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APPE IX A

STATEMENT RK — THERMO. ° ING " “MER

Statement of Work (SOW) prepared by Westinghouse Hanford Cc »jany (WHC) as
part of the bid package soliciting qui i1 2d vendors to perform waste form
performance testing using a thermosetting polymer with WHC prepared surrogate
waste.
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APPENDIX B
TECHNICAL TASK PLAN —GR T

Technical Task Plan (TTP) prepared by WHC for an "in- ouse" (WHC) testing
program for waste orm perform: :e testing us j « nt-based waste forms and
surrogate waste. Similar to the § for thermosel g poly :r.
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e, Tl INICAL TASK PLAN — OUT

FY 1992 Technical Task Plan

Support of the Waste Receiving and rocessing (WRAP)

Module 2A
Tl #A52

Nl 0 100

Princfpal Invdskigator

L) letror

NRVP Program Engineer

Oﬂ Z@(ﬁc Lo ! > £s -/21c...<_.,,,r)

WRAP/ program Manager

B-3

Date /
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Date

4/2/%2

Date
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APt DIX C

THERMOSETTING POLYMER * S PLAN

Detailed Test Plan prepared by the vendor awarded the contract for
thermosetting polymer testing described in Appe ix A. Outlines test
procedures, quality control, and testing deliverables.
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Sheet in the Quality Assurance vault.

PROCEDURE 90110-0

32,9 For all assays, the original tape record of the values measure by the
spectrophotometer will be labeled and stored with the At = Absorption Data

Page 31 of 37

Stock Equipment Company C-44
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PROMOTER

SUSPENDED SOLIDS

TOTAL SOLIDS

PROCEDURE 90110-0
A substance which, when added in relatively small quantities to a
catalyst, increases the catalyst’s activity.

In an aqueous system, the relative percentage of the total solids
more or less uniformly dispersed in the water.

In an aqueous system, the residue left after the evaporation of all
the water.

Page 37 of 37

Stock Equipment Company
A Unit of General Sional
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Procedure 90109-0

APPENDIX A

Hazardous characteristics of the solidified specimens will be performed per 40 CFR 261. The
following characteristics will be determined:

Flammability,
Corrosiveness, and
Reactivity.

Stock Equipment Company )
A Unit of General Signal c.
Form 6498-50-0/86
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Attac 1ment
87330-9.-M .©-023

rsegeion

Pages "t rough 16

24
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P.
ATTACHMENT o
87330-92-MLS-026

Page 11 of 13
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LOT WRAP 24.11

SHEET 15.X1.s
RECOMMENDED TREATMENT
1. POLYMER

2. ENCAPSULATION FOR LEAD

D-52
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LOT W AP 2A.15

SHEET 19.XLS

TREATMENT RECOMMENDATIONS

1. POLYMER

2.T: o :DC ¢ T

RATIC ALE OR TREATMENT RECOMEND:; ONS

Acids must be removed from containers and neutralized prior to treatment. Ethylene glycol should be
remove d stored for :ineration. Since material contains salt, polymer use is design basis.

62
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DON’'T SAY IT --- Write It ! DATE: May 6, 1991
To: Distribution FROM: L. A. Fort
cc E. P. Mertens N3-13

R. J. Roberts N3-13

J. L. Scott N3-12

J. A. Swenson G6-45

SUBJECT: E. W. McDANIEL LETTER REPORT “SURVEY OF GROUTING TECHNOLOGY IN
SUPPORT OF WRAP’S SHRED GROUT puLz”

Please find attached a copy of Mr. E. W. McDaniel’s initial letter report
dated April 29, 1991, on the subject of “Survey of Grouting Technology in
Support of WRAP’s Shred Grout Module.”

. -
This activity is to assess the international and DOE Complex waste
immobilization technology development and defense waste management grout
techniques applicable to the Waste Receiving and Processing (WRAP) Facility
Shred-Grout operation. During the April 9, 1991 Exchange Meeting,

Mr. =. W. McDaniel provided a preliminary draft letter report in compliance

‘ with the 5/24/91 milestone. The edited version of the earlier preliminary
L draft report is attached. The preliminary draft report w. distzibuted as
Attachment 2 to the April 9, 1991 Exchange Meeting report. Again, copies of
the approximately 60 references identified within the draft report (over 15
inches of documents) are available in my office for referral.

As stated in the April 9, 1991 Exchange Meeting report, the draft reporct
essentii .y formulates a “road map” to all the referenced documents. The
evaluation does provide the current information on grout formulations, lessons
learned at other DOE Sites, and any pertinent information relative to
immobilization technology. The final Cementation/Grout Technology Evaluation
report is due by 8/30/91. After the final report has been delivered, I will
edit and format the formal r )ort so it can be issued internally.

» .-f' '
) N ad
oA 2/,
AV
¢ il
p -
L
I —~ \'yu
i ”
s
Lyl ?
L

RECEIVED

MAY 0 6 1991
E.P. MERTENS
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SURVEY OF G~ OUTING TECHNOLOGY
IN SUPPORT O~
WRAP’S SHRED >ROUT MODULE

A Letter I ort Prepared
for W inghouse Hanfi 1 Company
ichland, WA

Earl W. McDaniel

Chemical Te nology Division
Oak Ri _e National Laboratory”
Oak Ridge, Tennessee 37831-6044

“Managed by Martin Marietta Energy Systems, In;:.. for the U.S. Department of Energy
under contract DE-ACO05-S4OR21400.

E-34
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1. INTRODUCTION

This letter report covers a variety of cement-based grouting technologies, both national
and international, that may be applicable to Westinghouse Hanford Company's Waste Receiving
and Processing (WRAP) Shred-Grout effort. WRAP’s mission is to process past and curre -
generated solid low-level (. LW), mixed (MLW), and transuranic (TRU) waste at the F rd

site, Richland, Washington. As this is an i1 :rnal letter report, no background on WR s

provided.

»

"The waste to be processed by WRAP has been generated in défcnse related efforts and
are, in many cases, unique to this industry. However, the commercial sector of the nuclear
industry has developed, both in the United States and abroad, grouting technology th  with
moditication, is applicable to WRAP (i.e., the solidification/stabilization of spent ion-exchange
resins).

Information is provided on USDOE gr ting efforts  Oak Ridge, Tennessee
(Hydrofracture at ORNL and the Sludge Fixation Facility at the K-25 Site), PREPP at INEL,
Saltstone at SRS, West Valley, NY, and Soilcrete at INEL. A brief description is given of the
Rocky Flats plant inert carrier process. A manual laboratory process for making pellets of TRU
waste is mentioned. It should be pointed out that little work has been reported on grouting
shrec :d solids as is the mission of WRAP’s shred-grout module.

Most of the international information reported is from nuclear ut ties. It is difficult to
obtain information on defense related efforts in countries that have nuclear :apons programs,
such as the United Kingdom (UK), France, and the USSR. West Germany (now just Germany)
has a small shred-grout facility at NUKEM's Hanau plant. This operation was covered in
R. Wotojack’s 1986 trip report and will not be repeated here.

It is noted that the majority of grouting information reported in the open literature

addresses the use of cement-based materials (i.e., grouts) to solidify liquids and slurries. Most
E-36
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3. INTERNATIONAL o,

3.1 UNITED KINGDOM

British Nuclear Fuels, Ltd. (BNFL) is building encapsulation plants at Sellafield that will
ntain intermediate level waste (ILW) by encasing it first in cement then inside steel drums.
The long-term §olution adopted by BNFL is to store the encapsulated wa : on site until the
commissioning of permanent storage facilities. This facility was visited by Randy Roberts, WHC.
in June 1989.
A more complete description is given in .eport of Foreign Travel” by Earl McDaniel
(ORNL  R-3114, November 1988) which is in ided).

Also, included is "Flowsheet Finalization >r Immobilization of SGHWR Wastes” by D. J.

se, AEEW-R-1693, Mach 1983. .

N

32 FRANCE

France uses a cement matrix to solidify av ety of waste. To my knowledge 1 processes
are in drum mixing. Several papers are included in Spectrum '86 and 'S8 folders.
Also, included is a brochure describing ANDRA, the French government agency for

managing radioactive waste.

33 GERMANY

German law requires that all radioactive waste be disposed of in a geologic repository.
German waste is classified as heat producing, which will be disposed of in a salt mine, and non-
heat producing, which will be disposed of in an {ron mine. All radioactive waste in Germany is

the result of nuclear utilities and institutional use. Germany has abandoned its plans for a fuel

E-42
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3.7 FINLAND

Finland has two nuclear power plants, o of western design and one of USSR design. In
Finland, all radioactive waste will be disposed of in an on-site repository. The Finnish program is
described in the enclosed document "Radioactive Waste Management in Finl: 1" (Status Report,
August 1988). Also, included is a paper "Half -Scale Cementation of Spent Ion-Exch e Resins

at the Louiisa Plant,” by A. O. Dpatti, and "Disposal of Low and Intermediate Level Waste in

Finland" by Esko Ruakola.

40 OTHER INFORMATION

A three volume report on Low-Level Waste from Commercial Nuclear Reactors is

included:

Part 1. Open Literature Abstracts for Low :vel Waste, ORNL, /-9846/V3-P1

Part 2. Bibliographic Abstracts of Sigr cant Source References,
ORNL/TM-98446/V3-P2

Part 3. Treatment, Storage, Disposal Transportation Technologies and Constraints,

ORNL/TM-9846/V2
Also, included is A. H. Kibbey and H. W. Godbee’s report entitled "A State-of-the-Art

Report on Low-Level Waste Treatment,” OR} /T .7427, September 1980.

5.0 LITERATURE REVIEW

A draft report by A. J. Mattus, "A Literature Review of Potential Candidate Fixation
Mediums for the Immobilization of Low-Level aste,” October 1985, is included.
A literature search by Earl W. McDani is included which lists 55 titles. Many of the

reports and papers are being transferred to WHC as part of this milestone.

E-44
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STRATEC ’ PLANNING DOCUMENT

This document summarizes the process which will lead to an integrated strategy and
associated imp nentation plan for LLW management on the ORR. It is not intended to be a

final summary of actions needed to address the management of LLW « the ORR.

e

E-45
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APPE IX F

ERMC T1 16 POLYMER TEST RESULTS

Contained under four r ts:

IC Tr  Report — Test Status (1)
Thermosetting Polymer Test R¢ rt (2) — Stock Equipment Company
Thermosetting Pol: er st Report (3) — Stock Equipment Company
1ermosetting Pol' er lest Report (4) — Stock Equ )ment Company

F-1
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&

LE ™= C( [TENTS

Page
1.0 SUMMARY 1&2
2.0 SCHEDULE 3
BAR CHART SCHEDULE 4
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2.0

SCHEDULE

Activity

WHC-SD-W1i

- Prepare Work Plan

- Submit Work Plan

- Approve Plan

- Develop Formulations

- Prepare Specimens

- Lab - Analysis

-F

al Report

- -003 Rev. 0

Scheduled
Date

08/01/92
08/01/92
08/10/92
08/21/92
09/01/92
12/10/92
12/23/92

Actual
Date

08/01/92
08 /92
08 32
08/21/92

091 2

e







pi-4

sample# WEIGHT HEIGHT DIAMETER
grams

L1-1
L1-2
L1-3
L1-4
L1-5
L1-6
L1-7
Lt-8
L1-9
L1-10

L3-1
L3-2
L33
L3-4
L35
L3-6
L3-7
L3-8
L3-9
L3-10

L7
L7-2
L7-3
L7-4
L7-5
L7-6
L7-7
L7-8
L7-9
L7-10

o no

N

51.4
58.8

‘51
§5.3
51.7
58.9
56.3
54.9
56.3
56.7

73.9
725
719
71.1
73.3
7.7
87.1
729
71.2
723

77.2
72.8
76.4
75.9
73.1
726
774
75
76
726

4.54
5.118
4.502
4.869
4.483
5.024
4.923
4.798
4.991
4.968

5.112
5.23
6.1
5.067
5.245
5.108
5.024
5.212
5.065
5.194

5.001
4.829
4.837
4.935
4.976
4.724
5.017
5.078
5.017
4.956

3.612
3.612
3.609
3.611
3.611
3.609
3.611
3611
3.607
3.609

3.618
3.616
3.614
3.678
3.663
3.668

3.68
3.653

3.665

3.614
3.615
3.617
3.611
3.632
3.627
3.632
3.627
3.614
3.617

1.104897
1.12166
1.107391
1.109023
1.1261
1.146046
1.116693
1.117759
1.103923
1.115675

1.406134
1.349863
1.374335
1.320704
1.326156
1.328372
1.255704
1.334547
1.319493
1.319467

1.504854
1.468817
1.5372
1.501792
1.417932
1.487448
1.489071
1.444746
476738
1.425668

1.33

1.48

DENSITY AVG. LOAD
grams/cc

LBS

1 0
17160
17120
17360
17360
17400
17480
17480
17520
17320

3520

3680
4320
4240
4280

20
4160
4400
4080

2480
2440
2400
1600
2440
2200
2240
2360
1800
2560

PSI
five day

AVG.

compressive

strenght

10804.37
10804.37
10797.11
10936.35
10936.35
10973.7
11011.94
1011.94
11061.64
10923.25

2208.936
2261.639
2314.457
26823.239
2595.79
2613.14
2377.76
2560.776
2664.568
2495.11

1559.743
1533.737
1506.925
1007.958
1519.413
1373.742
1394.871

1473.65
1132.071
1607.387

10926

2472

1411

woaF
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1.0 SUMMARY

2 SCHED! _E

BAR CHART. i E
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04-Nov-92
PROJECT SCHEDULE
WESTINGHOUSE
HANFORD COMPANY
P.0. MMW-SVV-277587
STOCK ORDER: 6996

TASK

FASASE By
i

it

[STOCK EQUIPMcv s COMPANY |

MONTHLY PROGRESS REPORT

PREPARED BY: RUSS A. CZELLATH

1992
JUL AUG | SEP OCT NOV

v S B
i f IS

iy
E

DEC

PREPARE WORK PLAN

SUBMITW( [PLAN

APPROVE WORK PLAN

DEVELOP FORMULATIONS

PREPARE SPECIMENS

LABORATORY ANALYSIS

FINAL REPORT

0 "A3d E€00-IL-0 M-Q0S-JHM






RADIATION SAMPLES BEFORE

8¢-4

THE START OF THE TEST
SAMPLE ID DIAMETER (i HEIGHT (in)  WEIGHT (gms) DENSITY (gms/cc DI ISITY (gms/cc)
AVG

L1-17 1.424 1.884 54.67 1.11

L1-18 1.426 1.839 53.64 1.12 1.1
L1-19 1.430 1.892 55.17 1.1

L3-17 1.454 2,048 73.55 1.32

L3-18 1.456 2,082 76.93 1.35 1.35
L3-19 1.454 2,076 77.67 1.38

L7-17 1.464 2,052 L..38 1.46

L7-18 461 2.049 86.57 1.54 1o
L7-19 1.461 2Lt 84.90 53

AR

A
v

0 "A3Y €00-IL-00TM-QS-JHM
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WESTINGHOUSE HA! ORD COMPANY
STOCK E(C ENT CO.
POLYMER IMM( LLIZATION TECH.

WASTE FORM QUALIFICATION TESTING

MON HLY Pl 'GRESSRI ORT
. 4

THROUGH NOVEMBER, 1992

N

Stock Eg ment Company
Westinghouse Hanford Purchase Order No. [MW-SVV.277587

Stock Order No. 6996
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Page
1.0 SUMMARY 1,2&3
2.0 SCHEDULE 4
BARCH: TSC :DULE 5
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2.0 SCHEDULE

Scheduled Actual
__Ac . Date _Dentg
W P g8 92 3/01/92
- Submit Work Plan 08/01/92 08/01/92
- Approve Plan 08/10/92 08/10/92
- Develop Form tions 08/21/92 08/2192
- Prepare Specimens 09/01/92 09/16/92
- Lab - Analysis 12/1092
- - Final Report '12/23/92
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APPENDIX G

OVERVIEW OF S IDIFICATION TECHNOLOGIES

This is an internal . memo report that was prepared as a review of al
available solidification technologies, important processing considerat ins,
general advantages and disadvantages of vari s tec ies. T :rep 't is

) cific to WRAP 2A and ; inte 1 to provide 1 background needed
to n evaluating the various waste forms.
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Batch processes

Thermosetting polymers can be processed in batch equipment with the capacity
)r filling large conta‘ :rs or many drums. There are two approaches for
using batch mixers.

Microencapsulation
In this method, the waste and binder are mixed in a vessel. As the <ture is

transferred to the drum, the catalyst and promotor are added and mixea 1-line
Just before entering the drum.

Macroencapsulation
In his method, the mixing tank does not cc :ain iste. ° e polymer mix re
is added to the drum which contains large waste iter . The drum is on a

vibral 1g table to remove air bubbles.






