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MEMORANDUM FOR: Paul Lohaus, Branch Chief
Low-Level Waste Management Branch
Division of Low-Level Waste Management

and Decommissioning

FROM: Michael Tokar, Section Leader
Technical and Special Issues Section
Division of Low-Level Waste Management

and Decommissioning

SUBJECT: TOPICAL REPORT TRACKING SYSTEM

Enclosed is the June, 1991 issue of the monthly Topical Report
(TR) tracking system. The report is composed of three sections:

1. A single page summary listing all active and non-active TR's
and their dispositions.

2. A disposition / status summary showing submittal and
completion dates, past and current reviewers, and the last
steps and next steps to be performed per review procedures.

3. Summary sheets for each TR including a brief correspondence
history, conditions for approval (if applicable), major
issues which arose from the TR review, and reason for
withdrawal, non-approval, or discontinuance, as appropriate.

The report will be updated monthly, and will include new or
revised summary sheets only when changes occur. Jennifer Woodey
will be responsible for maintaining the tracking system and
issuing the updated reports,

bdnal $lgnid by _ _

Michael Tokar, Section Leader
Technical and Special Issues Section
Division of Low-Level Waste Management

and Decommissioning

Enclosures: As stated
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TOPICAL REPORT REVIEW STATUS SUMRARY
SOLIDIFIED WASTE FORMS AND HIGH INTEGRITY CONTAINERS (HIC's)

Office of Nuclear Material Safety and Safeguards

June 1, 1991

VENDOR DOCKET NO TOPICAL REPORT DISPOSITION
______.......____ _____________ ___________________________ ____________

Nuclear Packaging WM-45 HIC ( Ferralium/ FL-50) APPROVED
Chichibu WM-81 Rev 2.1 HIC (Concretc/ Poly) APPROVED
DOW Chemical WM-82 Solidification (Polymer) APPROVED
Nuclear Packaging WM-85 HIC (Ferralium/Enviralloy) APPROVED
General Electric WM-88 Solidification (Polymer) APPROVED
Wastechem WM-90 Solidification (Bitumen) APPROVED
LN Technologies WM-93 HIC (Stainless / Poly) APPROVED
LN Technologies WM-93 Rev 1 HIC (Stainless / Poly) APPROVED

Chem-Nuclear WM-18 HIC (HDPE) NOT APPROVED
Phcific Nuclear WM-51 Solid (Envirostone) NOT APPROVED
TFC Nuclear WM-76 HIC (HDPE) NOT APPROVED
Westinghouse WM-80 HIC (HDPE) NOT APPROVED

VIKEM WM-13 Solid (Oil / Cement) DISCONTINUED
U.S. Ecology WM-91 Solidification (Bitumen) DISCONTINUED
Stock WM-92 Solidification (Coment) DISCONTINUED
U.S. Ecology WM-100 Solid (NS1 Bitumen) DISCONTINUED

Chem-Nuclear WM-19 Solidification (Cement) WITHDRAWN
Chem-Nuclear WM-47 HIC (Fiberglass / Poly) WITHDRAWN
LN Technologies WM-57 HIC (HDPE) WITHDRAWN
Nuclear Packaging WM-71 Solid /Encap (Coment/ Gypsum) WITHDRAWN
Westinghouse WM-79 Solidification (SG-95) WITHDRAWN
Nuclear Packaging WM-87 HIC (Stainless /SDS) WITHDRAWN
Chem-Nuclear WM-96 Solidification (Cement) WITHDRAWN

SEG (LN Tech) WM-20 Solidification (Cement) UNDER REVIEW
SEG (W' house)- WM-46 Solidification (Cement) UNDER REVIEW
Bondico WM -9 4 HIC (Fiborglass/ Poly) UNDER REVIEW
Avancer (B&W) WM-95 HIC (Coated Carbon Steel) UNDER REVIEW
Chem-Nuclear WM-97 Solidification (Cement #2) UNDER REVIEW
Chem-Nuclear WM-98 Solidification (Cement #3) UNDER REVIEW
SEG (LN Tech) WM-99 Solid (Cement /Decon) UNDER REVIEW
Chem-Nuclear WM-101 Solidification (Cement #1) UNDER REVIEW
U.S. Ecology WM-102 Solidification (Bitumen) UNDER REVIEW
Pacific Nuclear WM-103 FC (Enviroglass) UNDER REVIEW
JGC Corp. WM-104 Solidification (Coment) UNDER REVIEW
Diversified Tech. WM-105 Solidification (VERI) UNDER REVIEW

!
1
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TOPICAL REPORT REVIEW STATUS / DISPOSITION LISTING
'

SOLIDIFIED WASTE FORMS AND HIGN thTEGRITY CONTAINERS (Hits)

JUNE 1991

............................................................................................................................

TOPICAL DOCKET EEVIEWER SUBMITTAL
VENDOR REPORT NUMdER STATUS / DISPOSITION Past/ Future CCMPLETION

............................................................................................................................

1. V!KEM Solidification W 13 DISCONTINUCD T. Johnson 12/13/82
(Oil / Cement) .* (M. Adams) 09/30/86

'2. Chem-Nuclear HIC (NDPE) WM 18 NOT AFPROVED K. McDaniel 12/23/83 '

(J. WonGey) 12/27/88

3. Chem-Nuclear Solidification WM 19 WlTHDRAWN L. Person 11/30/83
(Cement) 05/27/88

4. Silentific Solidification W 20 LAST: Meeting between SEG and NRC K. McDaniet 08/85
Ecology Group (Cement). - regarding schedule and remaining M. Adans
(LN Tech) fasues. (08/17/89) J. Woodey

,

NEXT: SEG to submit revised TR.
Originally due: 12/90

Now expected: Mid June '91

5. Nuclear HIC W 45 APPROVED M. Tokar 02/13/84
Packaging (Ferratium!FL-50) 11/07/85

6. Scientific Solidification W 46 LAST: Vendor sutaitted responses to RAI J. Kane 04/13/89
Ecology Group (Cement) #2. (03/01/91 and 03/11/91) J. Woodey
(Westinghouse) NEXT: NRC sends RAI #3 to SEG,

due 06/21/91.

7. Chem Nuclear Mic WM 47 WITHORAWN D. Tiktinsky 04/30/84
(Fiberglass / Poly) (J. Woodey) 05/02/86

8. Pacific Nuclear . Solidification WM 51 NOT APPROVED J. Kane 05/29/84
Systems (Envirostone) 03/03/88

9. LN Tecnnologies -Mic W 57 WITHORAWN T. Jungling 06/21/84

(MCPE) (J. Voodey) 05/13/85

'10. Nuclear Solid /Encap W 71 WITHORAWN T. Johnson 10/22/84
Packaging (coment/Gypsun) (J. Woodey) 11/21/85,

11. TFC Nuclear HIC W 76 - NOT ADPROVED K. McDanlet 06/26/84
(HOPE) (J. Woodey) 12/27/88

'
12. Westin houve Solidification WM 79 WITHORAWN E. Wick 06/26/84w

(SG 95) 06/10/88

!-

* ~ For more information on arry of these Topical Report Reviews, see attached sumery sheets.
** Names in parentheses indicate custodian of TR archives if dif ferent from reviewer.
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TOPICAL DOCKET REVIEWER SUBMITTAL

VENDOR REPORT NUMBER ST ATUS/ DISP 051T ION Past/ Future COMPLEi!DN
....................................................e**ee *ee.ee*******eeeeee...............................................

13. Westinghouse HlC (NDPE) WM 80 NOT APPROVED D. Widmayer 06/28/S4
** (J. Woodey) 12/27/S8

14. Chichibu Htt WM 81 APPROVED K. McDaniel 06/29/ S4
(Conc ret e/ Poly) REV 2.1 06/25/86

* 15. DOW CMemical Solidification WM 82 APPROVED E. Wick 06/29/B4.-

- 6 (Polyner ) 06/01/B8e

16. Nuclear HIC (Ferrallum/ WM 85 APPROVED K. McDaniel 06/29/84
Packaging Enviralley family) (E. Wick) 04/20/58

17. Nuclear NIC WM 87 VITHORAWN E. Wick 08/84
Packaging (Stainless /SDS) 10/25/B8

18. General Solidification WM 88 APPROVED E. Wick 02/13/25
Electric (Polymer /AZTECH) 09/29/87

19. Wastechem solloffication WM 90 APPROVED K. Chang 05/30/E6
(Bitumen) (M. Adams) 01/22/88

23. U.S. Ecology solidification WM+91 DISCONTINUED M. Tokar 01/03/B6
(Bitumen) 03/04/88

21. Stock Solidification WM 92 DI SCONTINUED J. Kane 12/05/$6
(Cement) 06/24/88

22. LN Technologies HIC WM 93 APPROVED E. Wick 09/11/87
(Stainless / Poly) 11/25/58

23. LN Technologies Hic WM 93 APPROVED E. Wick 03/23/89
(Stainless / Poly) REV 1 04/89

24. Bondico HIC WM-94 LAST: Telecon f rom Bondico to NRC E. Wick 02/25/B8
(Fiberglass / Poly) indicating that they intend to

withdraw the TR. (06/11/91)
NEXT: Formal withdrawal of TR from

Bondico.

25. Avancer Mic (Coated W4 95 LAST: Vendor subnitted responses to RAI R. Shewmaker 04/21/88
Technologies Carbon Steel) #1 marked " Confidential". J. Woodey

(Babcock & (04/15/91)
Wilcox) NEXT: Vendor submits responses to RAI

#1 merked " Proprietary".

26. Chem-Nuclear Solidification WM 96 WITHORAWN L. Person 03/01/88

(Cement) (J. Woodey) 05/27/63

For more information on any of these Topical Report Reviews, see attached sunnery sheets.*

** Names in parentheses indicate custodian of TR archives if dif ferent from reviewer.
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TOPICAL DOCKET REVIEVER SubHIf f At

VENDOR REPORT NUMBER STATUS Past/ future COMPLE110N ,

ee.............ee...........ee ee .e............................ .. .... ...................................e4 ............e

27. Chem-Nuclear Solidi f ic ati on WM 97 LASI: htC sent comments on draft TER to M. Adams D6/03/88

(Cecent #2) Bkt en 06/04/91.
htxt: Bhl revises draf t TER in accordance

with corrents. Due 06/14/91.

28. Chem-Nucteer Solidification WM 98 LAsi: Vendor responded informally to RAI M. Adams 06/10/88

(Cement #3) #4 on 04/15/91.
NEXf Bhl revises draf t TER in accordance

with hRC conswnts on IER for WM 97.
Due 06/14/91

29. Scientific Solidification WM 99 LAST: Vendor submitted REV 1 to hRC on M. Adams 07/22/88

Ecology Group (Cement /Decon) 04/19/89. J. Woodey

(LN Tech) ktX1: SEG to sutmit revised TR.
Originally due: 09/01/89

Now espected: Mid July '91

30. U.S. Ecology Solidification WM 100 DISCDNilNUED B. Jagganath 07/15/88

(NS1 Bittmen) **(M. Adams) 09/13/90

31. Chem-Nuclear Solidification WM 101 LAST: Vendor responded informatty to RAI M. Adams 06/01/88

(Cement #1) #4 on 04/15/91.
NEXI: NRC revises draf t TER in accordance

with vendor responses.

Due 06/21/91.

Meet ng (05/08/91) between kRC and R. Shewmaker 07/13/89i32. U.S, Ecology Solidification WM 102 LAST:

(LLW Bitumen) USE resulted in decision to interim
approve one waste form.

hEXI: 1ER due to the Sited States on
06/28/91.

33. Pacific Nuclear Hic WM 103 (AST: Ntc eeat RAI #1 to vendor on R. Shewmaker 06/30/89
(Enviroglass) 06/2C/:0.

hExt: /mam simits responses to RAI #1.

Lv. 06/1%/91

34. JCC Corp. Solidification WM 104 LAsi. 11 stumitted en 04/16/90. R. Shewmaker D4/16/90

(Cement) NExt: kPC to nord RAI #1 to vendor.
Dus : 06/J8/91.

35. Diversified Solidification WM 105 LAST: NRC rent RAI #1 to vendor on E. Wick 08/26/90

Technologies (VERI) 02/08/91
NEXI: DTI will submit a revised TR and

test results on 09/01/91.

* For more information on any of these topical Report Reviews, see attached summary sheets. !

I** Names in parentheses indicate custodian of TR erchives if dif ferent f ran reviewer.
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SUMMARY SHEET

DOCKET NO: WM-13
VENDOR: VIKEM (nee NUTEK (Nuclear Technology Corporation))
TYPE: Solidification (Cement / Oil)
DISPOSITION: Discontinued
PR4 JECT MANAGER: T. Johnson

DATE TOPICAL REPORT SUBMITTED: 12/13/82

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #1 ACTUAL: 4/28/83

VENDOR RESPONSE TO RAI #1 DUE:
ACTUAL:

Received lett. ors regarding TR from SC (2/9/83), WA (3/1/83) and
NV (3/18/83).

Vendor did not submit responses as requested by 9/30/86 so TR was
discontinued.

TECHNICAL EVALUATION REPORT DUE:
ACTUAL: N/A

_________________________________________________________________

CONDITIONS FOR APPROVAL: N/A - discontinued
_________________________________________________________________

SUMMARY OF MAJOR ISSUES:

1. Several of the test methods used vary considerably from
those recommended in the Branch Technical Position (Orig.),
and other tests were incomplete or were not carried out over
the recommended time period.

Compression testing was not in accordance with ASTM C39.
Biodegradation testing was not in accordance with ASTM G21
or G22.
Leach testing was performed only for oil, not radionuclides.

2. Some of the calculations used in the analysis were based on
apparently inaccurate assumptions.

3. TR does not specify which formulations use Portland I
cement, and which use Portland II.

4. Waste characterization is inadequate (types of oils, brand
names), and the TR states that the solidification process is
independent of pH, moisture, viscosity, and metal content
without so demonstrating.

)
|
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Continuation Sheet for WM-13

5. Not all waste loadings, or even a comprehensive range, have
been tested for qualification.

6. The PCP does not include any verification testing
requirements, or specifics regarding mixer operation.

s

. . . - .
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SUMMARY SHEEI

DOCKET NO: WM-18
VENDOR: Chem-Nuclear
TYPE: HIC (HDPE)
DISPOSITION: Not Approved
PROJECT MANAGER: K. McDaniel

DATE TOPICAL REPORT SUBMITTED: 12/23/83

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #1 ACTUAL: 5/31/85

VENDOR RESPONSE TO RAI #1 DUE:
ACTUAL:

Brookhaven National Laboratory (BNL) submitted a study on the
structural analysis of HDPE H1C designs to NRC in April 1987.
The analysis indicated that HDPE HIC's were not likely to be as
stable as CNSI indicated. (See below).

NRC sent a letter to CNSI on 10/15/87 regarding BNL's submittal.

CNSI responded to the NRC letter on 2/2/88.

Dr. Silling of Brown University submitted his findings on the
structural stability of HDPE HIC's to the NRC on June 10, 1988.
His findings were in agreement with the BNL study. (See below).

NRC sent a letter to CNSI regarding Dr. Silling's report on
6/14/88.

CNSI responded on 8/8/88.

TECHNICAL EVALUATION REPORT DUE:
ACTUAL: 12/88

-----------------------------------------------------------------

CONDITIONS FOR APPROVAL: N/A
i

-----------------------------------------------------------------

SUMMARY OF MAJOR ISSUES: (See also WM-76, and WM-80)

1. HDPE HIC's are susceptible to excessive membrane stresses,
buckling, and tertiary creep. (BNL study)

2. TR did not limit the deformation of HIC's under expected
loads. Gross shape changes could lead to redistribution of
stresses in the HIC shell rendering the analysis and

| assumptions used to analyse the HIC's structural capability
; invalid.

|
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Continuation Sheet for WM-18

General 'esign problems:d3.

A complete analysis was performed on only one of the 16
designs submitted.

The non-linear behavior of polyethylene was not considered
in the analysis.

The buckling analysis was flawed.

Credit was given for waste within HT.C to support against
buckling, however the vendor did not characterize the
mechanical properties of the waste, did not specify that the
HIC's must be filled with the exact waste characterized, did
not test HIC's with specific waste, etc.

The structural analysis did not properly consider the
vertical and lateral loads from the soil surrounding the
buried HIC. Soil arching, which could lead to increased
lateral loads on buried HIC's, was not addressed at all.

Although the material was tested for creep, no mention was
made of how to relate creep data to actual field conditions.

4. General material (HDPE) problems:

Polyethylene is susceptible to a ductile to brittle
, transition over time which leads to crack growth. (Silling
| report)

Polyethylene is susceptible to creep and creep leading to
buckling. (Silling)

Irradiation of polyethylene tends to cause embrittlement.
(Silling)

,

'

Long term creep properties are not well known.

l'
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SUHMARY SHEET

DOCKET NO: WM-19
VENDOR: Chem-Nuclear
TYPE: Solidification (Cement)
DISPOSITION: Withdrawn
PROJECT MANAGER: T. Jungling, then L. Person

DATE TOPICAL REPORT SUBMITTED: 11/30/83, 2/12/85 (Rev 1)

[[3 REQUEST FOR ADDITIONAL DUE
INFORMATION (RAI) #1 ACTUAL: 9/5/84

VENDOR RESPONSE TO RAI #1 DUE:
ACTUAL: 2/12/85 (with revised TR),

2/19/85

Letter from CNSI withdrew this TR and WM-96 from consideration on
5/27/88, with the intent that they reorganize the two TR's into
three, based on solidification media. (See WM-97, 98, and 101).

TECHNICAL EVALUATION REPORT DUE: N/A
ACTUAL:

_________________________________________________________________

CONDITIONS FOR APPROVAL: N/A

_________________________________________________________________

SUMMARY OF MAJOR ISSUES:

1. Waste characterization is inadequate, especially with regard
to the composition of the domineralization slurry and resin
A waste streams, and with regard to the meaning / composition
of the waste forms PWR-73, BWR-65, BWR-73, PWR v6 etc.

2. The in-situ encapsulation method is not defined, and it is
unclear what wastes are intended to ba solidified.

3. Qualification testing is incomplete; there is no
irradiation data for the diatomaceous earth or powdex waste
streams, and there are no indications of what formulations
were subjected to leach testing. In addition, leach testing
was only performed for 5 days, and only one radionuclide was
used (Cs-137).

4. The TR is unclear regarding which cement (s) are used
(Portland I, II, or III), and what the secret additives
(P-14, M-5, N-24 etc.) consist of.

5. The revised TR (2/12/85) includes new formulations.
6. Most of the immersion samples showed various degrees of

surface degradation.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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DOCKET NO: WM-20
VENDOR Scientific Ecology Group (Formerly LN Technologies,

after-London Nuclear Sycs, Inc., after NUS Process
Services Corp.)

TYPE: Solidification (Cement)
DISPOSITION: Under Review
PROJECT MANAGER: Mary Adams

LAST:' Meeting between SEG and NRC regarding schedule and
remaining issues. (8/17/89)

NEXT: Awaiting receipt of revised TR. Most recent telecon
(5/28/91) informed NRC to expect the document in mid-
June.

DATE TOPICAL REPORT SUBMITTED: 8/85

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #1 ACTUAL: 8/86

VENDOR RESPONSE TO RAI #1 DUE:
ACTUAL: 11/15/88, 3/23/89, 7/11/89

NRC held meeting with vendor on 8/17/89 to discuss remaining
issues and schedule.

TECHNICAL EVALUATION REPORT DUE:
ACTUAL:

________________________________________________________________

CONDITIONS FOR APPROVAL:'

________________________________________________________________

SUMMARY OF MAJOR ISSUES:

1. A complete set of test data (biodegradation, irradiation,
-thermal cycling, etc.) was not provided for all waste stream
formulations _ proposed to be qualified.

2. Waste characterization is inadequate.

3. The limiting parameters (wt %, pH, density, etc.) for the
waste streams-to be solidified are not well defined, or
possibly fully qualified.

-

4. PCP's are incomplete (mixing times, testing procedures etc.)
and confusing.

5. Calculations and rationale for encapsulation design fail to
demonstrate mechanical stability in the initial TR, however,
a subsequent design analysis report has been submitted.

- . . - .- ___ __ - _ _ _ _ _ _ ____ _ _ _ _ - _
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Continuation Sheet for WM-20
6. Mixing scale-up is not well demonstrated.

7. Only 3 of 13 waste forms appear to pass the revised Branch
Technical Position on Waste Form.
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SUMMARY SHEET

DOCKET NO: WM-45
VENDOR: Nuclear Packaging
TYPE: HIC (Ferralium/FL-50)
DISPOSITION: Approved-11/7/85
PROJECT MANAGER: M. Tokar

DATE TOPICAL REPORT SUBMITTED: 2/13/84

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI)-#1 ACTUAL: 10/25/84

VENDOR RESPONSE TO RAI #1- DUE:-

ACTUAL: 3/1/85, 5/16/85 (revised)

TECHNICAL EVALUATION REPORT DUE: I

ACTUAL: 10/85

_________________________________________________________________
CONDITIONS FOR APPROVAL:

1. The FL-50/EA-50 HIC shall be used in accordance with the
operating procedure restrictions outlined in the_ Appendix to
the TER (Operating Procedure for Enviralloy Disposal
containers with Series A (Wedge) Closure) and all additional

_

restrictions and requirements specified by the burial site
operators and governing State agencies.

2. Users of the FL-50/EA-50 HIC shall certify that all
restrictions and required procedures have been adhered to
and that the HIC's do not contain proscribed chemicals or
waste materials.

_________________________________________________________________
SUMMARY 0F MAJOR ISSUES:'

!

'here was concern regarding-the unknown potential for long-1. T
range pitting corrosion for welded as well as base material
in- sng term underground applications and as a result of the.

corrosion effects of various waste stream products.
2. The vendor has agreed to provide surveillance specimens for

burial.

i

i

;

5
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BUMMARY SHEET

Scientific Ecology Group (nee Westinghouse RadiologicalWM-46DOCKET Not
formerly Westinghouse Hittman Nuclear)VENDOR

Services,
Solidification (Cement)TYPE:

DISPOSITION: Under ReviewJ. Kane, J. Woodey
PROJECT MANAGER:

#2. (3/1/91 andVendor submitted responses to RAI
LAST

3/11/91). Due 6/14/91.
NRC to send RAI #3 to SEG. -

NEXT

4/13/89 (Rev 4)
_

DATE TOPICAL REPORT SUDMITTED:
DUET

REQUEST FOR ADDITIONAL ACTUALt 9/28/89
INFORMATION (RAI) #1

VENDOR RESPONSE TO RAI #1
DUE:
ACTUALt 12/5/89

DUE:
REQUEST FOR ADDITIONAL ACTUAL: 8/1/90
INFORMATION (RAI) #2

VENDOR RESPONSE TO RAI #2
DUE:
ACTUAL: 3/1/91, 3/11/91

DUE: 5/24/91, 6/21/91
REQUEST FOR ADDITIONAL ACTUAL:
INFORMATION (RAI) #3

VENDOR RESPONSE TO RAI #3
DUE:
ACTUAL:

DUET 7/19/91
TECHNICAL EVALUATION REPORT ACTUAL

-------------------------------------- ..
--- ------------------L:
CONDITIONS FOR APPROVA

- ---- ---------------------------- ------
-- ------------------ES:
BUMMARY OF MAJOR ISSU

Weak correlation between qualification test samplesdescribed in the TR and the PCP verification samples.1.

i

Inadequate demonstration of correlation between the rec pes
used in qualification and waste parameters typically2.

measured in the field.

f



_ _ _ - - - - __

'

. ,
,

Continuation Sheet for WM-46

3. Several of the waste forms fail various criteria in the
revised Branch Technical Position on Waste Form:

High PE Mixed Bed Bead Rosin - biodegradation, fungal,
irradiation, asymptotic immersion

Low PE Powdered Resin - immersion
High PE Powdered Resin - initial, immersion, irradiation,

leaching
8% Boric Acid - all
20% Boric Acid - initial, immersion, thermal, irradiation
Low PE Mixed Bed Bead Resin - thermal
10% Sodium Sulfate - immersion
Oil - all
Grit - all
20% Sodium Sulfate with 30% Mixed Solids - immersion
Blank - initial, thermal, irradiation, immersion

4. Full scale testing was limited to four compositions (of 17
submitted), and homogeneity was not substantiated by the
full scale sample.

1

_ _ _ - - _ .
.

. . .
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SUMMARY SHEET

DOCKET NO WM-47
' VENDOR: Chem-Nuclear

,

TYPE _ HIC (Fiberglass / Poly) .
DISPOSITION: Withdrawn.
PROJECT MANAGER: D. Tiktinsky

DATE TOPICAL REPORT SUBMITTED: 4/30/84

REQUEST FOR ADDITIONAL DUE 8/3/84
INFORMATION (RAI)'#1 ACTUAL: 4/19/85 (Draft), 10/18/85

VENDOR RESPONSE TO RI.I #1 DUE: 12/18/85
ACTUAL:

Comments from SC (5/31/85) and WA (10/17/85) were received.

NRC sent a letter to CNSI on 3/3/86 requesting their responses.

CNSI withdrew their TR from consideration on 5/2/86.
TECHNICAL EVALUATION REPORT -DUE: 1/4/85

ACTUAL: N/A

--....--................--..................--...--. _- .........
CONDITIONS FOR APPROVAL: N/A

~

---....-- ..--............-------.....-- ....--.......--...------
SUMMARY OF MAJOR ISSUES

1. The TR.was very poorly organized. It lacked detailed ,

information on the design of the container, the sealing and
lifting-devices, and the cap.

E 2. The possibility of material delamination, which-seems-
especially important'with respect to thermal cycling,
vibration, and irradiation,,was not considered.

3. ~ Corrosion resistance and structural integrity analysis was
based 1only on the individual components which~ comprised-the

L laminate, and not on the entire HIC.

-4. The TR lacked specific t est results including
blodegradation, thermal cycling, and drop-testing.

|
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SUMMARY SHEET

DOCKET NO WM-51
VENDOR Pacific Nuclear Systems, (nee U.S. Gypsum)
TYPE: Solifification (Envirostone)
DISPOSITION: . Approved
PROJECT MAN 4 J. Kane

DATE TOPIr PORT SUBMITTED: 5/29/84, 6/2/86 (REV 1)

REQUEST F . <s0ITIONAL DUE:
INFORMATION-(RAI) #1 ACTUAL: .3/85

VENDOR RESPONSE TO RAI #1 DUET
ACTUAL 11/8/85 (draft), 6/2/86

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #2 ACTUAL 10/27/86

VENDOR RESPONSE TO RAI #2 DUE:
ACTUAL: 7/17/87, 9/24/87, 10/8/87

TECHNICAL EVALUATION REPORT DUE:
ACTUAL: 3/3/88

_________________________________________________________________

CONDITIONS FOR APPROVAL -

1. ' Conditional one year approval for one of eight waste streams
submitted. (Mixed Bed Ion Exchange Resin, 60% PE)

2. The waste forms produced are limited to those made from the
waste streams specifically identified in-the topical report
as those used to prepare the test specimens on which the
data'were'obtained.

3. The waste forms will be contained in 55. gallon drums.

4. The process control program outlined-in the topical report
must be followed.

5. A design for encapsulation of waste was not presented in the
topical report _and therefore no specific types of
encapsulation can be approved.

6. Conditional one year approval was given based on the
uncertainties regarding softening of the waste form as
' discussed in section 2.3.11 of

____________________________________'the
TER.

_____________________________

- - - - - - -- ..--e-- + , , ---n , , , - - -,e.-,.,-em-,
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Continuation Sheet for WM-51

SUMMARY OF MAJOR ISSUES:

1. =Several' waste forms-failed'various criteria:

Mixed Bed Ion Exchange Bead Resin with 24% Boric Acid -
thermal cycling

Lubricating 011 - Biodegradation

Leach'index < 6:
24% Boric Acid Solution (78% PE)
Powdered Ion' Exchange Resin (82% PE)
Powdered Ion Exchange Resin with 24% Boric Acid (83% PE)
EDTA Decontamination-Fluid (50% PE)

.2. The neat aqueous mix of cement for enctpsulation of solid
objects is satisfactory, however, no design for
encapsulation was presented in.the TR, and therefore no
specific; types of-encapsulation can be approved.

3. 'Following the 90 days of immersion, the forms were no longer
completely rigid,.and-there:was a soft outer shell which
could easily be: removed. -In addition, a small-number.of
resin beads were lost from those samples which contained
th' N _NRC is concerned that this softening could lead to a

form that does not maintain ~its structural stabilityv: $

! igh softening is not specifically mentioned in the
x :.. 'i a .

.
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SUMMARY SHEET l
i

DOCKET NO2- WM-57-
VENDOR: LN Technologies (nee NUS Process Systems, Inc.)
TYPE: HIC (HDPE)
DISPOSITION: Withdrawn
PROJECT MANAGER: T. Jungling

DATE TOPICAL REPORT SUBMITTED: 6/21/84

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #1 ACTUAL: 9/26/84

VENDOR RESPONSE TO RAI #1 DUE:
ACTUAL:

Vendor withdrew the-TR from consideration on 5/13/85.
TECHNICAL EVALUATION REPORT DUE: )

ACTUAL: N/A
l

_________________________________________________________________ 1

CONDITIONS'FOR APPROVAL: N/A

_________________________________________________________________

SUMMARY OF. MAJOR ISSUES: I

1. The permanent heat sealed closure used did not provide for
opening and closing the HIC.to inspect the cuntents. |

2. The HIC had no venting device. j
.

. 1

3. The chemical resistance of polyethylene resins against
-|chemical attack was addressed, however numerical guidelines

to distinguish between compatible and incompatible chemicals j
were not established.

4. The buckling analysis was incomplete with respect to the
uncertainties associated with various parameters (including
coefficient of earth pressure, etc.).

|
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SUMMARY SHEET

DOCKET NO: WM-71
VENDOR: Nuclear Packaging (formerly Pacific Nuclear, Inc.)
TYPE: Solidification / Encapsulation (Cement / Gypsum)
DISPOSITION: Withdrawn
PROJECT MANAGER: K. Chang, T. Johnson

DATE TOPICAL REPORT SUBMITTED: 10/22/84

REQUEST FOR ADDITIONAL DUE: 4/4/85
INFORMATION (RAI) #1 ACTUAL: 10/10/85

VENDOR RESPONSE TO RAI #1 DUE: 12/13/85
ACTUAL:

Vendor withdreu the TR from consideration on 11/21/85.

Received comments from SC on 12/30/85.

TECHNICAL EVALUATION REPORT DUE: 9/18/85
ACTUAL: N/A

_________________________________________________________________

CONDITIONS FOR APPROVAL: N/A

_________________________________________________________________

SUMMARY OF MMOR ISSUES:

1. The TR is not clear whether the proposed method is for the
encapsulation of filter elements only, or if it also
includes encapsulation of other solid wastes and sludge and
concentrate solidification. In addition, it was not
apparent which waste forms were prepared using envirostone
gypsum, and which were made with Portland cement.

2. Preparation of simulated wastes and test samples was not
clearly described.

3. The TR does not show that the proposed solidification method
meets the 300 year mechanical stability criteria. -

|

___ ______ - _ . - _ _ _
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EMBMARY SHEET

DOCKET Not WM-76
VENDOR: TFC Nuclear
TYPE HIC (HDPE)
DISPOSITION: Not Approved

i
PROJECT MANAGER: K. McDaniel R

DATE TOPICAL REPORT SUBMITTED: 6/26/84

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUALt 12/27/84

VENDOR RESPONSE TO RAI #1 DUE:
ACTUAL: 6/26/85, 10/2/85

Brookhaven National Laboratory (BNL) submitted a study on the
structural analysis of HDPE HIC designs to NRC in April 1987.
The analysis indicated that HDPE HIC's were not likely to be as
stable as TFC Nuclear indicated. (See below).

NRC sent a letter to TFC Nuclear on 10/15/87 regarding BNL's
submittal.

TFC' Nuclear responded to the NRC letter on 2/22/88.

Dr. Silling of Brown University submitted-his_ findings on the
structural stability of HDPE HIC's to the NRC on June 10, 1988.
His findings were in agreement with the BNL study. (See below).

NRC sent a' letter to TFC Nuclear regarding Dr. Silling's report
on 6/14/88.

-TECHNICAL EVALUATION REPORT DUE:
ACTUALt- 12/88

_________________________________________________________________

CONDITIONS FOR APPROVAL: N/A

_________________________________________________________________

SUMMARY.0F MAJOR ICSUES: (See also WM-18,_ and WM-80)

1.: HDPE HIC's are susceptible to excessive membrane stresses,
buckling, and tertiary creep. (BNL study)

2. . -The TR did notLlimit the deformation of HIC's'under expected
loads. Gross shape changes could lead to redistribution of
stresses in the HIC shell rendering the analysis and
assumptions used to analyse'the HIC's structural capability
invalid.

- - -
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I Continuation Sheet for WM-76

3. General design problems:

A complete analysis was performed on only one of the two
designs submitted.

The non-linear behavior of polyethylene was not considered
in the analysis.

The buckling analysis was flawed.

The structural analysis did not properly consider the
vertical and lateral loads from the soil surrounding the
buried HIC. Soil arching, which could lead to increased
lateral loads on buried HIC's, was not addressed at all.

Although the material was tested for creep, no mention was
made of how to relate creep data to actual field conditions.

4. General material (HDPE) problems:

Polyethylene is susceptible to a ductile to brittle
transition over time which leads to crack growth. (Silling
report)

Polyethylene is susceptible to creep and creep leading to
buckling. (Silling)

Irradiation of polyethylene tends to cause embritt1_.aent.
(Silling)

Long term creep properties are not well known.

__ _-___ - _-_______- ___ - _- . -__
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RUMMARY SREET

DOCKET NO: WM-79
VENDOR: Westinghouse Radiological services (nee Westinghouse

Hittman Nuclear, Inc.)
TYPrt Solidification (SG-95)
DI6 POSITION: Withdrawn
PROJECT MANAGER: L. Person, E. Wick

OATE TOPICAL REPORT CUDMITTEDt 6/26/84

REQUEST FOR ADDITIOk21 DUE:
INFORMATION (RAI) #1 7.CTUAL 5/86

VENDOR RPSPON9E TO RAI #1 DUE:
ACTUAL

The vendor withdrew the subject TR on 6/10/88.

TECHNICAL EVALUATION REPORT DUE:
ACTUAL: N/A

--..........-- ...........................................c.--- ....

CONDITIONS FOR APPROVAL N/A

--.....-- ......--..,---.................--........--.............

SUTMARY OF MAJOR ISBUES:

1. The proposed solidification agent (for solidification of
boric acid wastes) is a silica gel which may not be stable
over the long term.

2. The initial information indicated low compressive strengths
and uncertainty as to the final stability of the product

,

waste form.|

|
' 3. In general, NRC was not satisfied with the history of

absorbents in shallow land burial and was concerned that
i SG-95 appeared to be an absorbent.
|

|

|

.-

|
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DOCRET Not WM-80

'

VENDORt Westinghouse (Formerly Hittman Nuclear Inc.)
TYPE HIC (HDPE)
DISPOSITION: Not Approved
PROJECT MANAGER 4 D. Widmayor

DATE TOPICAL REPORT SUBMITTED 6/28/84
'

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUAL 10/18/85

VENDOR RESPONSE TO RAI #1 DUET
i

ACTUAL:

Brookhaven National Laboratory (BNL) submitted a study on the
structural analysis of HDPE HIC designs to NRC in April 1987.
The analysis indicated that HDPE HIC's were not likely to be as
stable as CNSI indicated. (See below). '

NRC sent a letter to Westinghouse on 10/15/87 regarding BNL's
submittal.

.

Westinghouse responded to the NRC letter on 2/29/88. ;

Dr. Silling of Brown University submitted his findings on the
. structural stability of HDPE HIC's to the NRC on June 10, 1988.
His findings were in agreement with the BNL study. (See below).

NRC sont a letter to Westinghouse regarding Dr. Silling's report
on 6/14/88.

Westinghouse responded on 8/25/88.
\'

TdCHNICAL EVALUATION REPORT DUE:
ACTUAL 12/27/88-

,

o ...................................... ______.....................

. CONDITIONS-FOR APPROVAL: N/A
T

.....................________.....___..........._____,...........

SUNMARY OF MA.70R ISSUES: (See also WM-18, and WM-76)

1. HDPE HIC's are susceptible.to excessive membrane stresses,
p ' buckling, and tertiary creep. (BNL study)
|
'

2. The TR did not limit the deformation of HIC's under expected
loads.. Gross shape-changes.could lead to redistribution-of'
stresses in the HIC shell rendering the analysis and

. assumptions used to analyse the HIC's structural capability
invalid. '

|

|

|
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Continuation Sheet for WM-80

3. General design problems:

A complete analysis was performed on only one of the three
designs submitted.

The non-linear behavior of polyethylene was not considered
in the analysis.

The buckling analysis was flawed.

Credit was given for waste within HIC to support against
buckling, however the vendor did not characterize the
mechanical properties of the waste, did not specify that the
HIC's must be filled with the exact waste characterized, did
not test HIC's with specific waste, etc.

The structural analysis did not properly consider the
vertical and lateral loads from the soil surrounding the
buried HIC. Soil arching, which could lead to increased
lateral loads on buried HIC's, was not addressed at all.

Although the material was tested for creep, no mention was
made of how to relate creep data to actual field conditions.

4. General material (HDPE) problems:

Polyethylene is susceptible to a ductila to brittle
transition over time which leads to crack growth. (Silling
report)

Polyethylene is susceptible to creep and creep leadirig to
buckling. (Silling)

Irradiation of polyethylene tends to cause embrittlement.
(Silling)

Long term creep properties are not well known.

_ _ _ _ _ _ _ _ -_ _ _ _ _ ___- _ _ _ _
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f_UMMARY_8 HEE.T

|
DOCKET 1308 WM-81, Rev 2.1

i
VENDOR: Chichibu Cement Co., Ltd.,

TYPE: HIC (Concrete / Poly)
DISPOSITION: Approved .

PROJECT MANAGER: K. McDaniel

DATE TOPICAL REPORT SUBMITTED: 6/29/84, Additional submittals
containing additional test results and data 12/13/84, 2/25/85

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUAL: 10/30/85 (with input from '

SC and WA).
,

VENDOR RESPONSE TO RAI #1 DUE
ACTUAL: 2/25/86

On 4/23/87 Chichibu requested a modification which was approved
on 5/7/87.

TECHNICAL EVALUATION REPORT DUE:
ACTUALt 6/25/86, 5/7/87 (Rev 1)

.............___.........___________. ___............___ ..... __

CONDITIONS FOR APPROVAL

1. The SFPIC HIC shall be used in accordance with the chichibu
Use Manual,' dated June 1986.

,

2. The SFPIC HIC shall be used in accordance with all
restrictions and requirements specified by the burial site
operators and governing state agencies.

3. Users of the SFPIC HIC shall certify that all restrictions
and required procedurcs have been adhered to.

t

4. Users of the SFPIC HIC shall certify that the HIC's are used
only for nuclear power plant, a) dewatered bead,-powdered
and zeolite ion exchange material, b) filtration media-
including sand, activated charcoal and diatomaceous earth,
c) compressible solid wastes, d) non-compressible solid ,

wastes, e) filter cartridges, f) cement and vinyl ester
styrene solidified resins and sludges, and g) bitumen
solidified wasten, and that the HIC's do not contain
proscribed chemicals or waste materials.

....___..... ____.. _________.....____.........._--_-_...........

* >,,-e,-.-- ~,--~e---.. m m- . . , , - . - .#r..... e ',w,% - _ -,r . . - , , . . , . - .e ...-..,.,,.,...-.-m._.- .-u-- .%- e. ..,.w.,v.,r-..--so..,* -
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Continuation Sheet for WM-81

SUMMARY OF MAJOR ISSUES:

1. There was initial concern regarding chemical resistance to
both internal and external attack.

2. A passive vent system was incorporated for relief of
pressure generated by gases.

3. The HIC's showed some cracking resulting from drop tests,
_

but the integrity of the container was not compromised.

4. Some gas evolution from the HIC materials is only a concorri
now as related to flow rate of vent, however, if non-vented
HIC's are used in the future, this will require further
evaluation.

5. There was initial concern regarding the prevention of water
retention on the lid of the container.

6. A means to perform inspection on the container contents
without damaging the integrity of the container was not
initially provided.
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EEMMARY.8HEET

DOCKET-NO: -WM-82
VENDOR: DOW Chemical
TYPE: Solidification (Polymer)
DISPOSITION: Approved 6/1/88
PROJECT MANAGER: E. Wick

DATE TOPICAL REPORT SUBMITTED: 6/29/84, 11/26/86 (Rev 1)

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUAL: 3/5/85 (Attachment 1, NRC

Comments)

VENDOR RESPONSE-TO RAI #1 DUET
ACTL'AL 1/10/86 (Amendment 1,

Response to Attachment 1)

REQUEST FOR ADDITIONAL DUE!
INFORMATION (RAI) #2 ACTUAL: 6/17/86 (Common's on

Amendment 1)

VENDOR RESPONSE TO RAI #2 DUET
ACTUAL: 10/10/86 (Formal response

to NRC Comments)

TECHNICAL EVALUATION REPORT DUE
ACTUAL 4/88

............... __.........................__. . ___ ............
CONDITIONS FOR APPROVAL

1. The Dow waste solidification process shall be used in
accordance with all restrictions and requirements specified
by the burial site operators and governing state agencies.

2. Dow must notify users of the Dow waste solidification
process that they shall certify that all restrictions and
required procedures have been adhered to and that the waste
forms do not contain proscribed chemicals or waste
materials.

3. The waste forms shall be prepared in containers not larger
than 50 cubic. feet. =For approval of larger waste forms, Dow
should submit additional information on mixing parameters as
discussed in Appendix A of the TER. This additional
information could be submitted as a futurn revision to the
TR.

1

L_---_
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Continuation Sheet for WM-82

4. The available evidence indicates that small amounts of
unreacted materials may be present in the Dow waste forns
that may be able to migrate out of the waste forms. Thic
raises a question of whether hazardous wastes are involved;
if this were the case, it would have to be referred to the
Environmental Protection Agency, which has jurisdiction in
this matter.

5. The Dow calculations confirm that the thermal cycling test
specimens were not exposed to the recommended range of test
temperatures. There is no way of predicting the effect of
exposing the test specimens to the full range of
temperatures recommended. The thermal cycling tests,
therefore, should be repeated in accordance with Dow's
letter of March 19, 1988 and URC's reply of April 20, 1989.
Dow should confirm that the test results meet the
recommendations of the 1983 Technical Position on Waste
Form. This confirmation must be submitted to URC within 60
days after receipt of this latter (6/1/88) and approved by
NRC prior to submittal of a final revised TR. The final
revised TR must be submitted within 90 days after receipt of
this letter.

6. Waste forms solidified from filter aid sludge are not
approved. Approval of these waste forms is contingent on
the submittal of additional information on cracking as
discussed in Section 6.1.5 of the TER.

7. NRC's acceptance letter for the process TR (Ref. 5 of the
TER) stipulated that the process control for BWR evaporator
bottoms and PWR evaporator bottoms is based on tests
performed with 7-12 porcant solids. These solid
concentrations are substantially lower than those of the
corresponding waste forms. The process TR therefore should
be amended and resubmitted to the office of Nuclear Reactor
Regulation (NRR) for review.

8. Dow must characterize the chemical nature of the ash used in
the qualification tests so that users of the process can
know what kind of ash can be solidified satisfactorily.
This information must be clearly specified in the final
revised TR and PCP.

9. Users utnt be made aware that relatively small amounts of
partier .r materials such as copper and iron could interfere
with sat 4sfactory operation of the process. This must be
made clear in the final revised TR, and in the Process
Control Plan (PCP), and in any sales literature used by Dow.
Upper limits on the amount of copper and iron should be
specified in the PCP.

I
1

.

.

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ________
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Continuation Sheet (#2) for WM-82
10. Maximum waste loadings should be those specified below,

subject to a maximum process variability of 10%.
-

._,
'

Permissible
Volumetric Loadings

Waste Type
.

Simulated Principal Components Waste / Waste, !
Binder Vol % |

BWR Concentrate 22.1 wt% sodium sulfate 1.5/1.0 60.0
25.5 wt% total solids

PWR Concentrate 9.0 wt % boric acid 1.65/1.0 62.3 |1.5 wt % sodium borate '

12 wt % total solids

IE Bead Resin 7.2 wt% Dowex MR-7 2.0/1.0 66.7
Slurry

Powdered IE Resin 15.0 wt% each of Epicor 1.5/1.0 60.0
Slurry anion and cation resins

Decontamination Dow formulation,11S-1 1.5/1.0 60.0
Waste (contains chelating

agents)

Volume Reduced Sodium sulfate + 5% Ash 2.0/1.0 66.7
Dry Salts

11. The waste forms produced are limited to those made from the
reactants specifically identified in the TR as those used to
prepare the test specimens on which the data were obtained.

12. The maximum total radionuclide loading in the waste forms
shall be such that the cumulative dosage to the waste form
shall not exceed 100 Mrd.

13. The waste forms shall be prepared in containers not larger
than 50 cubic feet. Full-scale waste forms larger than 50
cubic feet cannot be approved at this time because
correlation testing is incomplete.

_________________________________________________________________

SUMMARY OF MAJOR ISSUES:

1. See above.

2. Biodegradation testing showed possible evidence of
biological growth on filter sludge waste forms subjected to
fungal attack.
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S.VfDiARY SHP.dT

DOCKET NO: WM-85
VENDOR: Nuclear Packaging
TYPE: HIC (Ferralium/Enviralloy family)
DISPOSITION: Approved 4/20/88
PROJECT MANAGER: K. McDaniel

DATE TOPICAL REPORT SUBHITTED: 6/29/84, 3/87 (Rev 1)

-REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #1 ACTUAL 12/31/84

VENDOR RESPONSE TO RAI #1 DUE:
ACTUAL: (Appear to be included in

Rev 1 to the TR),

{
' REQUEST FOR ADDITIONAL DUE:

INFORMATION (RAI) #2 ACTUAL: 7/22/85

VENDOR RESPONSE TO RAI #2 DUE:
ACTUAL: Included in Rev 1 to the

TR

REQUEST FOR ADDITIONAL DUE:
INFOPXATION (RAI) #3 ACTUAL: 12/31/87

VENDOR RESPONSE TO RAI #3 DUE:
ACTUAL: 2/4/88

TECHNICAL-EVALUATION REPORT DUE:
ACTUAL: 4/88

_________________________________________________________________
CONDITIONS FOR APPROVAL:

~ 1. .The Enviralloy family HIC's shall be used in accordance with
the Operating Procedure restrictions outlined in the "NuPac
Enviralloy HIC, TR-07-P Topical Report": Section 5.12,
" Waste Classification for Enviralloy HIC's" and Appendix H,
" Operating Procedure for Enviralloy.High Integrity

. Containers". Also, all additional restrictions and
requirements specified by the burial site-operators and
governing state agencies must be adhered to.

2. Users of the Enviralloy HIC's shall certify that all
L restrictions and required procedures have been adhered to

and that the HIC's do not contain proscribed chemicals or
waste materials.

- . - - . , . , - . . . ~ . - , , - - . - _ _ . - - . - . . . , - - - - . - - - _ - _ _ _ _ .- - - - - - - - - - - - - - - - - -
. .
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Continuation Sheet for WM-85

3. NuPac will provide appropriate material specimens for a
surveillance program where corrosion samples are to be
buried in an archival trench at each LLW burial site and
retrieved and inspected at periodic intervals.

________________.__________________. ____ ... __________________

SUMMARY OF MAJOR ISSUES:

1. The main issue was corrosion resistance of the HIC with
respect to long-term underground exposure, and with respect
to the specific waste streams expected to be contained.
This included specific analyses of the corrosion performance
of welds, crevice corrosion, and galvanic corrosion.
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SUMMARY SHEET

DOCKET Not WM-87
VENDOR Nuclear Packaging
TYPE: HIC (Stainless / Submerged Domineralizer System (SDS))
DISPOSITION: Withdrawn
PROJECT MANAGERt D. Tiktinsky, E. Wick

DATE TOPICAL REPORT SUBMITTED: 8/84

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #1 ACTUAL: 5/14/86

VENDOR RESPONSE TO RAI #1 DUET
ACTUAL S/28/87, 8/6/87, 10/23/87

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #2 ACTUAL: 8/29/88

VENDOR RESPONSE TO RAI #2 DUET
ACTUAL:

On 10/25/88 the vendor submitted a letter requesting that their
application be withdrawn.

TECHNICAL EVALUATION REPORT DUET
ACTUAL: N/A

_________________________________________________________________

CONDITIONS FOR APPROVAL: N/A

_________________________________________________________________

SUMMARY OF MAJOR ISSUES

1. The TR does not demonstrate that the container will be able
to withstand localized corrosion and maintain its structural
integrity over its lifetime.

2. General flaws in the analysist

- Selection of restraint points and loading condition for
finite element modeling.

| - Analysis was based on the as-fabricated wall thickness,
| not thickness at end of life. The estimated thickness loss

due to uniform corrosion was not considered.

3. Environmental testing conditions (media, time, temperature,
pressure, etc.) for the sample HIC's were not defined in TR.

4.. The post-burial venting system was not clearly described.

S. The report does not describe how the contents of the
,

container are treated to ensure free water content does not
exceed 1 volume %. ,

:

. -- - - - - . - . - . .- - .
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SUMMARY 8HEET

DOCKET Not WM-88
VENDOR General Electric
TYPEt Solidification (Polymer /Aztech)
DISPOSITION: Approved 9/29/87
PROJECT MANAGERt C. Peterson, E. Wick '

DATE TOPICAL REPORT SUBMITTED 2/13/85, Amended 6/85

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUAL 8/6/85

VENDOR RESPONSE TO RAI fl DUET
ACTUAL 1/28/87

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #2 ACTUALI 12/16/86

VENDOR RESPONSE TO RAI #2 DUE
ACTUALI 1/28/87

TECHN1' CAL EVALUATION REPORT DUET -

ACTUAL 9/29/87
_______.__________________________________________________ ._____
CONDITIONS FOR APPROVAL

1. The waste loadings are limited to those listed belows

Maximum Permissible
Waste- Loadina Weicht_1

Bead resins 40
Bead resins + 4% Sodium sulfate 30
Sodium sulfate 50,

l Powdered resins 40
0xidized powdered resins 60
Boric acid 50
Decon solution 40

2.- The waste forea produced are limited to those made from the
' reactants specifically identified in the LTR-2 as those used

to prepare the test specimens on which the data were
obtained.

, . The maximum total radionuclide loading in the waste forms3.

| shall be such that the cumulative dosage to the waste form
L shall not exceed 100 Mrd.
!

( 4. The waste forns shall be those made by a continuous fill
| into 55-gallon steel drums.

___________________.._____________________________________________

y._ , , . . .- , . . .my., ..,y__ ,,g,m_ .._,..m,..,,..,r,. _ , , , . . , . . . . .m... _y. ,.,,_...e., ...,,6,_y %.. . . ,.c-.w.,,,w% ,, ,,e.,, ,,,,em.,._,.,, , , , . . . ~ ,
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Continuation Shoot for WM-88

SUMMARY OF MAJOR ISSUES:

1. See above.

2. Specimens containing 60 weight % sodium sulfate failed fungal
testing.

3. Specimens containing a combination of bead resin and 4%
sodium sulfate failed immersion testing at 40 weight %
concentration.

|

!

|

,

i

|

|

. - _ . _ - _ - _ _ - - _ . _ _ _ . _ , _ _- , , _ _ _ _ . _ ~ . _ . _ . . ,
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SUKKARY_ SHEET
,

t

DOCKET Not WM-90
VENDOR: WasteChem
TYPE Solidification (Bitumen)
DIS POSITION: Approved 1/22/88
PROJECT MANAGER K. Chang

DATE TOPICAL REPORT SUBNITTED: 5/30/86, 12/16/87 (REV 2)

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUALt 11/5/86

VENDOR RESPONSE TO RAI #1 DUET
ACTUAL 9/25/87

TECHNICAL EVALUATION REPORT DUET
ACTUAL: 1/22/88

_________________________,_______________________________________

CONDITION 8 FOR APPROVAL:

1. The waste forma produced are limited to those vastes
. prepared from the reactants from which the test specimens '

were prepared and tested and specifically identified in the
Topical Report.

2. The maximum vaste loadings are as follows:
,

Maximum Elevated Ratio of
Waste-to-Asphalt in the

Feed End Product (by Weight)

1.' Bead Resin (BWR/PWR) 50/50
| 2. Precoat Filter Cake wi.th

Powdered Resin (BWR) 25/75-
3. Precoat Filter Cake with

Diatomaceous Earth.(BWR) 55/45
4. Evaporator Concentrates

.
60/40 - Class A waste only

Neutralization Waste (BWR) 25/75 - All waste classes
| S. Evaporator Concentrates -
'

Floor Drain Waste (BWR) 45/55
l 6. Evaporator Concentrates (PWR) E0/50

7. Decontamination Waste (BWR/PWR)* 30/70
8. ~ Mixed Resin and Filter Cake

Waste (BWR) 45/55

* The Rad Clean-8 decontamination agent is the only approved one
for.use with the Waste Chem VRS system.

|

- - -. - . . _ , - . . . - . - . _ - . - . - - . - . - - _ - . - -- , - . - - . - . , - . . . - . . - . . . . . - . - . . . -
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3. Bitumen can exhibit creep flow under an applied load,
thereby increasing the potential for trench instability if
not sufficiently confined. The NRC recommends an
administrative backfill procedure to ensure adequate
confinement and to prevent creopflow. However, if the
bitumen waste form is housed in high integrity containers
(HIC's) which by themselves can sustain the applied load in
the disposal trench, the additional administrative backfill
procedure will not be necessary.

4. The waste form shall be contained in 55 gallon steel drums
(if not contained in approved HIC's).

5. The waste forms should be prepared using the procedures
specified in the process Control Program (PCP) . With the
above limitations, asphalt-encapsulatea waste forms produced
by Wastechem's VRS system should be capabic of meeting the
waste form requirements of 10 CFR Part 61. Because waste
streams produced at various nuclear power facilities vary,
the licensoo employing the VRS system must demonstrate that
it is capable of following waste elements PCP (above
equivalent) and provide NRC with test results of solidified
wastes which are representative of wastes produced by the
system used.

------- ......--.------------------------------------------------

Continuation Sheet for WM-90

SUMMARY OF MAJOR ISSUES:

1. Waste form characterization.

2. Initial biodegradation tests show that bituminized waste
forms are susceptible to fungal and bacterial growth.
Further testing using the Bartha-Pramer biodegradation rate
test show that these forms are acceptable for use.

3. See conditions for approval.
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E.UMMARY_RHIRT

DOCKET NO: WM-91
VENDOR: U.S. Ecology (formerly Associated Technologies, Inc.

(ATI))
TYPE Solidification (Ditumen)
DISPOSITION Discontinued
PROJECT RANAGER: T. Jungling, M. Tokar

DATE TOPICAL REPORT SUDMITTED 1/3/86

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUAL: 5/86 (informal)
VENDOR RESPONDE TO RAI #1 DUET

ACTUALt

Vendor submitted a test plan on 3/2/87.

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #2 ACTUAL: 6/30/E7 (Comments on the

test plan)

VENDOR RESPONDE TO RAI #2 DUE:
ACTUAL

NRC sent tho vendor a letter on 11/16/87 suggestjng that they
switch from distilled bitumen formulations to oxidized bitumen.

On 3/4/88, NRC discontinued the TR review.

On 3/21/88, the vendor proposed a new standardized test procedure
for the compressive testing of bitumen solidified LLW.

TECI!NICAL EVALUATION REPORT DUE: 2nd QTR '88
ACTUAL: N/A

- _ - _ _ _ _ - - _ _ - - - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . . - _ . . . - _ - - - - _ - _ _ _ _ _ _ _ - _ - - - _ _ _ _ _

CONDITIONS FOR APPROVAL: N/A

___ -_ ----__--________________ --____--__--_____________________

SUMMARY OF MAJOR ISSUES:

1. Distilled bitumen does not meet the 60 psi compressive
strength requirement for stabilized class B and C wastes.

2. Bitumenized LLW has a visco-elastic nature.

_ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - _ _ _-_____-_ ___ _
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SUMMARY __ SHEET

DOCKET Not WM-92
VENDOR Stock Equipment Company
TYPE: Solidification (Coment)
DISPOSITION: Discontinued 6/24/88
PROJECT MANAGER: J. Kane

DATE TOPICAL REPORT SUDMITTED: 12/5/86

REQUEDT FOR ADDITIONAL DUET

INFORMATION (RAI) #1 ACTUAL 12/21/07, 3/1/88

VENDOR RESPONSE TO llAI il DUE 5/30/87
ACTUAL 5/31/88 (incomplete)

This review was discontinued due to a lack of supporting data, by
letter from NRC to Stock on 6/24/88. This letter also included
the utiL comments that were submitted to NRC on 4/12/88. Note
that NRC's letter of 12/21/87 road in part: "if we (NRC) do not
receive the requested information by May 30, 1988, we will assume
that Stock has no further interest in NRC approval of their
topical report or vaste solidification media, and we will
discontint'e our review" .

TECHNICAL EVALUATION REPORT DUET
ACTUAL: N/A

___-_____...... __...___--_-_..___. _~_---_-..................---

CONDITIONS FOR APPROVEL: N/A

___________________________________..______________....-__.__..__

SUKMARY OF KAJOR ISSUES:

1. Of the seven solidified waste forms that Stock was seeking
to qualify, the testing required by the May 1983 Branch
Technical Position on Waste Form was fully completed for
only three of the proposed formulations.

2. There was an absence of baseline compressive strength test
results before subjecting the specimens to the various
treatments (radiation, thermal cycling, immersion, etc.).

3. The specimen preparations and results in the leach testing
appeared inadequate at best.

4. There were dramatic losses in the compressive strengths
following biodegradation and immersion testing of the
solidified cation bead resins and the mixed bed powdered
resins, and cracking in the powdered resins following
thermal cycling.

_ _ ____ _ _______
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SUKMARY 8HERT

DOCKET Not WM-93
VENDOR: LN Technologies iTYPE: HIC (Stainless / Poly)
DISPOSITION: Approved 11/25/88

,

PROJECT MANAGER: E. Wick j
I

DATE TOPICAL REPORT SUBMITTED: 9/11/87

REQUEST FOR ADDITIONAL DUE
INFORMATION (RAI) #1 ACTUAL 7/19/88, 11/3/88

VENDOR RESPONSE TO RAI #1 DUE 11/9/88
ACTUAL

TECHNICAL EVALUATION REPORT DUE: 12/31/88
ACTUAL: 11/25/88

_________________________________________________________________
CONDITIONS FOR APPROVAL:

1. The LN Composite HIC.shall be used in accordance with the
limitations and further actions called out in section 4.0 of
the Technical Evaluation Report and all additional
restrictions and requirements specified by the burial site
operators and governing state agencies.

~

2. LN must notify users of the LN Composite HIC's that they
must certify that all restrictions and required procedures
have been adhered to.

3. ' In the event that the container is dropped, the unit shall
be inspected at the-site and a determination made on whether
it should continue in service.

4. The HIC will be buried only in a vertical orientation.

5. The HIC will be buried only with sufficient spacing and-
. intervening soil _between adjacent HIC's and other objects to

; produce the equivalent of a uriform luteral loading
condition.

;

6. The HIC will be buried only with sufficient earth over and'~

below adjacent levels to preclude the imposition of point or
line forces on the shell of the HIC.

7. The LN Composite HIC shall be used in accordance with the
Operating Procedure restrictions outlined in the Topical
Report.for the LN Composite High Integrity Container,
Appendix'O, " Procedure for Using the LN Barrier Plus HIC."

.

I

+oww,e, -- --n,,, -,wr,--s,eA- e, . ,-.,,-,s w--- +,-,-,,-sm-e-m,-----m,,,+--o,--.m , . . , - , -e, ,--e-w - + - - - , - ' + - , - -- ---w<., ,,m -w---,-,ew-vne-----r. -,-,,,,-,-v-~ - - , , - - ~
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Continuation Sheet for WM-93

8. Ut will provide appropriate materials, including a li1c, for
a surveillance program if such a program is initiated. The
material would be buried in an archival trench at a burial
site, to be retrieved and inspected at periodic intervals.

. __________________.._______________________________________ ...

SUMMARY OF MAJOR ISBUES:

See conditions for approval.

. . . . . . . .
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SUMMARY SHEET

DOCKET NO: WM-93, REV 1
VENDOR LN Technologies
TYPE: HIC (Stainless / Poly)
DISPOSITION: Approved 4/89
PROJECT KANAGER E. Wick

DATE TOPICAL REPORT SUDMITTED 3/23/89 (REV 1)

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUAL 3/20/89

VENDOR RESPONSE TO RAI #1 DUET
ACTUAL: 3/20/89

TECHNICAL EVALUATION REPORT DUE:
ACTUAL: 4/89

__________________________________________,______________________

CONDITIONS FOR APPROVAL

1. See information for WM-93 (Original).

2. LN Technologies shall require in its applicable purchasing
documents proof that solidification shrinkage of the
polyethylene liner during the rotomolding process does not
exceed 2%.

_____.___________________________________________________________

SUrD!ARY OF MAJOR ISSUES t

See conditions for approval.

|
,

_ _ ____ _ . _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ -_ _ _
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SVKMARY SNEET

DOCRET Not WM-94
VENDOR Bondico Nuclear
TYPM: HIC (Fiberglass / Poly)
DISPOSITION Under Review
PROJECT MANAGER E. Wick

LAST: Telecon-from Bondico to NRC indicating that they intend to
withdraw the TR from consideration. (6/11/91)

NEXT Formal withdrawal of TR from Bondico.

DATE TOPICAL REPORT SUBMITTED: 2/25/88

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUAL 2/10/89

VENDOR RESPON8E TO RAI #1 DUET 10/31/89
ACTUAL: 3/29/89 (HRC comments on
7/28/89), 8/28/89 (NRC comments on
10/4/89), 10/29/89

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #2 ACTUAL 2/10/90
VENDOR RESPONSE TO RAI #2 DUET

ACTUAL

Telecon from NRC to Bondico asking if they intend to withdraw
their TR. (3/27/91)

TECHNICAL EVALUATION REPORT DUET
ACTUALt

, _____________________. _________________________________________
| CONDITIONS FOR APPROVAL
L

________________________________________________________________

SUMMARY OF MAJOR ISSUES

1. It is possible that the fiberglass reinforced plastic (FRP)
shell could lose its structural integrity as a result of
environmental degradation and/or buckling.

- Little information is available regarding FRP's resistance
to environmental degradation.
- Buckling is a-likely mode:of failure with the structural
material in compression, especially when creep is taken into
consideration.

.



*
.

*

I

Continuation Sheet for WM-94
2. Potential failure modes

Actinitic degradation (sunlight)-
-

- Ionizing radiation damage leading to embrittlement
- Therma) ~ ativo degradation
- Blodeg .on
- Water 9 tion related degradation (embrittlement,
swelling 16saing to cracking)
- Polymor/ Glass debonding

,

3. Tension, compression and creep tests were not conducted
under conditions that simulate a burial environment (i.e.moisture).

4. External hydrostatic pressure testing was not conducted at
the pressure, temperature, and time durations sufficient to
provide reasonable assurance of an adequate factor of safety
over the projected burial conditions.

5. Hydrostatic pressure testing performed may not be relevant
to actual loading conditions, for example, uneven loading on
lids could lead to an initial deformation into a two lobe
sidewall shape as a result of uneven soil compaction.
Adjacent container contact, and HIC position in burial array
were also not considered.

6. There are indications of an inadequate Quality Assurance
program as relates to materials control.

7 The TR does not provide the chemical composition of the FRP.

8. The TR does not demonstrate that the FRp material can meet
the long term structural stability requirements of 10 CFR
Part 61. It does not demonstrate that the degradation
mechanisms listed above will not occur, or that their
potentially adverse effects will be insignificant, or
adequately compensated for in some way.

- .._ . . -. . - - - .
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SUMMARY.8HEET

DOCKET Not WM-95
VENDOR: Avancer, (formerly Babcock and Wilcox, Ecosafe) '

TYPE HIC (Coated Carbon Stoel)
DISPOSITION: Under review
PROJECT MANAGER R. Shevmaker

LAST: Vendor submitted response to RAI #1 on 4/15/90,
however, the responses were marked " Confidential", not
" Proprietary" as required.

NEXT NRC is awaiting properly marked responses to review.

DATE TOPICAL REPORT SUBMITTED: 4/21/88

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUALt 4/19/89

VENDOR RE8PONSE TO RAI fl DUE: 4/15/91
ACTUAL: 4/15/91 (marked
" Confidential")

Additionally, a letter requesting further information was
received by NRC from the South Carolina Department of Health and
Environmental Control and transferred to Babcock and Wilcox on
8/18/91.

TECHNICAL EVALUATION REPORT DUET
ACTUAL

________________________________________________________________
CONDITIONS FOR APPROVAL:

________________________________________________________________
8UMMARY OF MAJOR IS8UES

1. The vendor is making the assumption that the cuating is 100%
bonded on all HIC's and will completely prevent corrosion
for the life of the HIC (300-500 years). There is no
analysis of what might happen if the coating is not
completely bonded, or is damaged in any way.

2. Some of the statements made regarding the HIC's performance
under disposal conditions lack substantiating test data.

3. The vendor does not consider the effects of localized
corrosion. (See number 1 above).

4. There have been substantial delays on the vendor's part,
partially due to the. transfer.of ownership of the Topical

'

Report from Babcock and Wilcox to Avancer Technologies, Inc.

.._ _ _. . . . . _ . . _ . _ . _ . _ _ _ _ , ._. . _ _ . - - .__ _ _ _ _ _ _ . . , _ .
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EUMMARY SHEET

DOCKET NOt WM-96
VENDORt Chem-Nuclear
TYPEt Solidification (Cement)
DISPOSITION! Withdrawn
PROJECT MANAGER: L. Person

DATE TOPICAL REPORT SUBHITTED 3/1/88

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #1 ACTUAL:

VENDOR RESPONSE TO RAI #1 DUE:
ACTUAL:

Letter from CNSI withdrew this TR and WM-19 from consideration on
5/27/88, with the intent that they reorganize the two TR's into
three, based on solidification media. (See WM-57, 98, and 101).

TECHNICAL EVALUATION REPORT DUE N/A
ACTUAL

.________________________________________________________________

CONDITIONS FOR APPROVAL: N/A

_________________________________________________________________

SUMMARY OF MAJOR ISSUES

The TR was withdrawn almost immediately following submittal. It
is likely that the major issues would have been very similar to
those of WM-19, WM-97, 98, and 101, if a review had been
pe rf o rmed .

.___ ___ ___- ___ _ _ -
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SUMMARY SHEET

DOCKET NO: WM-97
VENDOR Chem-Nuclear
TYPE: Solidification (Coment #2)
DISPOSITION: Under review
PROJECT MANAGERt M. Adams

LAST NRC sent comments on the draft TER to BNL on 6/4/91.
NEXT BNL revises draft TER in accordance with comments. Due

6/14/91.

DATE TOPICAL REPORT SUBMITTED: 6/3/88, 2/9/89 (Rev 1)

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUAL: 4/20/90

VENDOR RESPONDE TO RAI fl DUE: 5/20/90
ACTUAL 12/21/90

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) f2 ACTUAL: N/A

VENDOR RESPONSE TO RAI f2 DUE:
ACTUAL: N/A

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #3 ACTUALt 11/20/89

VENDOR RESPONDE TO RAI #3 DUE:
ACTUAL 1/10/90

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) f4 ACTUAL: 4/2/91

VENDOR RESPONSE TO RAI #4 DUE:
ACTUAL: 4/15/91 (Informal)

TECHNICAL EVALUATION REPORT DUE: 7/15/91 (Due to States
6/28/91)

ACTUALt

...............__... _______..... ___..______ .....____. ______.

CONDITIONS FOR APPROVAL:

.._____.. __.._..._......____. ______ .___ ._________________ ..

SUKMARY OF MAJOR ISSUES: (See also WM-98 and WM-101)

1. Additional testing is required to meet the revised Branch
Technical Position on Waste Form, primarily in the areas of
sample cure time and quantity, and leachate selection.

1

I
|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Continuation Sheet for WM-97

2. Not all of the qualification formulations adequately
simulate actual waste forms.

3. Anticipated actual waste streams are not fully
characterized.

4. The PCP's are inadequate with respect to instructions for
waste stream characterization, ranges and tolerances, and
number and testing of verification specimens.

5. The waste formulations for full scale testing do not appear
to be the .same as those used for laboratory scale specimens.

6. The compressive strengths of the boric acid waste
formulations are below 500 psi.

7. The selection of cure conditions for the full-scale forms is
inadequate .

8. The mixing scale-up is inadequate.

_ _ _ - _ - - _
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EUMMARY_DHEET

DOCKET NO: WM-98
VENDORt Chem-Nuclear
TYPE: Solidification (Coment #3)
DISPTSITION: Under review
PROJECT MANAGER M. Adams

LAST: Vendor responded informally to RAI #4 on 4/15/91.
NEXT DNL revises draft TER in accordance with NRC comments on

TER for WM-97. Due 6/14/91.

DATE TOPICAL REPORT SUI.MITTED: 6/10/88

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #1 ACTUAL 12/15/88

VENDOR RESPONSE TO RAI #1 DUE:
ACTUALt 1/27/89

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #2 ACTUAL 11/30/89

VENDOR RESPONSE TO RAI $2 DUE: 1/5/90
ACTUALt 1/10/90

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #3 ACTUAL: 11/20/89

VENDOR RESPONSE TO RAI #3 DUE:
ACTUAL 1/10/90

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #4 ACTUAL 4/2/91

VENDOR RESPONSE TO RAI #4 DUE:
ACTUAL: 4/15/91 (Informal)

TECHNICAL EVALUATION REPORT DUE: 7/15/91 (Due to States
6/28/91)

ACTUALt

.... __... ___ .___..............__...______......._________....

CONDITIONS FOR APPD'JVAL:

..... ....___..........__ _________........ . ...___..__ .......

SUMMARY OF MAJOR ISSUES (See also WM-97 and WM-101)

1. Additiv.'al testing is required to meet the revised Branch.
Technica' Position on Waste Form, primarily in the areas of
sample care time and quantity, and leachate selection.

. . .
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continuation Sheet for WM-98
2. During the TR review, the "In-situ" formulation use switched

from encapsulation of various solid wastes to solidification
media for miscellaneous aqueous wastes with no exp)anation

ifrom the vendor. In addition, no designs for encapsulation i

were ever provided.
|

3. Not all of the qualification formulations adequately
simulate actual waste forms.

4. Anticipated actual waste streams are not fully
characterized.

5. The PCP's are inadequate with respect to instructions for
waste stream characterization, ranges and tolerances, and
number and testing of verificatic;) sp.cimens.

6. The waste formulations for full scale testisig do r.ot appear ;
to be the same as those used for laboratory scale specimens.

7. The compressive strengths of the boric acid waste
formulation are below 500 psi.

8. The selection of cure conditions for the full-scale forme is
inadequate.

9. The mixing scale-up is inadequate.

|

|
|

_ _ - - . _ _ .
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SUMMARY SEEET

DOCKET NO: WM-99
VENDOR Scientific Ecology Group (formerly LN Technologies)
TYPE: Solidification (Coment/Decon)
DISPOSITION: Uitoer Review
PROJECT MANAGER: M. Adams

LAST- The vendor submitted revision 1 to the TR.
NEXT: Awaiting receipt of revised TR. Most recent telecon

(5/28/91) informed NRC to expect the documJnt in mid-
July. (Revision of TR for WM-20 has priority.)

'
__

DATE TOPICAL REPORT SUBMITTED 7/22/88, 4/19/88 (REV 1)

REQUEST FOP. ADDITIONAL DUES
INFORMATION (RAI) #1 ACTUAL:

VENDOR RESPONSE TO RAI #1 OUE:
ACTUAL:

BNL submitted review comments to NRC on 1/6/89.
NIST submittea raviau vomments to NkC on 12/15/88.

TECHNICAL EVALUATION REPORT DUE:
-ACTUAL:

.

____ -_____-_____________-_____-_...._____ _____._---_-___ _______

CONDITIONS-FOR APPROVAL:

______,_____-____-_______-..-__ _________ ____________-_________

SUMMARY OF MAJOR ISSUES

| 1. Neither of the two waste-streams. appear to. pass the revised
i Branch Technical Position on Waste Form.

2. The vendor does-not appear to have performed testing
(thermal cycling, biodegradation, immersion, etc. ) on
duplicate specimens of any formulation as required.

~

| -3. . Leach testing was-performed using non-radioactive tracers,
and there is no indication that this testing is analogous to
testing using. radio-isotopes.

4. Full scale correlation and acceptability is not definitively:

shown.

|

|

|

. - - . _ . _ _ . _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ - _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . _ _ _
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Continuation Sheet for WM-99

5. Cracking was reported for a number of waste forms, not all
of which were identified specifically. The specimens which
exhibited cracking were not all subsequently tested for

[ their stability.

6. Control (as-cured) specimens were not provided for all
formulations.

_ _ .._._________________-_ _ - _- ______ - - -_
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EBEARLMET

DOCKET NO: WM-100
VENDOR: U.S. Ecology
TYPE: Solidification (NS1 Bitumen)
DISPOSITION: Discontinued (Under B. Jagannath)
PROJECT RANAGER: Working files with R. Shewmaker

_

DATE TOPICAL REPORT SUDMITTED: 7/15/88

Consultant's comments were sent to vendor on 1/31/89.
Vendor reply was roccived on 3/13/89.

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #1 ACTUAL: 9/18/89

VENDOR RESPONSE TO RAI #1 DUE: mid-Dec '89, 1/15/90,
1/31/90, 2/15/90, 3/15/90, S/20/90,
8/31/90
ACTUAL: N/A, see below

U.S. Ecolog,y withdrew the TR por letter of 9/4/90.
NRC letter of 9/13/90 terminates the review.

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ - _ _ _ _ _ - _ _ _ - _ _ - . _ _ _ _ . . _-
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SUMMARY SHEET

DOCKET Not WM-101
VENDOR: Chem-Nuclear-
TYPEt Solidification (Coment #1)
DISPOSITION: Under review
PROJECT MANAGER: M. Adams

LASTt_ Vendor responded informally to RAI #4 on 4/15/91.
NEXTt_ 'NRC revises draft TER in accordance with responses. Due

6/21/91.
l

DATE TOPICAL REPORT SUBMITTED: 6/1/88

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #1 ACTUAL: 4/20/90

VENDOR RESPONSE TO RAI #1 DUET 5/20/90
ACTUALI 12/21/90

REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #2 ACTUAL: N/A

VENDOR RESPONSE TO RAI #2 DUET;

ACTUAL: N/A

~ REQUEST FOR ADDITIONAL DUET
INFORMATION (RAI) #3 ACTUALt 11/20/89

VENDOR RESPONSE TO RAI #3 DUET
ACTUAL 1/10/90

REQUEST FOR ADDITIONAL. DUET
INFORMATION (RAI) #4 ACTUAL 4/2/91

VENDOR RESPONSE TO RAI #4 DUET
ACTUAL: 4/15/91 (Informal)

TECHNICAL EVALUATION = REPORT DUET 7/15/91 (Due to States
( 6/28/91)

ACTUAL:

________-_-_--_-.-_-_-----___-____-__________--_________________

CONDITIONS FOR APPROVAL:
L

____-____--_____-----___----_----___--__-_---____-_----------__-

SUMMARY OF MAJOR.ISSUEst (See also WM-97 and WM-98)

1. Additional-testing is required to meet the revised Branch
Technical Position on Waste Form, primarily in-the areas of
sample cure time and quantity, and leachate selection.

;

.- - ..- .- . _ .--
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Continuation Sheet for WM-101
2. Not all of the qualification formulations adequately

simulate actual waste forms.
3. Anticipated actual waste streams are not fully

characterized.

4. The PCP's are inadequate with respect to instructions for
waste stream characterization, ranges and tolerances, and
number and testing of verification specimens.

5. The waste formulations for full scale testing do not appear
to be the same as those used for laboratory scale specimens.

6. The selection of cure conditions for the full-scale forms isinadequate.

7. The mixing scale-up is inadequate.

t

!

l

!

l
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SUMMARY SHEET

DOCKET Not WM-102
VENDOR: U.S. Ecology
TYPLt Solidification (LLW Bitumen)
DISPOSITION: Under Review
PROJECT MANAGERt R. Shewmaker

LAST: Meeting of 5/8/91 between NRC, USE and JGC resulted in
decision to interim approve boric acid waste stream with
waste loading not to exceed 40% weight and a minimum pH of
9.0.

NEXT NRC TER due 6/28/91 to the Sited States.

DATE TOPICAL REPORT SUBMITTED: 7/13/89

REQUEST FOR ADDITIONAL DUET 2/28/90, 5/31/90
INFORMATION (RAI) #1 ACTUAL: 9/18/90

VENDOR RESPONSE TO RAI #1 DUET 3/30/90, 6/30/90
ACTUALt 12/14/90

NRC sent a letter to the vendor informing them of the
unacceptability of the proposed three waste forms. (4/26/91)

Letter, P. Lohaus (NRC) to O. Wong (USE), May 17, 1991,
confirming the agreement made in the 5/8/91 meeting.

On 5/24/91, NRC representatives visited the JGC Radwaste facility
at Surry, Virginia.

REQUEST FOR ADDITIONAL DUET 5/30/90, 7/14/90
INFORMATION (RAI) 42 ACTUAL:

VENDOR RESPONSE TO RAI #2 DUE 6/30/90, 8/15/90
ACTUAL:

TECHNICAL EVALUATION REPORT DUET 8/31/90, 9/30/90, 6/28/91 (to
States)

ACTUAL:

________________________________________________________________

CONDITIONS FOR APPROVALt

________________________________________________________________

SUMMARY OF MAJOR ISSUES:

1. The original request on seven waste streams nas been reduced
to three.
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Continuation Sheet for WM-102

2. The boric acid, and bead and powdered resin waste forms at
proposed loading show large compressive strength losses
after environmental tests (especially after contact with
water) ; they show large volume expansion with water,
especially the resins, and the boric acid waste form shows a
large weight loss. Too high a degree of waste loading is a
possible cause.

3. In the meeting between NRC, USE and JGC of 5/8/91, NRC
agreed to develop guidance for bitumen solidified waste
forms similar to Appendix A to the revised Technical
Position on Waste Form regarding cement stabilization.

I

_ _ _ _ _ _ _ _ _ _ _ _- _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ - _ _ _ _ - - - - -___
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SUMMARY SHEET

DOCKET NO: WM-103
VENDOR: Pacific Nuclear
TYPE: HIC (Enviroglass)

: DISPOSITION: Under Review
PROJECT MANAGER: R. Shewmaker

LAST RAI #1 from NRC to vendor on 6/29/90.
NEXT Vendor responses to RAI #1 currently expected on 6/15/91.

DATE TOPICAL REPORT SUBMITTED: 6/30/89

REQUEST FOR ADDITIONAL DUE: 1/30/90
INFORMATION (RAI) #1 ACTUAL 6'29/90f

VENDOR RESPONSE TO RAI #1 DUE 3/1/90, 5/31/91, 6/15/91
ACTUAL

REQUEST FOR ADDITIONAL DUE: 4/30/90
INFORMATION (RAI) #2 ACTUALt

VENDOR RESPONSE TO RAI #2 DUET 7/30/90
ACTUALt

TECHNICAL EVALUATION REPORT DUE. 10/1/90
ACTUAL:

________________________________________________________________
CONDITIONS FOR APPROVAL:

_________________________________.______________-_______________

SUMMARY OF MAJOR ISSUES:

1. Concern regarding service life of fiber reinforced plastic,
hydrolytic effects, and long-term physical properties.

. - - -- , . - , .- . ,.
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SUMMARY SHEET

DOCKET Not WM-104
VENDOR JGC Corp.
TYPE: Solidification (Cement)
DISPOSITION: Under review
PROJECT .".ANAGER R. Shewmaker

LAST Vendor submitted TR-on 4/16/90.
NEXT NRC to send RAI #1 to vendor. Due 6/28/91.

DATE TOPICAL REPORT SUBMITTED: 4/16/90

REQUEST FOR ADDITIONAL DUET 6/28/91
INFORMATION (RAI) #1 ACTUAL

VENDOR RESPONSE TO RAI fl DUE: 6/3/91
ACTUAL

REQUEST FOR ADDITIONAL DUE: 8/30/91
INFORMATION (RAI) #2 ACTUAL:

VENDOR RESPONSE TO RAI #2 DUE: 10/4/91,

ACTUAL

REQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #3 ACTUAL

VENDOR RESPONSE TO RAI #3 DUET
ACTUAL:

TECHNICAL EVALUATION REPORT DUE: 12/20/91
ACTUALt

________________________________________________________________
CONDITIONS FOR APPROVAL

________________________________________________________________
SUMMARY OF MAJOR ISSUES:

,

1

i . . . ..i...w
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SUKMARY SHEET

DOCKET Not WM-105
VENDOR: Diversified Technologies, Inc.
TYPE Solidification (VERI)
DISPOSITION: Under review
PROJECT MANAGER E. Wick

LAST NRC sent RAI #1 to the vendor on 2/8/91.
NEXT! DTI will submit a revised TR and additional test results

on 9/1/91.

DATE TOPICAL REPORT SUBMITTED: 8/26/90

REQUEST FOR ADDITIONAL DUE: 12/15/90
INFORMATION (RAI) #1 ACTUAL 2/8/91

VENDOR RESPONSE TO RAI (1 DUE: 3/10/91
ACTUAL:

PEQUEST FOR ADDITIONAL DUE:
INFORMATION (RAI) #2 ACTUAL:

On 3/16/91 the vendor sent a letter to NRC acknowledging receipt
of RAI #1 providing a proposed test regimen, and informing NRC
that they intend to submit a revised TR.

NRC provided comments to the vendor on 3/21/91.

VENDOR RESPONSE TO RAI #2 DUE:
ACTUAL:

_______________________________________________________________.

CONDITIONS FOR-APPROVAL:

________________________________________________________________

SUMMARY OF MAJOR ISSUES:

1. The TR is too broad. It includes processes for which no
qualification test data has been submitted. The TR is based
on a new process, but builds on Dow's approved TR (WM-82).
To be a stand-alone TR (as required), it should discuss Dow
workinsummary,thendescribeonlytpesolidificationof
dewatered resin beads into the 200 ft monolith, and the
supporting qualification test program.

2. DTI treats its PCP's as proprietary. If proprietary, this
implies that the process differs from Dow's which is in the
public domain. If the DTI formulation is different, it must
undergo the complete test regimen as described in the
Revised Branch Technical Position on Waste Forms.

________________________ - -


