. UMTERY GEN

Department of Energy
Albuquerque Operations Office
PO Box 5400
Albuguerque, New Mexico 87116

& "'\' vi0
Mr. Paul H. lohaus 50! "

Director, Division of Low-Level Waste /0 A
Management & Decommissioning i a Y

U.8. Nuclear Regulatory Commission (1 JANI

1 White Flint North ;

11555 Rockville Pike N_

Rockville, MD 20852

Dear Paul,

. The A Hoc Cell Design Working Group held a meeting with NRC personnel in
Washington, DC, on October 20, 1988, As a result of this meeting, the enclosed
report was prepared by G.R. Thiers, MK-E, and presents summary conclusions to
be implemented by DOE on a site-by-site basis for the UMIRA Project in areas
concerning rock erosion protection material particle size limits and procedures
for absorption and sodium soundness field tests, These field tests will
support DOE site certification for remedial actions through specification
development and compliance; development of site specific Remedial Action
Inspection Plans (RAIP); and follow-on Field Quality Control and Quality
Assurance requirements,

Your responsive review and comment is requested. Your coordinated response
with URFO would be appreciated.

For your information, Mr. T. Johnson, who vas present at the October 20, 1988,
meeting was given an advance copy of the enclosed information for his use. If
' you have any further questions please call me at (505) 844-3941,

Sinocrcly.
& %/./ [Lﬁzt‘v
miown 281215 R. D'Antonio
3 PDR Special Assistant to Project Manager

Uranium Mill Tailings Project Office
Enclosure
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PARTICLE SI26 LINITS AND PROCEDURES FOR
ASORPTION AND SODIUM SOUWONESS TESTS

.

PROBLEN 3 - PARTICLE $12E LIMITS

As shown on attached Tables 1 and 2, and Ref, 1, Page €7, the absorption
and sodfum suifate soundness Yoss values for the coarse (plus No, 4)
fraction of a given crushed rock generally differ from the corresponding
values measured on the fine fractfon, The difference 18 especially
fmportant for bedding on the UMTRA project, where the ratio of fine
frection to coarse fraction can be as Yarge as 60/40.

In many cases the offferences fn absorption and soundness will result fn
significent differences fn rock qualfty scores, sometimes determining
whether & materfal can be used 1n frequently saturated areas, and often
affecting the oversizing percentage, Absorption {5 sometimes higher for
the fine fraction (Table 1), and soundness loss may be higher (Table 2,
Sheets 1 and 2) or Tower (Table 2, Sheet 3 and Ref, 1, Page 47),

For (MTRA destens submitted to dete the larger of the two values messured
for @ gfven sample, (generally the value for the fine fraction), has been
used 1n computing the rock quality score for that sample. TYhis contrasts
with the epproach used by the USER 1n the tests on which the scoring

system 15 besed (Ref, 2, Tables ) and 7), fn thet those tests were run on
the following particle sfzes (Ref, 3):

© Absorptior Tests: 3«inch cubes.
© Soundness Tests : No. ¢ to 1,6-1nch matertal,

Thus minus No. 4 meterfa) was not used in the tests on which the scoring

system 1s based, so that the results of tests on minus No. € materfa) are
not comparable to the results used fn developing the rating system,

« 1. 4005-GEN«R-01-06321-00
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- TESTY
Soutum Soungness: A.comparfson of Refs, 4, § an¢ 6 indicates the
~following differences between ASTM and USBR procedures for sodfum
soun” tests on plus No. & materfal:
ASTH C B8 USBR
Semple We'ght (gm)
No. & to /1" N0+6 100 ¢+ 2.6
. 3/8" o 3/4 1000 £ 10 800 ¢ V7.6
3/4" to 141 /2" 1600 + 80 2000 ¢ 60

Sieve Used %0 D {

No. 4 to 3/B" agpregate No. No. 4

$/8" to 3/4" apgregate sNne" /e

376" to 1+1/2" appregate b/g" KV M
‘ Weighting to Determine

Weighted Average Loss

Ne. & to 3/0" Use grading 08

3/8" to /4" of sample 0%

/4" to 1-1/2" as received 50

These are the o1y significant differences between the test procedures.

Specific Gravity, Atsorption, end L.A, Abrasion: For specific gravity,
absorption and LA abrasfon tests the USBR uses ASTM procedures (Ref. ‘h.

4005 -GEN-R~01-06321 00
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SOLUTION

In cases where the fine portion of & gfven materfs) fs derfved from the
samw parent rock es the coarse portien, the absorption and soundness
resuits from the coarse fraction con be used 1n deve.~*'ng rock quality
scores for the materfa). This 4s generally the cease for materia) obtain
by blusting and crushing rock from & relatively homogeneous strate, and
my be true for some alluvial deposits., The pretrographic analysis
should de)ineste the relative homogeneity of & given a1luviel deposit,

¥hen the fine and coarse materfals are derfved from different parent rock
sources the fdeal approsch wil) be to test samples of the parent rock fn
the seme size range &5 used by the USBR, This will seldom be possible.
Mterratively §f separate criterfa for fine materia) (differing from he
criterfa for coarse meterfal based on the USBR tests) were avaflable,
such criterfa could be appifed. ASTM Standerd C-233, ‘Standard
Specification for Concrete Aggrepates®, does contain an upper limit of
108 for sodium sulfate soundness loss for fine aoqregete; but this s
essentially the same as applying the present scor g system, under which
& 108 soundness Toss gfves o test score of 50%, the same o5 the minimum
scceptable overs)! score, Other explicit criteria for fine sggregate
have not beer found, Therefore fn the sbsence of separste criteria or
representative Targer samples 1t will be necessary to test samples of the
Tergest-sfzed aveflable representative materfal,

To correspond to the tests on which the scoring system 1s based the USER
procedur. for sodfum soundness tests (Ref, §) should be used.

SUMMARY

Y. In cases where the fine portion of & given materfa) {s derfved
from the same parent rock os the cosrse fraction, test representative
metarfal in the following particle sfze ranges:

P.S

*3- 4005-GEN-R-C1-0632) -00
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© Absorption Tests: 2-fnch to 4-inch,
0 Soundness Tests ¢ No. 4 to 1.beinch,
2. Where the fine and coarse fractions ere derfved from affferent

parent rock souites, twst representetive samples 1n the following
particle sfze ranges:

© Coarse materfa): as given sbove.
© Fine fraction:
= 1f the parent rock 15 avaflable 1n suftadble sfzes, test this
rock fn the sfze ranges given sbove.
« In other cases test the fine fractfon fn the lerqest sfze
range av-‘lable.

This approsch 1s more directly supported by past experfence and wil)
result 'n more real’ ¢ designs.

3. Use USBR procedyres for sodfum soundness testi. (Ref, §).

P.6

-4 Q005-GEN-R- 010632100
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lmit )
(Sheet | of 2)

COMPARISON OF ABSORPYION YALVES
FOR VARIOUS ROCK S1ZES

SOURCE OF ROCK: PEPPERLING QUARRY, LAKEVIEW, ORLGON

Sample No.

18

Riprap DA, B, C C.04
Riprap CIA, B 0.3
Riprap B-1
Riprap Be2
Riprep B-3
Riprap B-4
Riprap As)
Riprap Ae2
Riprap A-d

1988

dedding B<Y (1)
Bedding B+1 (2)
Bedcing B-) (2')
Bedding B+ (3)
Becdding B-2 (1)
Bedding B-2 (2)
Bedaing B-2 (3)

Riprep B (1)
Riprap B (2)
Riprap B (3)

Average (A1) Samples) 0,43
Average (1968 Only)

Large Riprap

Sma1l Riprap Bedding

0.46

0.15

0.25

0.3%

0.64

e.n

0.76
1.24
1.00
2.98
1.43
¢.8
1.%7
1.48

1.04

1.10

223 i

on 1.72

1.42 1.72

4005-GEN-R-01 -06321 ~00
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-

TABLE 1
(Sheet 2 of 2)
COFPARISON OF ABSORPTION VALUES
FOR VARIOUS ROCK SI2ES

SOURCE OF ROCK: SWEER'S PIT, LAKEY. W, OREGON

Sample No, Large Riprap Small Riprep Bedaing
¢ 0.26
T«B-00 0.27
M«B-00! 0.26
B-1-A 0.86
B-1eb 0.94
Be2eh 0.66
B-2-B Lo e 0.8
Average 0.26 0.26 0.76

-7- 4005 -GEN-R~01-06321 «00
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TAELE 2
(Sheet 1 of 3)
COMPARISON OF SODJUM SULFATE SOUNDNESE VALUES
FOR COARSE AND FINE FRACTIONS

SOURCE OF ROCK: PEPPERLING QUARRY, LAKEVIEW, OREGON

Coerse Fraction Fine
Sample No, Large Riprap Smai) Riprap Bedding Fraction

1867

Riprar DIA, B, C
Riprap C1A, B
Riprep B-1
Riprap B-2
Riprap B.3
Riprap B-4
Riprep A-)
Riprap A-2
Ripreap A-3

1988

Beading B-1 (1)

Bedding B-1 (2)

Beading B-1 (2')
Bedding B-1 (3)

Bedding B-2 (1)

Bedding B-2 (2)

Bedding B-2 (3)

kiprep B (1)
Riprep B (2)
Riprep B (3)

Average (A)1 Semples)
Average (1988 Only)

4005-GEN-R-01 -0€321 -00
6808L/01 75V
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TAELE 2
(Sheet 2 of 3)
COMPARISON OF SODIUM SULFATE SOUNDNESS YALUES
FOR COARSE AND FINE FRACTIONS

SOURCE OF ROCK: SHEER'S PIT, LAXEVIEW, OREGON

_Sample bo.

1988

H 4.8 8
1-8-001 0.7 .
M-B-001 0.2 -
B-1-A 0.8 4.2
B-1-B 1.4 4.8
B-2-A 1.0 2.2
B-2-B L B 0.8 4.0
Average 0.65 4.8 1.0 4.7

SOURCE OF ROCK: CHOATE'S QUARRY, LAKEVIEW, OREGON

B 0.4 7.0
Be2 0.7 5.8
Bel =N 0.6 4.3
B-2-N 0.4 4.8
B-1-5 0.3 1.2
Be2-$ 0.2 23
Average 0. 42
«9 - 4005-GEN-R=01-06321-00
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TABLE 2
(Sheet 3 of 3)
COMPARISON OF SODIUM SULFATE SCUNDNESS VALUES
FOR COARSE AND FINE FRACTIONS

" ADDITIONAL ROCK SOURCES

Source Coarse Fraction  Fine Fraction
West Paweleki)le Quarry, Texes 0.2 4.0
Redland Worth, Sen Pedro, Texas 0.06 0.02
Tordi11a Ki11 Quarry (East), Texas 6.8 0.8
Torai1la K1) Quarry (West), Yexas 0.4 0.6
Tordilla K111 Quarry (N. East), Texas 2.0 0.08
Yordi1la K111 Quarry (North), Texas 0.3 0.6
Knippe Cuarry, Texas 3.3 1.2
«10 - 4005-GEN-R-01 0632100
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Department of Energy
Albuquergque Operations Otfice
PO Box 5400
Albuquerque, New Mexico 87115

FEDERAL EXPRESS

Mr. Paul H. lLohaus

Director, Division of Low-level Waste
Management & Decommissioning

U.5. Nuclear Regulatory Commission

1 white Flint North

11555 Rockville Pike

Rockville, MD 20852

Dear Paul,

The Ad Hoc Cell Design Working Group held a meeting with NRC personnel in
Washington, DC, on October 20, 1988. As a r sulc of this meeting, the enclosed
report was prepared by G.R. Thiers, MK-E, a.. presents summary conclusions to
be implemented by DOE on a site-by-site basis for the UMIRA Project in areas
concerning rock erosion protection material particle size limits and procedures
for absorption and sodium soundness field tests. These field tests will
support DOE site certification for remedial actions through specification
development and compliance; development of site specific Remedial Action
Inspection Plans (RAIP); and follow-on Field Quality Control and Quality
Assurance requirements.

Your responsive review and comment is requested. Your coordinated response
with URFO would be appreciated.

For your information, Mr. T. Johnson, who was present at the October 20, 1988,
meeting was given an advance copy of the enclosed information for his use. If
you have any further questions please call me at (505) 844-3941.

Sincerely,

| oo

————

A (L (Anlna

- /

%

John R. D'Antonio
Special Assistant to Project Manager
Uranium Mill Tailings Project Office

A4l

= 1 >
Enclosure

c¢c w/enclosure:
T. Brazley, NE=22, HC
G. Turi, NE=22, HQ
Hawkins, URFO, FEDERAL EXPRESS

w/0 enclosure:
Rager, JEG

Caldawell, JEG

Williams, MK=-F
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gillen, NRG, FEDERAL EXPRESS
ormier, UMTR
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