring back to Appendix A will provide the details of each comment and response.
Table 10.  Disposition of CA Review Team Comments Assigned to Maintenance 

	Comment Category
	Review Team Comment Nos.1
	Maintenance Activity
	Estimated Cost
	Year Scheduled

	Inventory and Source Term Development
	3, 6, 7, 
	CA Revision 
	$650K
	FY07-08

	
	8, 11, 12
	CA Annual Review
	$30K
	Annually

	
	14
	Special Study2
Revision of Radionuclide Inventory report
	$25K

$100K
	Complete
FY07

	Point of Assessment and Pathways Analysis
	20
	CA Annual Review
	$30K
	Annually

	
	24, 25, 26
	Special Study3
	$25K
	FY07

	Sensitivity and Uncertainty Analysis
	31, 38, 42
	CA Annual Review
	$30K
	Annually

	Data Quality Objectives
	52, 53, 54, 55, 56, 57, 58, 59
	Special Study4

Revision of Radionuclide Inventory report
	$30K

$100K              
	Complete
FY07

	Subsurface Transport
	69
	Special Study2
Revision of Radionuclide Inventory report
	$25K

$100K
	FY03

FY07

	Hydrology
	71, 73, 82, 85
	CA Revision
	$650K
	FY07-08

	Information Missing from the CA – Completeness Concerns
	93, 95, 98, 99, 101, 104
	CA Revision
	$650K
	FY07-08

	
	97
	CA Annual Review
	$30K
	Annually

	Interpretation of Results / Conclusions
	106, 110
	CA Revision
	$650K
	FY07-08


1 See Appendix A for comments and responses.

2 This special study will focus on capturing the physical and chemical characteristics of LLW, ER and D&D wastes pertinent to reducing uncertainty in the CA and development of radionuclide inventories.  Information captured in this study will be incorporated in the next revision of the “Saltstone and EAV Composite Analysis Residual Radionuclide Inventory Report” (CDM Federal Programs Corp, 5112-013-FD-BFVQ, 9/24/96).

3 Site experts involved in SRS environmental monitoring program will be consulted to ensure that the most recent exposure parameters consistent with those used in the annual SRS Environmental Report are identified in a special study.  This information will be incorporated in the next CA revision.

4 Experts within DOE will be consulted to improve the application of data quality objectives for the next CA revision.  Information captured in this study will be incorporated in the next revision of the “Saltstone and EAV Composite Analysis Residual Radionuclide Inventory Report” (CDM Federal Programs Corp, 5112-013-FD-BFVQ, 9/24/96).

b.
Milestone:  Issue Special Study.

c.
Due Date:  FY07 

d.
Responsibility:  SW/SRNL
e.
Estimated Cost:  FY07 $25K
3.3.2 Prepare Outyear Revisions 
a.
Description:  A revision to the CA is needed to support risk-based end-state decisions by the site as missions change and facilities are deactivated and decommissioned. A complete revision of the CA will be scheduled as required and as agreed upon by DOE, but for budgeting purposes is scheduled for FY07-08, and again in FY13.  The revised CA will include the following items at a minimum:  

· All special analyses (i.e., Saltstone PA addenda) that have been completed to date

· Changes in site future land use plans, closure plans and deactivation plans

· Changes to CA guidance documents requirements

· Incorporate UDQs

b.
Milestone:  Issue draft CA revision.  

c.
Due Date:  Outyears (FY07-08, FY13-14)

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY07-08 $550K/yr, FY09 $100K, FY13-14, $550K/yr






4 ANNUAL REVIEWS

4.1 ELLW PA Annual Review

PA reviews have been conducted annually since FY98.  The PA review will be conducted in a systematic manner that incorporates all of the following considerations:

1) Radionuclide Inventories, Waste Volumes, and Waste Types – The review of waste radionuclide inventories and waste volumes will include a comparison of the actual waste receipt to that projected in the PA.  Future waste receipts as estimated in the waste forecast report will also be considered.  

2) Past and Future Events – The “past” events are primarily documented in special analyses addenda.  The review will also consider expected future events in terms of their significance to disposal operations and the adequacy of the PA in representing facility performance relative to performance objectives.

3) Results of Monitoring and Research & Development – Currently, there are technological limitations on the monitoring that can be performed for the purpose of confirming (1) that the ELLW is performing as postulated in the PA and (2) that the conceptual models are still applicable.  Development activities are planned as part of the Test, Research, and Monitoring Program described in Sections IV and V of this report.  

4) Other Relevant Factors – Other operational and design considerations that may be relevant to the review of the PA are listed in the DOE Order 435.1 guidance.  Specific operation or design features that were not discussed in the previous sections are disposal geometry, waste packaging, WAC, Waste Information Tracking System, provisions for performance monitoring, structural stability and other design features, and the future land use plans.

All of these factors will be reviewed annually to evaluate the need to conduct special studies or to prepare a revision of the PA.  A report will be generated each year documenting the results of the study.  The annual cost is an estimated $50K.  The report will be submitted to DOE-SR for review and comments incorporated.  An Annual Summary as described in the Guidance will be prepared by DOE-SR and submitted to DOE-HQ Low-level Waste Disposal Federal Review Group (LFRG) per the Disposal Authorization Statement.

4.2 Saltstone PA Annual Review 

4.3 The Saltstone PA annual review will be conducted in the same systematic manner as the ELLW PA as described in Section 4.1.  The annual cost is estimated at $30K.  

4.4 CA Annual Review

CA reviews will be conducted annually, beginning in FY00.  The CA review approach will be conducted in a systematic manner that incorporates all of the following considerations:

· Site Future Land Use Plans – These plans will be reviewed in regards to the impact of any changes on the CA results and conclusions.

· PA analyses – All PA analyses will be reviewed and the impact on the CA results will be addressed.  This is reflected in Section I, Special Analyses.

· Changes in remediation or closure plans – The review will consider changes in remediation or closure plans for any of the facilities considered in the CA and the impact that those changes will have on the CA results.

· Changes in inventory estimates – The review will consider changes in the inventory estimates (residual radioactive material) considered in the CA to determine the impact. 

· Results of monitoring and R&D.

· Those CA Review Team Comments identified as maintenance activities listed in Appendix A and assigned to the CA Annual Review (see Section 3.3.1, PA/CA Revisions)

All of these factors will be reviewed annually to evaluate the need to conduct special studies or to prepare a revision of the CA.  A report will be generated each year documenting the results of the study.  The annual cost is an estimated $30K.  The report will be submitted as part of the PA Annual Review above and submitted to DOE-SR for review.  The CA Annual Summary will be prepared by DOE-SR and submitted to the DOE-HQ LFRG as part of the PA Annual Summary above.
5 MONITORING 

5.1 ELLW PA Monitoring

5.1.1 Vadose Zone Monitoring Program 

a.
Description:  A vadose zone monitoring system (VZMS) was successfully deployed in the ELLWF in FY99 to provide data about the migration of water and contaminants from disposal units.  This initial limited deployment permitted evaluation of lessons learned for the second phase of deployment in FY00.  Enhancements for FY00 included: 1) redundant monitoring, 2) improved design via modeling and statistics, 3) improved installation and characterization strategies, and 4) expanded deployments.  Of particular note was the installation of pre-operational VZ monitoring at the new Engineered Trench to establish baseline conditions.  In FY02 Solid Waste continued emphasis on data evaluation and cost effectiveness of the monitoring system.  VZ wells will continue to be installed as new disposal trenches are constructed.  VZ data will be collected to verify that these new units are meeting the requirements of the DOE Order.   Annually, the program including data analysis is documented in the monitoring section of the PA Annual Report.  The original program is documented in the “E-Area 1999-2001 Vadose Zone Monitoring System Program,” September 2001 (SWD-SWE-2001-00104).  Table 11 below provides an estimate of costs.  The budget estimates in Table 4 are based on forecast information associated with the Solid Waste System Plan.  Monitoring wells have not been placed around the vaults or components-in-grout.  One additional ILV and CIG is forecasted during the 10-year period.  Due to acceleration of waste disposition including the D&D program, additional engineered trenches and three sets of five slit trenches were forecasted as well.  Approximately $200K is needed to place the wells and monitoring instruments around each type of disposal unit.  Expenditure of these funds is budgeted for the years these disposal units are expected to be needed.


Table 11.  Implementation Strategy for the EMOP 

	Phase



	Year



	Disposal Unit

	Cost *


	I
	1999



	Existing Disposal Trenches (i.e., Slit Trenches)
	$745K

	II
	2000



	“New” Disposal Trenches
	$966K

	III
	2001
	“New” Disposal Trenches



	$480K

	IV
	2002-2014
	Additional Monitoring & Reporting

“Future” Components-in-Grout Trench

Existing LAW Vault

Existing IL Vault

“Future” Slit Trenches

“Future” Engineered Trenches








	FY02-FY04: 

   $350K-$400K/yr

FY05 & Beyond:

   $330K - $530K/yr




* Funding does not include operations and projects management.

5.1.2 PA Monitoring Activities

a.
Description:  SRNL and Solid Waste have prepared and implemented a monitoring plan for the ELLWF (SWD-SWE-98-0153 Rev.4) to meet the requirements for monitoring low-level waste disposal facilities in DOE Order 435.1.  Implementation continues in FY05.  The elements of this monitoring plan consist of actions already being conducted as part of either Solid Waste or Environmental Monitoring operations.  These elements are sampling and analysis of sump water, vadose zone water, and groundwater samples; and visual inspection of the vault disposal units.  The activities described in the plan, in conjunction with measurements made for worker protection, provide assurance that the disposal systems within the ELLWF are in compliance with the performance objectives of DOE Order 435.1.  The plan provides for monitoring locations, sampling frequencies and methods, analytical methods and action levels.  If any of the monitoring results are found to exceed the relevant action level, Solid Waste and SRNL will evaluate the data and recommend a path forward.  A report will be written to document the results of the E-Area Vadose Zone Monitoring Program and will include a section on PA Validation (Section 5.1.3 below), as well as other data on monitoring performance.  The report will be issued annually as part of the PA Annual Review, and will summarize the monitoring program as well as evaluate the performance of the disposal units and monitoring system.

b.
Milestone:  Implementation of the monitoring plan.

c.
Due Date:  Each FY

d.
Responsibility:  SW&I/SRNL
e.
Estimated Costs:  $25K/yr

5.1.3 Annual PA Validation

a.
Description:  Compare E-Area monitoring data, including E-Area soil characterization data collected in each year, with PA input parameters and results and document in a report.  SRNL will support Solid Waste in updating the Vadose Zone Monitoring Program Annual Report.  If data evaluation identifies the need for additional monitoring, revise the PA Monitoring Plan for the ELLWF (SWD-SWE-98-0153) and other related documents as necessary.  A report of this work will be issued annually and input to the monitoring report described in section 5.1.2 above.

b.
Milestone:  Annual PA validation as documented in the PA Annual Review
c.
Due Date:  Each FY

d.
Responsibility:  SRNL/SW&I
f. Estimated Costs:  $25K/yr
5.1.4 Develop Vadose Zone Validation Model
a.
Description:  In FY05 SRNL will incorporate lithology, soil hydraulic parameters and other pertinent data into a new quasi 3-dimensional vadose zone model for comparison with measured tritium releases beneath the Slit Trenches and baseline PA slit trench model results.  SRNL will perform a similar study for Engineered Trenches in FY06.
b.
Milestone:  Final reports
c.
Due Date:  4/05, FY06
d.
Responsibility:  SRNL
e.
Estimated Cost:  FY05 $50K, FY06 $50K 

5.2 Saltstone PA Monitoring

5.2.1 PA Monitoring Activities


Monitoring is considered the primary means to validate the Saltstone PA.  The SMP well data will be utilized in the Saltstone PA validation.  One of the first tasks completed under the monitoring element of the Saltstone PA MAP was to develop the protocol that will be utilized to validate the Saltstone PA.  Current well locations will be evaluated to ensure that data can be used to validate the Saltstone PA results.  The Saltstone Monitoring Plan was approved by DOE in FY00 and now the task is to implement the plan.  If any of the monitoring results are found to exceed the relevant action level, Saltstone Project and SRNL will evaluate the data and recommend a path forward. 

5.2.2 Annual PA Validation

a.
Description:  This task involves comparison of SMP well data with Saltstone PA results and will be conducted on an annual basis in accordance with the Saltstone Monitoring Plan (WSRC-RP-2000-00325).  The results will be issued annually as part of the PA Annual Review, and will summarize the monitoring program as well as evaluate the performance of the disposal units and monitoring system.

b.
Milestone:  Issue Annual Review that incorporates comparison of well data with PA results. 

c.
Due Date:  FY05 through outyears.

d.
Responsibility:  SP/SRNL
e.
Estimated Cost:  $10 K/yr

5.3 CA Monitoring 

5.3.1 CA Monitoring Activities


SRNL and Solid Waste prepared, and DOE approved, a monitoring plan to help validate the ELLWF and Saltstone Composite Analysis (WSRC-RP-2000-00326).  The elements of this monitoring plan include groundwater and surface water monitoring.  The existing Site Monitoring Program (SMP) well and stream monitoring data will be utilized, where possible, in CA validation.  Monitoring data collected each year will be compared with CA input parameters and results. If any of the monitoring results are found to exceed the relevant action level, Solid Waste and SRNL will evaluate the data and recommend a path forward.

5.3.2 Annual CA Validation

a.
Description:  This task involves comparison of SMP well data with CA results and will be conducted on an annual basis in accordance with the CA Monitoring Plan (WSRC-RP-2000-00326). The results will be issued annually as part of the PA Annual Review, and will summarize the monitoring program as well as evaluate the performance of the disposal units and monitoring system.

b.
Milestone:  Issue Annual Review incorporating comparison of well data with CA results. 

c.
Due Date:  FY05 through outyears.

d.
Responsibility:  SW&I/SRNL
e.
Estimated Cost:  $10 K/year

6 TEST AND RESEARCH ACTIVITIES

6.1 ELLW PA Test & Research Activities 

Following are the planned test and research activities that will be reflected in the budget for the appropriate years.

6.1.1 Evaluate Impact of Seismic Events and Differential Settlement on LAW Vault Cracking
a.
Description:  The E-Area PA published in 1994 evaluated LAW vault structural performance under the static load of the design-basis closure cap. This calculation and result were carried into the 2000 PA revision. This early structural modeling incorporated the effects of chemical degradation of the concrete and rebar in calculating the time to roof failure. However, the structural calculation failed to account for seismic and settlement loads (these were addressed qualitatively in the PA). Since that time structural codes have become more sophisticated in representing long-term performance of concrete structures under these kinds of loads. In FY05 SRNL will work with BSRI to perform structural modeling to evaluate the impact of seismic and settlement loads in promulgating cracks in the LAW Vault. The effect of chemical degradation processes will be taken into account in the structural calculations. Results from this work will be used in the LAW Vault PA model to determine how to represent vault degradation. This activity supports the E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date:  5/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $90K

a. 
b. 
c. 
d. 
e. 
6.1.2 Evaluate Groundwater Plume Interaction Between Disposal Units
a.
Description:  In the 2000 E-Area PA revision each disposal unit model consisted of two identical adjacent disposal units (i.e., two LAW Vault, two sets of Slit Trenches, etc.). Peak groundwater concentrations from outside a 100-m buffer were then divided in half when calculating radionuclide disposal limits. This approach to setting limits does not take into account potential groundwater plume interaction from other E-Area disposal units. In FY05 SRNL will evaluate the impact of plume overlap on contaminant peaks and resulting limits based on Solid Waste’s planned layout and sequencing of disposal units. Recommendations will be made for other layout and sequencing strategies that may be more optimum for plume management. This activity supports the E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date:  4/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $70K

a. 
b. 
c. 
d. 
e. 
6.1.3 Evaluate Probabilism in Performing Uncertainty Analysis Using GoldSim
a.
Description:  In FY02 SRNL investigated the application of E-Area site PA models, developed using the PORFLOW and FACT codes, to a limited test-case probabilistic uncertainty analysis (WSRC-TR-2002-00121). The study concluded that the computer programs used in the E-Area PA do not easily lend themselves to the large number of runs needed to perform probabilistic uncertainty calculations. The report recommended an investigation of computer programs specifically developed to perform these type calculations. In FY05 SRNL will investigate a new probabilistic code, GoldSim, applying it to a single disposal unit. In FY06 SRNL will take the results of this study and expand the uncertainty analysis to all disposal units (See Special Analysis section). This activity supports the next E-Area PA revision.

b.
Milestone:  Final report

c.
Due Date:  FY05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $50K






6.1.4 Evaluate Waste Layer Subsidence for all Disposal Units Except ET’s
a.
Description:  Waste layer subsidence has been shown to be an important factor in PA modeling of contaminant migration from Engineered Trenches. In FY05 SRNL will evaluate the waste layer subsidence for other disposal units (i.e., Slit Trenches, CIG Trenches, LAW Vault, IL Vault and NR Pad).
b.
Milestone:  Final report

c.
Due Date:  3/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $30K






6.1.5 Evaluate Kd for Reactor Moderator Deionizers
a.
Description:  There are ~48 reactor deionizer vessels containing resin in storage at SRS currently without a disposal path. The deionizers which were used to control the chemistry of SRS reactor moderator during operation contain an appreciable amount of C-14. In FY05 SRNL will evaluate carbonate geochemistry to provide a less conservative source term for the air pathway in a Special Analysis for this waste form (see Special Analysis section).

b.
Milestone:  Final report

c.
Due Date:  3/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $30K






6.1.6 Evaluate Impact of Numerical Dispersion
a.
Description:  Numerical dispersion is an artifact of all numerical modeling.  It arises from trying to reduce numerical oscillations resulting from solving contaminant transport equations.  This effect appears as an overshoot and undershoot near the concentration front, thus ‘smearing’ contamination across the interface between adjacent cells.  Presently, SRNL has configured the PA models to not simulate physical dispersion (a real phenomenon) in an attempt to compensate for the expected numerical dispersion.  However, numerical dispersion in the PA models needs to be investigated to determine the extent of this phenomenon and to take appropriate compensatory measures, if they are needed.

b.
Milestone:  Final report

c.
Due Date:  8/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $50K






6.1.7 Model Geochemical Interactions Between CDPs and Kd’s
a.
Description:  Laboratory studies in FY04 provided a Kd look-up table as a function of radionuclide, pH, and CDP concentration that could be used in future performance assessment calculations. The objective of the work in FY05 is to model the data developed during the laboratory study. The resulting model will provide greater mechanistic understanding of the data, thereby increasing its technical defensibility. Furthermore, the modeling will permit greater interpretation of the data, including reducing the uncertainty of extrapolating Kd values (or other sorption parameters) beyond the conditions studied. Surface complexation modeling of the dissolved organic carbon, radionuclide, and sediment will be conducted using either Geochemical Workbench or MINTEQA2.

b.
Milestone:  Final report

c.
Due Date:  2/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $25K

6.1.8 Evaluate Less Robust, More Cost Effective CIG Disposal Unit

a.
Description:  In FY05 SRNL will evaluate a less robust, more cost effective CIG disposal unit as an option for disposals that exceed Slit Trench Limits but do not need the full protection of a component-in-grout disposal.
b.
Milestone:  Final report

c.
Due Date:  9/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $50K






6.1.9 





a. 
b. 
c. 
d. 
e. 
6.1.10 Investigate PORFLOW Improvements to Help Automate the Process and Reduce Potential Errors
a.
Description:  A number of improvements could be made to PORFLOW that would reduce the need to create programs to handle intermediate data steps. These steps introduce potential for errors and increase the amount of time and manpower required to perform analyses. As an example, an external program is required to convert PORFLOW vadose zone model fluxes to sources for the aquifer model.  Another example is that solubility capabilities need refinement. In FY06 SRNL will contract with the code developer (i.e., ACRI) to modify PORFLOW to internally produce the source file, so that the entire analysis can be completed using only PORFLOW.  SRNL will consider other modifications as well to reduce potential errors and improve productivity. 

b.
Milestone:  PORFLOW code revision

c.
Due Date:  FY06

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $35K

a. 

b. 



6.1.11 











6.1.12 Evaluate Impact of CDPs on I and Tc Values
a.
Description:  In FY04 the nonradioactive surrogate selected to represent I and Tc, two PA radionuclides present as anions in our disposal environment, failed to produce results due to analytical interferences. In FY05 SRNL will evaluate the impact of CDPs directly by using radioactive I and Tc in the experiment. This will bypass the problems with analytical interferences and allow for detection of much lower levels leading to greater accuracy in the results for these two important PA radionuclides.

b.
Milestone:  Final report

c.
Due Date:  6/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $55K






6.1.13 





6.1.14 





6.1.15 





6.1.16 









6.1.17 





6.1.18 





6.1.19 Evaluate Importance of Colloids as Contaminant Transport Vector
a.
Description:  Facilitated transport via colloids is currently represented in a rather elementary fashion in our PA slit and engineered trench model for plutonium isotopes. This study will assess colloid stability and mobility for our disposal environment and determine the importance of colloids as a contaminant transport vector. Recommendations will be made whether this phenomenon should be accounted for, and if so, how it should be treated in our PA modeling.
b.
Milestone:  Final report

c.
Due Date:  9/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $70K

a. 
b. 
c. 
d. 
e. 
6.1.20 Evaluate Kd’s and Develop Range of Values for Different Soil Types Found in E-Area
a.
Description:  The PA will be conducting probabilistic modeling.  Among the new key input parameters for this type of modeling is Probabilistic Density Functions (PDFs). In FY06 SRNL will create PDFs for Kd values (including Cs) and kinetic terms (Pu only) using existing SRS data and identify other data needs. In FY07-08 SRNL will measure additional Kd values of rads for which insufficient data is available to create PDFs, using a range of expected sediments and aqueous conditions. This information will be put together in a data package for a single, standard reference for our PA work. 

b.
Milestone:  Final reports

c.
Due Date:  FY06-07

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $25K, FY07 $50K, FY08 $25K






6.1.21 Deploy B-25 Box Corrosion Monitoring Field Study
a.
Description:  In FY02 SRNL destructively examined a weathered B-25 waste disposal box for corrosion. The box had been buried in an E-Area test pit for approximately eight years. Using this data the material condition and integrity of B-25 boxes buried in E-Area can be estimated over longer periods of time. However, the measured corrosion rate can increase with time, remain constant, or decrease with time depending on the specific conditions of the disposal environment. Since the data utilized to predict the future corrosion represents only one data point obtained at 8 years post-burial, it is not known which corrosion rate model is more appropriate.  The objective of this activity is to determine the long-term B-25/B-12/Sealand container material corrosion rate and how that rate changes with time in an Engineered Trench environment. This information is necessary in order to select the optimum time for performing dynamic compaction and to minimize the cost of cap maintenance during the institutional control period. Continuing from FY04, SRNL will complete a field corrosion monitoring plan and deploy metal coupons and instrumentation in a designated unused area near ET#2. Baseline measurements will be collected and a field completion report prepared by the end of the year. SRNL will follow up with quarterly monitoring and annual data reports in successive years. Every 5th year a more in-depth data report will be prepared. Data needs to be collected for ~15 years to support long term corrosion projections.
b.
Milestone:  Field installation and field installation report

c.
Due Date:  9/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $80K, FY06-14 $5K/yr, except in FY10 $10K

6.1.22 Evaluate Feasibility of Bamboo as Long-Term Cap Vegetative Cover

a.
Description:  Assumptions about infiltration following loss of institutional control assume that infiltration rates increase due to degradation in the hydraulic properties of the GCL cap. The primary degradation mechanism is pine forest succession of the cap’s original bamboo cover. Bamboo provides a dense, shallow-rooted vegetative cover that has a high evapo-transpiration rate and discourages the intrusion of deep-rooted pines that penetrate the upper GCL layer. This study will evaluate the viability of bamboo as a long-term vegetative cover (i.e., climax species) to determine if credit can be taken for reduced infiltration rates after institutional control.
b.
Milestone:  Final report

c.
Due Date:  9/05

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $30K






6.1.23 





6.1.24 Obtain Field Data on Operational Soil Cover Physical Properties
a.
Description:  The physical soil properties of trench disposal unit, operational soil cover has been assumed within the PA and subsequent SAs. Actual properties are required in order to validate past assumptions and improve future PA and SA analyses. In FY06 SRNL will take shelby tube samples of the operational soil cover over an Engineered Trench, Slit Trench, and Component-in-Grout Trench in the vicinity of previously obtained vadose zone data from undisturbed soil within E-Area. The samples will be analyzed for hydraulic conductivity, water retention, grain size, bulk density, specific gravity, porosity, liquid limit, and plasticity index. The operational soil cover data will be compared to the undisturbed soil data.

b.
Milestone:  Final report

c.
Due Date:  FY06

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY05 $75K






6.1.25 Evaluate Interim Cover Runoff, Durability, and Maintenance
a.
Description:  During the 100-year institutional control period the trench disposal units will be covered with a surface treatment designed to promote runoff at a low installation and maintenance cost. Two of the most promising surface treatments are a spray-on asphalt material and a geomembrane. These two materials require evaluation to determine which most efficiently promotes runoff for the least long-term cost. In FY07 SRNL will select a location within E-Area where a side by side, long-term test of the runoff, durability, and required maintenance over time for spray-on asphalt and geomembrane surface treatments can be evaluated. Costs in outyears are for monitoring performance and preparing brief data reports (more extensive report every 5th year).
b.
Milestone:  Field installation and field installation report

c.
Due Date:  FY06
d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $100K, FY07-14 $10K/yr, except in FY10 $20K



c. 
d. 
6.1.26 
6.1.27 Emergent Modeling, Lab or Field Studies
a.
Description:  This task includes requests for modeling, lab or field studies, studies that were not anticipated.  Historically, it has been demonstrated that test and research work has emerged that was not possible to forecast.  In general, this task supports evaluation of special or problem waste forms (e.g., D&D waste) and waste with no disposal path. It is also for waste forms from new missions such as Mixed Oxide Fuel and Pit Disassembly/Conversion projects.  The funding levels are based on expenditures for emerging work in the past

b.
Milestone:  N/A

c.
Due Date:  As needed

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $100K, FY07 $200K, FY08-14 $300K/yr

a. 
b. 
c. 
d. 
e. 
6.2 Saltstone PA Test & Research Activities

Some of the T&R activities that support the ELLW PA have significant commonality with those activities that support the Saltstone PA.  Those tasks common to both disposal facilities are described above in the ELLW PA Test & Research Section.  The T&R activities described in this section have specific applicability to the Saltstone PA Revision. 
6.2.1 Investigate the Geochemistry of Iodine, Selenium and Tin in Saltstone and Far-Field Environment
a.
Description:  The Saltstone PA presently does not include any transformation for volatilization/sublimation of I, Sn, and Se in the groundwater or inadvertent intruder scenarios.  All three rads are well-known to form gases at 1 Atm of pressure.  It isn’t clear whether conditions included in the PA are conducive to the formation of these gases.  Such gas formation would in effect lower the source term for these scenarios. In FY06 SRNL will quantify I, Sn, and Se volatilization under a range of environmental conditions relevant to the Saltstone PA and measure Se Kd values in concrete.

b.
Milestone:  Final report

c.
Due Date:  FY06

d.
Responsibility:  SP/SRNL

e.
Estimated Cost:  FY06 $60K

a. 
b. 
c. 
d. 
e. 
6.2.2 
a. 
b. 
c. 
d. 
e. 
6.2.3 
a. 
b. 
c. 
d. 
e. 
6.2.4 
a. 
b. 
c. 
d. 
e. 
6.2.5 
a. 
b. 
c. 
d. 
e. 
6.2.6 
a. 
b. 
c. 
d. 
e. 
6.3 CA Test & Research Activities

The test & research (T&R) activities that support the ELLW PA have significant commonality with those activities that support the CA.  Therefore, those PA activities are also applicable in validation of the CA.  The specific CA T&R activities described in this section focus on studies that will provide data to support more realistic methods to estimate the dose from the four major contributors: 3H, 14C, 237Np, and isotopes of uranium.  The T&R activities will both improve the understanding of the migration of the major CA dose contributors, as well as reduce the uncertainty by developing more realistic modeling scenarios.  Studies will focus on how the CA results were obtained, where the uncertainty lies, and how this uncertainty can be reduced.  Most of the studies listed below focus on development of more realistic release scenarios and reduction of uncertainty.

6.3.1 Investigate the Geochemistry and Environmental Fate of C-14 in the SRS Environment
a.
Description:  14C accumulation in fish is one of the key risk drivers for the CA.  Geochemical processes such as volatilization, 14C precipitation near concrete, pH effects on aqueous 14C chemistry, and isotopic dilution are processes that are not presently accounted for in the CA that may influence 14C migration.  By quantifying these processes under site-specific conditions, it will be possible to include less conservative estimates of 14C attenuation in the CA. In FY06 SRNL will complete a literature review of 14C transport modeling and geochemistry and initiate laboratory testing (establish lab techniques and analytical methodology). In FY07 SRNL will complete lab testing of volatilization vs. pH and organic matter/soil microbe conditions and 14C sorption under various pH environments.

b.
Milestone:  Final reports

c.
Due Date:  FY06-07

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $60K, FY07 50K






6.3.2 Investigate Dose Consequences in Humans of C-14 From Eating Fish
a.
Description:  The C-14 dose to humans resulting from fish consumption is computed on the basis of a generic uptake or bioaccumulation factor relating the C-14 concentration in fish to the C-14 concentration in water.  However, bioaccumulation factors are often strongly affected by site specific conditions.  Important parameters must be validated and adjusted to ensure accurate results. SRNL will undertake a literature search and summary to investigate C-14 bioaccumulation in fish as a basis for determining the accuracy of currently used factors and adjusting them for more realistic site specific results. The deliverable will be a final report summarizing existing information on C-14 bioaccumulation in fish and presenting recommendations and justification for changes in computation methods or inputs.
b.
Milestone:  Final report

c.
Due Date:  FY06

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $40K







6.3.3 Evaluate Waste-Specific Kd for C-14 on Reactor Moderator Resins
a.
Description:  This activity is needed to provide data to refine the CA for currently buried moderator resin and deionizers and to provide for a technical basis for disposal of currently stored deionizers. SRNL will identify PA/disposal requirements, simulate spent moderator resin, and, if necessary confirm findings with actual waste resin.  Resin will be leached under three sets of conditions to simulate acid rain leachate (trench disposal),  SRS rainwater, and cement leachate (vault disposal) followed by solid and aqueous phase radionuclide concentration measurements to calculate distribution ratios (Kd, Rd) for each isotope. The deliverable will be a final report with summary, leachate data, and distribution ratios with comparison to relevant historical data.

b.
Milestone:  Final report

c.
Due Date:  FY06

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $45K

Investigate Phenomenon of I-129 Concentrating at the Seepline
a.
Description:  129I may be naturally attenuated in the SRS by processes that are not accounted for in the present CA.  These attenuating processes occur in organic rich environments, such as seeplines/wetlands; they include 1) greater sorption of 129I (greater Kd values), and 2) greater volatilization.  Recent field data suggests strong attenuation of 129I is occurring in F-Area.  129I was believed to be placed in the F-Area seepage basins between 1955 and 1988 at concentration of <100 pCi/L.  Concentrations 1-km down gradient in a seepline are as high as 1600 pCi/L, indicating that some biogeochemical process has been concentrating the 129I in the wetland. In FY06 SRNL will collect field samples from F-Area along the seepline where 129I concentrations are high and identify through laboratory testing the responsible attenuating process (e.g., partition to soil-bound organic matter, sorption to unique wetland mineral assemblages).  SRNL will also conduct laboratory tests using E-Area soil & groundwater to determine the range of conditions that these attenuation processes occur. In FY07 SRNL will quantify 129I volatilization under a range of environmental conditions relevant to the CA, including the formation of methyl-iodide (a product from microbial processes that is very volatile).

b.
Milestone:  Final Reports

c.
Due Date:  FY06-07

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY06 $75K, FY07 $45K

Develop Sitewide Comprehensive Environmental Management Model to Respond to DNFSB 94-1

a.
Description:  DOE’s Implementation Plan for DNFSB 94-2 calls for a Comprehensive Environmental Management Systems (CEMS) approach in assessing risk for the public from DOE facilities. The SRS Composite Analysis evaluates doses to the public from points of exposure arising from sources of contamination in the General Separations Area. In FY06 a preliminary plan will be developed to describing how to implement the requirement for a site-wide risk assessment (see Special Analyses section). A site-wide regional groundwater model is needed as the underlying basis for the CEMS process. The objective of this task is to use existing site data to develop a regional aquifer model of the SRS site. The deliverable will be a calibrated, working model with documentation and interfaces with GIS system.

b.
Milestone:  SRS regional model

c.
Due Date:  FY08

d.
Responsibility:  SW&I/SRNL

e.
Estimated Cost:  FY07-08 $75K/yr






APPENDIX A

Disposition of Composite Analysis Review Team Comments Assigned to Maintenance

Appendix A is a compilation of only those comments assigned to maintenance in Table 5-1 of the CA Addendum.  The table lists each comment and the associated action.

INVENTORY AND SOURCE TERM DEVELOPMENT

	Com. No.
	Comment
	Action

	3
	The source term for the Old Burial Grounds is stated to be the COBRA database. While it is understood that the ER report titled "Source Term for the Old Radioactive Waste Burial Ground (ORWBG)‑Savannah River Site WSRC‑RP‑97‑0119 was issued in October 1997 ‑ and hence was unavailable for the development of the CA, this should be used as it provides a much more in‑depth analysis and justification for the source term used. In any future use of this data however, it should be explained how the Constituents of Interest (COI) were derived. The stated COIs are not the same as the radionuclides that the CA determines to be the principle contributors to dose. The differences need to be justified.
	Per CA maintenance, will address this and other applicable estimates of OBG inventory, as well as revisions of other source inventories, during the next revision of the CA

	6
	The estimates of inventories and radionuclides in the CA appeared to be derived from referenced documentation, but the documentation in Cole, Hsu, Lux, and Shappell is a compilation of notes and assumptions. This approach attributes more credibility to the references than is warranted. Much of the referenced inventory material should be presented in the CA as data summaries or appendices, rather than being regarded as referenceable documentation.
	Per CA maintenance, will address this and other questions related to estimates of inventory during the next revision of the CA

	7
	The inventory information in the CA includes extrapolations from known data. The degree of justification to attribute to these extrapolations ranges from well justified to the best available estimates.
	Per CA maintenance, will address this and other questions related to estimates of inventory during the next revision of the CA


	8
	The CA includes the effects of CERCLA in the CA, but includes those agreements which are prescribed by RODs, and those which are expected to be included in RODs. The speculative CERCLA actions included in the CA may not be part of the ultimate RODs. In discussions during the site visit, the potential for this to occur was acknowledged, and corrections were to be addressed as part of CA maintenance. The CA maintenance plan has not yet been developed. The inclusion of speculative outcomes of the CERCLA process results in the CA being a potentially non‑conservative representation of the site. Similar assumptions were made with regard to D&D actions, where no binding agreements exist at this time, but expected outcomes were used for the CA. The use of assumptions is of special significance to the high level waste tanks. The heel remaining in the tanks and the inventory left in the HLW piping systems are likely to be significant contributors to the overall radionuclide inventory for the GSA.
	The CA maintenance plan has now been developed.  The plan requires, per USDOE Order, annual reviews of the CA.  The annual reviews will capture changes in CERCLA, as well as other, actions from those assumed in the CA.  See the attached maintenance plan.

	11
	Comment resolutions provided, some. rationale for determining that the D&D source term was comprehensive. However, it is still unclear what facilities will undergo D&D in place and which facilities will be disposed in the E‑Area Vaults. A complete description of the long term planning for each facility that will dispose of waste in the active LLW disposal facility needs to be included. The information needs to be presented in such a way that the reviewer can determine that the entire source term from a facility will be accounted for.
	Per the CA maintenance plan, which is now developed, the annual CA review will require comparison of assumed D&D source terms with D&D actions or plans.  If there is a significant revision, a special analysis will be required.  See the attached maintenance plan.

	12
	(WSRC, 1996b) ‑ The last sentence, 2nd paragraph states that curies from fission products increase curies, they do not significantly increase consequences. This source term was developed for the safety analysis to determine a bounding accident, however, this assumption is not conservative with respect to the CA. Provide an estimate of the fission products that were not included in the source term for these facilities.
	This source term will be re-evaluated in the next annual review of the Composite Analysis.

	14
	A more accurate method of determining the residual inventory would be to use information from D&D activities that have taken place at SRS, such as BLDG 232F. Much of the building's debris was released for disposal in sanitary landfills. In addition, some of the waste streams at SRS have been characterized by process knowledge by using area contamination surveys to estimate the contamination of waste removed from those areas. It does not appear that any of the historical information was used in validating the inventory data that was used in the source term development.
	The information from D&D of 232-F would only be pertinent to other tritium facilities.  As the CA is maintained, refinement of significant source terms, including information from the waste characterization program will be done.  See the attached maintenance plan.


POINT OF ASSESSMENT AND PATHWAYS  ANALYSIS

	Com. No.
	Comment
	Action

	20
	Section 2.3.7.2, page 2‑24, paragraph 1, The Hilton Head population, which will soon be using Savannah River water, should be included in the dose calculations.
	Hilton Head has not yet begun using river water.  As water usage at Hilton Head changes, the impacts, if any, will be assessed in accordance with the maintenance plan (see the attached plan).

	24
	The CA used a value of 23 hrs/yr of shoreline usage for that pathway. The reference document (Hamby, D. M. 1991b ‑ pg. 26) refers to that figure as the exposure for the average individual. It seems to be more conservative to use the calculated maximum individual shoreline usage of 35 hrs/yr for calculating the dose to the maximally exposed individual.
	Per CA maintenance, refinement of exposure parameters to best match the intent of the CA will be done.  See the attached maintenance plan.


	25
	(Hamby, D. M. 1991b ‑ pg. 3, 2nd column, first full paragraph) ‑ This paragraph excludes pork and chicken from the analysis on the basis of commercial feeding practices for these animals. It is common for individuals to let their hogs and chickens graze on a small farm. The exclusion of these two sources of potential uptake is not reasonable.
	Per CA maintenance, refinement of exposure parameters to best match the intent of the CA will be done, including consideration of animals raised on a small farm. See the attached maintenance plan.

	26
	Hamby, D. M. 1991b ‑ pg. 9. At some point during the CA maintenance period, it would be reasonable to do a scoping assessment of the radionuclide levels found in the American Shad.
	Per CA maintenance, refinement of exposure parameters to best match the intent of the CA will be done, including radionuclide levels in various species such as the American Shad. See the attached maintenance plan.


SENSITIVITY AND UNCERTAINTY ANALYSIS

	Com. No.
	Comment
	Action

	31
	The determination of the important parameters and assumptions which influence the conclusions of the CA was not presented in the CA. Several parameters and assumptions were discussed during the site visit which contribute to the conclusions of the CA, but the overall importance of these discussion topics, which are included in the minutes of the site visit, to the conclusions of the CA have not been established. Alternative land uses and remedial actions are not addressed in the uncertainty analysis. The CA provides a set of possible outcomes for CERCLA and RCRA and analyzes these remedial actions. Changes in the CERCLA or RCRA actions would be addressed as part of the CA maintenance plan.
	The CA maintenance plan has now been developed.  The plan requires, per USDOE Order, annual reviews of the CA.  The annual reviews will capture changes in CERCLA, as well as other, actions from those assumed in the CA.  See the attached maintenance plan.

	38
	Page 4‑15, para. 4.1.6, Recent events at SRS within the Environmental Restoration program have brought into question the disposal location of waste resulting from CERCLA actions. In particular, since disposal of seepage basin wastes may not be going into the E‑Area soil trenches, should the analyses be changed or should additional sensitivity analyses be included?
	Changes in remedial actions or planned actions must be assessed in the CA annual review, as mandated by the SRS CA Maintenance Plan, which is attached..

	42
	Alternative land uses were not considered. Perpetual institutional control of the SRS was the only land use option considered in the CA. In discussions at the SRS, other land use‑options were noted as possibilities to be considered as part of a CA maintenance plan. The CA maintenance plan was not provided. Variations in radionuclide inventories, site and facility characteristics, and transport parameters were not considered in the sensitivity and uncertainty analysis. Consequently, bounding estimates of the potential doses at the point of assessment for the time period of assessment were not provided in the CA. Alternative closure plans were not considered and alternative site and waste characteristics were not considered. Bounding analyses were not provided to provide some assurance that the dose constraint and dose limit would not be exceeded in the foreseeable future.
	Alternative land uses were addressed in Section 6.3.  The SRS CA Maintenance Plan, which has now been developed and implemented, requires an annual review of the CA versus changes in actions or plans with respect to such things as closure plans, etc.  The maintenance plan is attached.


DATA QUALITY OBJECTIVES

	Com. No.
	Comment
	Action

	52
	Page 3‑3, Section 3.2.2, Step 2: Identify the Decision, states: "The decision to be made in this application of the DQO Process is whether the resources available will provide a reasonably representative residual inventory upon which dose estimates for the Composite Analysis can be based. Unacceptable data quality or quantity will lead to unreliable estimates of doses."

There is no discussion of the alternative actions that may result from the identified decision. In accordance with the EPA guidance document for data quality objectives, EPA QA/G‑4, September 1994, possible alternative actions that may result from the decision question should be identified. In other words, since the decision is whether the resources available will provide a reasonable residual inventory from which dose estimates can be based, there should be some discussion on actions to be taken if available resources cannot provide for a reasonable inventory.
	Revision of the application of the DQO Process to the CA will be considered as the CA is maintained.  See the attached maintenance plan.

	53
	Page 3‑3, Section 3.2.2, Step 2: Identify Inputs to the Decision, provides a discussion of the various sources that were used to create a residual radionuclide inventory for the composite analysis.

However, there is no discussion regarding the establishment of a level of acceptability for the information being used for input into the decision. The EPA guidance document for data quality objectives, EPA QA/G‑4, September 1994, indicates that when identifying inputs into the decision process, action levels should be established which define the basis for choosing between alternative actions. It would appear that some discussion is warranted in this section that describes a level of acceptability for the information where any information below the established level would be considered inadequate for providing a reasonable inventory estimate or at a minimum be used in assigning a level of certainty to the data.
	Revision of the application of the DQO Process to the CA will be considered as the CA is maintained. See the attached maintenance plan.


	54
	Page 3‑6, Section 3.2.5, Step 5: Develop a Decision Rule, states "The decision rule developed for this application of the DQO Process can be stated as: "If the radionuclide inventories identified for facilities and specific locations in the domain of interest are reviewed and deemed representative by personnel knowledgeable about waste streams and pertinent activities leading to residual radionuclides, then the inventories will be assumed to be appropriate for the Composite Analysis. If the information is unavailable or inadequate for a given facility, then the inventory will be considered incomplete and the composite analysis will not be considered comprehensive."

A description of the level of acceptability for the information used for the radionuclide inventories should be included. Without a description of the level of acceptability or certainty as to what constitutes adequate versus inadequate data, a conclusion as to the sensitivity of the inventories to the estimated dose cannot be drawn. It does not appear from the document that any of the data reviewed failed to meet the Decision Rule. Given the stated lack of source term information, it is surprising that none of the data reviewed failed the Decision Rule.
	Revision of the application of the DQO Process to the CA will be considered as the CA is maintained. See the attached maintenance plan.


	55
	Page 3‑7, Section 3.2.6, Step 6: Specify Limits on Decision Errors, states: "There was no exclusion of data during the initial evaluation. Although a statistical analysis was not carried out, and confidence limits were not established, decision error was controlled through careful development, review and evaluation of data by qualified personnel."  

More discussion regarding controlling decision error is warranted. With the absence of alternative actions, levels of acceptability, and data confidence limits in the DQO process, the reviewer is lead to conclude that there was no mechanism for classifying any of the data as unacceptable, and no further evaluation of data will be conducted to establish levels of certainty.
	Revision of the application of the DQO Process to the CA will be considered as the CA is maintained. See the attached maintenance plan.


	56
	Page 3‑7, Section 3.2.6, Step 7: Optimize the Design, states: "An alternative design would include field collection of soils at given facilities for radionuclide analyses. This would provide actual analytical data. However, the number of samples required in addition to the time and cost for sampling and analysis would be prohibitive for this initial characterization."

This statement implies that additional characterization activities will occur, but there is no further discussion which describes what additional activities beyond the initial characterization are planned. This is especially relevant for the former LLW burial grounds that are major contributing source terms, but no level of certainty has been established.
	Revision of the application of the DQO Process to the CA will be considered as the CA is maintained. See the attached maintenance plan.

	57
	Page 3‑11, Completeness, in the context of data collection, completeness is used as a data quality indicator which is defined as the amount of collected data that is considered valid compared to the amount of data planned for. It appears from Chapter 3 that the data quality for each of the data sources was designated, but no assessment of the needed data quality or quantity was made to determine if the data quality received was adequate.
	Revision of the application of the DQO Process to the CA will be considered as the CA is maintained. See the attached maintenance plan.


	58
	Page 3‑11, Section 3.3.2, Data Qualification, this section states that the data sources were assigned numerical codes which classify the information according to type, but ranking according to degree of certainty was not attempted. However, the descriptions for each of the numerical codes used for data qualification on Page 3‑12 all include statements as to whether the quantities and types of radionuclides are known or estimated. These descriptions appear to infer assigned levels of certainty based on the source of the information.  Furthermore, page 3 ‑18 and Table 3.3 ‑3 indicate that 61 % of the radionuclide inventory and associated concentrations are considered known. Clarification is needed as to how 61% of the source term inventory can be assumed known if sufficient information is not available to ascertain any degree of certainty.
	Revision of the application of the DQO Process to the CA will be considered as the CA is maintained. See the attached maintenance plan.

	59
	Page 3‑11, para. 3.3.2, although Data Qualification was discussed, no conclusions seem to have been drawn from this process, no justification that the data quality is acceptable and no recommendations for necessary future actions were made. The CA guide leads one to conclude that this DQO process may recommend future data/sample collection.
	Revision of the application of the DQO Process to the CA will be considered as the CA is maintained. See the attached maintenance plan.


SUBSURFACE TRANSPORT

	Com. No.
	Comment
	Action

	69
	The known physical and chemical characteristics of the radioactive materials considered in the composite analysis are discussed in the CA. The effect these characteristics have on the source terms and the transport of radionuclides is also discussed in the CA. The correctness of the characteristics is difficult to establish because of the limited records available for old disposals, and the limited understanding of the behavior of the many different types of waste forms at SRS. The significant uncertainties associated with the physical and chemical characteristics of the radioactive materials considered in the CA should have been considered in the sensitivity and uncertainty analysis contained in the CA.
	As the CA is maintained, re-evaluation of the sensitivity analysis to include factors such as the characteristics of the waste will be considered.  See the attached maintenance plan.


HYDROLOGY

	Com. No.
	Comment
	Action

	71
	No volumetric mass balance was performed on the amount of water flowing into the model compared to the amount exiting the model. This is a standard output for most models and its absence from the discussion in the CA, the two supporting PAs, and the reference documentation from Flach and Harris (1997) is troubling. Given precipitation, infiltration (and hence runoff), artificial recharge, discharge to the streams, and leakance through the Crouch Branch confining unit, a balance can be computed.  It is unlikely that the model will balance in its present form because of the omission of flux through the northern and eastern model boundaries.
	Presentation of mass balance information will be made in the next revision.  See the attached maintenance plan.

	73
	The mathematical models utilized in the CA utilized the available site data. The PATHRAE and PORFLOW models were used in the PAs for Z‑Area and E‑Area. FACT was a model developed for the GSA that was used for the CA. As discussed in the site visit, the data to support the modeling of the entire GSA is incomplete. This lack of complete data to drive the three dimensional models used for the CA introduces additional uncertainty, which was not addressed in the uncertainty analysis.
	No modeling exercise will ever have “complete” data.  Data will be reviewed annually and incorporated in future revisions, per CA maintenance.  See the attached maintenance plan.


	82
	Three wells in Z and S Areas are at odds with the conceptual model.  Wells ZBG 1A, SCA 3A, and SCA 4A (Flach and Harris, 1997, Appendix C, pages 113 and 114) are completed 30 to 40 feet deeper than nearby companion wells in well clusters. In all three cases, the deeper well has a higher head than the shallower well, with the increase in head approximately equal to the difference in depth. This indicates a substantial upward hydraulic gradient in the water table aquifer of the Z and S Areas of approximately one‑to‑one. This phenomenon is not discussed nor accounted for in the conceptual and numerical models, even though it is at odds with the conceptual model of downward gradient in the Upper Three Runs aquifer. The impact on flow directions is hard to predict (with respect to conservatism) but the uncertainty associated with the model is increased.
	This will be addressed as the CA is maintained.  See the attached maintenance plan.

	85
	The CA does not provide intermediate calculations and results to demonstrate the CA calculations are representative of the site for similar situations.  Comparisons between the PA results for E‑Area and Z‑Area, and the CA results are not provided.  Concluding the PAs and CA are similar on the basis of the calculations has not been demonstrated.
	In the next revision of the CA, consideration will be given to providing intermediate calculations and results.


INFORMATION MISSING FROM THE CA ‑ COMPLETENESS CONCERNS

	Com. No.
	Comment
	Action

	93
	The flow and transport models, as well as the conceptual model, of the ground water system at the GSA and the interrelationship of ground water and surface water needs further validation. Performing a water balance analysis of the GSA is one aspect of the needed validation. Designing and implementing an on‑going monitoring strategy that will also function as a surveillance monitoring system is also needed for model validation.
	Comment noted.  This will be addressed as R & D during the course of CA maintenance.  See the attached maintenance plan.

	95
	The Savannah River CA, Section 6.3, Page 6‑3; The first paragraph states "Plans for future use of the SRS (Appendix A) propose that release of the site to the general public for unrestricted use will not occur over the time period of this analysis."

Appendix A; "Savannah River Site Future Use Project Report," is cited as the decision basis for future activities at the Savannah River Site. This project report does not reference or contain commitments made by the Department of Energy to its stakeholders regarding the future of the site.  Composite analyses are conducted to demonstrate that management of all radioactive source terms; (past, present, and future) will not reasonably result in exceeding the dose limits set forth in USDOE Order 5400.5. Therefore, it would be prudent for the composite analysis to address all pertinent RODs, and other agreements made to the SRS stakeholders by the Department of Energy. No uncertainty analysis has been performed.
	The SRS Future Use Plan has been transmitted to USDOE-HQ.  This plan will be used as Appendix A in future CA revisions.


	97
	The Industrial Wastewater Closure Plan for F‑ and H‑Area High‑Level Waste Tank Systems needs to be incorporated into the CA.  The stated CA requirement that most of the tanks be emptied with only 100 gallons of residual material is a requirement that must be communicated with the HLW Tank Closure project.
	HLW Tank personnel are familiar with CA program.  Updates in tank closure program will be reflected in CA maintenance activities.  See the attached maintenance plan.

	98
	It is imperative that a good map of the SRS and GSA with all SRS facilities located on it be provided in the CA. It is difficult to understand the relative locations of the sources and LLW facilities with descriptive information only.
	Comment noted and will be implemented in next revision of CA.

	99
	There is no discussion of the infiltration rates used in the analysis.
	A table giving the infiltration rates used will be provided in the next CA revision.


	101
	The possible CERCLA and RCRA actions are included in the CA. There is no evidence provided that the representation of the possible future CERCLA actions is conservative, justified or supported by referenced documentation. Some of the representations of CERCLA actions presumed the outcome of the CERCLA process while other future CERCLA actions were not discussed. The site visit underscored the changing climate of RCRA and CERCLA actions at SRS, including the concept that RCRA actions being performed now will need to be addressed by CERCLA at some future point in time.
	As CERCLA and RCRA actions are planned and completed they will be more accurately represented in CA revisions.  See the attached CA maintenance plan.

	104
	Incomplete Explanation of the Interrelationship of Ground Water Units and the Three Streams at the GSA ‑ It appears that the full explanation of the relationship between the Upper Three Runs aquifer and the three surface water streams (Upper Three Runs, Four Mile Branch, and Tim's Branch) is not included in the CA document. It also appears that references to studies and documentation are not provided. The CA should, at a minimum, contain concise, but complete, explanations of critical hydrogeologic conditions. It is clear that the direction of ground water flow and the complex relationship of aquifers at various depths and locations throughout the GSA with surface water units, influenced by confining units of various thickness and continuity, are major determinants of contaminant levels and doses projected in the hydrologic modeling analyses, and that the existence of the natural hydrologic barriers (including the ground water divide and the incision of the upper aquifer by the three streams) is highly dependent upon flow conditions presented in this document. To provide SRS management with an analysis that supports proper disposal site operations for the long‑term, more complete documentation and references are needed.

The following are specific examples of the lack of complete explanation or the lack of adequate references that appears to exist throughout the document:

a.   Section 2.3.5 (Page 2‑21) Ground Water Hydrology. There should be references to studies and discussion of their results to better substantiate the observation that the upward gradient in the Crouch Branch aquifer encompasses most of the GSA, and the basis for establishing the Crouch Branch confining unit as effectively preventing downward migration of contaminants into the Crouch Branch and lower aquifers. These hydrogeologic phenomena are cited as natural hydrologic barriers which protect lower aquifers from contamination. No references or detailed discussion of the technical data that is currently available to support these observations is included in this section.

b.   Section 2.3.5.2 (Page 2‑25). The second paragraph refers to information on flow direction in the Gordon Aquifer being presented in Section 5.1.1. There is no Section 5.1.1 in the document. Section 5.1 (Hydrologic Model) presents a series of figures that contain hydraulic head data (modeled and measured) for purposes of demonstrating the relative agreement between model results and measurements. Section 5.1 refers back to Section 2.3.5.2 for discussion of ground water discharge to the three streams in the GSA. The only discussion in Section 2.3.5.2 is a very brief paragraph on Page 2‑27, which merely states that the ground water discharges to these three streams, that the influence of these streams causes a ground water divide, and that the streams provide a natural flow boundary. None of these statements are referenced to a source of technical data, nor is there any further explanation of the technical, hydrogeologic basis for these conclusions.

c.   Section 5.1 (Page 5‑4). In the second full paragraph (beginning "Hydraulic head measurements..."), there are numerous statements that are not referenced nor fully explained. This entire section is very crucial to understanding the conceptual model of the GSA and to quantifying the relationship of ground water units to surface water streams and the resulting modeling of contaminant transport. There should be a more complete discussion of the technical bases for these observations, there should be references provided, and there should be explanations of assumed boundary conditions and how they were quantified in the flow model. References in Section 5.1 to discussions in Section 2.3.5.2, as noted above, is an example of cross‑referencing in this document to another equally incomplete discussion, rather than to a full discussion or to another referenceable source.

d.   Section 5.1 (Page 5‑26). In the first full paragraph, the statement is made that "The hydrologic model was used to generate an average flow field for the GSA." This predicted flow field data ‑ which is crucial to the accurate prediction of the movement of radionuclides in the subsurface and their control by natural hydrologic barriers ‑ should be verified by performing a water balance analysis in the GSA. Using the conceptual model, water inputs to the Gordon and the Upper Three Runs aquifers and discharges to the three streams should be developed based on existing data on precipitation, subsurface flow and storage, withdrawals and reinjections (i.e., pump and treat at F & H Areas), and water table elevation measurements. Such a water balance would provide more credibility to the reliance on natural hydrologic barriers, if based on actual data accumulated over a sufficient period of time. The details of the data collection needed, and the development of the water balance are appropriate matters to determine in the context of the CA, and performed during CA maintenance.
	Comment noted.  The next CA revision will attempt to provide a clearer description of the complex hydrologic Conditions at SRS.


INTERPRETATION OF RESULTS/CONCLUSIONS

	Com. No.
	Comment
	Action

	106
	The calculated results do not clearly satisfy this requirement. The hydrology model does not provide convincing evidence that the regional aquifer system is well represented to the west of the GSA. For the individual PAs, this particular concern is not as relevant as the CA, where the potential release of contaminated groundwater to the soils and swamps near the Savannah River could introduce additional pathways for exposure. As discussed in the site visit, there was no data or verification step to ensure that mass was conserved in the hydrology model beyond the observation that the theory of the model supported the conservation of mass. The graphical results of the hydrology suggested that mass may not be conserved within the domain considered by the model. Additional graphical results indicated the zones of concern within the domain were associated with areas of low velocity. While the concern is less important, the additional results do not clearly indicate that mass is being conserved within the model domain.

The importance of the groundwater divide is discussed in the CA and was discussed during the site visit. The movement of the water table was suggested to be +/‑ 5 feet from episodic events and the groundwater data suggested the divide did not shift that much from episodic events. Considering the significance of the groundwater divide in the transport of contamination, the low velocities of water near the divide, the concern over the conservation of mass, and the potential movement of the divide, the sensitivity analysis of the results should include the consideration of changes in the location of the groundwater divide. The results of this analysis should be addressed as an important consideration in the interpretation of results.

The relationship between Fig. 4.4‑11 and 5.2‑15 is less than clear. The steady release of 99Tc from the old burial ground in Fig 4.4‑11 is not clearly represented in Fig. 5.2‑15. In addition, the notion of a steady state release from the old burial grounds is questionable.

The justification for a release of 233U and 238U from the old burial ground without a corresponding release of  234U from the old burial ground is questionable, as shown in Figs. 4.4‑12, 4.4‑13, and 4.4‑14.

At the site visit, the long delay in the transport of "129 was attributed to the vadose zone thickness of 60 ft. This does not seem justified by other radionuclides with similar mobilities and other sources of the same radionuclide that do not have the similar sort of delay.

Something is seriously wrong with Table 6.1‑1. Figures 5.5‑2 and 5.5‑3 identify the dose from drinking water for FMB and UTR for 14C and 3H. The doses from these figures are not consistent with the table. The dose for one radionuclide could increase, as it has for 3H, but the dose cannot decline for the other radionuclide. Perhaps there is an explanation, but none is provided.
	See the response to Condition 2.

Future revisions of the CA will have a more detailed interpretation section.

	110
	The CA does not provide a comparison to the PA to allow an evaluation of this requirement. The CA does not admit a resident scenario and the drinking water calculations in the CA are performed at a larger distance from the source than in the PA.
	Results presented in Table 4.4-5 for the disposal units in the EAV and Saltstone facilities provide the comparison.   Future revisions of the CA will provide a more explicit comparison. 

	Notes:

Acronyms are generally not spelled out in the table due to space limitations. The Comment column in the table may contain acronyms that are spelled out since this column represents direct quotations from the Comment document. The following acronyms are used in the table.


	ALARA
As Low As Reasonably Achievable

CA
Composite Analysis

CERCLA
Comprehensive Environmental Response, Compensation, and Liability Act

D&D
Decontamination and Demolition

USDOE
U.S. Department of Energy

DQO
Data Quality Objectives

DWPF
Defense Waste Processing Facility

EAV
E-Area Vaults

EPA
U.S. Environmental Protection Agency

FMB
Fourmile Branch

GSA
General Separations Area

HLW
High-Level Waste

HQ
Headquarters

ILT
Intermediate-Level Trench


	LAW
Low-Activity Waste

LFRG
Low-Level Waste Facilities Federal Review Group

LLW
Low-Level Waste

MCL
Maximum Contaminant Level

NRC
U.S. Nuclear Regulatory Commission

OBG
Old Burial Ground

PA
Performance Assessment

RCRA
Resource Conservation and Recovery Act

ROD
Record of Decision

SRL
Savannah River Laboratory

SRS
Savannah River Site

SRTC
Savannah River Technology Center

UTR
Upper Three Runs

WSRC
Westinghouse Savannah River Company
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