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I'l EDear Mr. Hawkins:

Enclosed for review and concurrence are Project Interface Document (PID)
No. 16-S-09 and information to support our proposal to allow the blending
of material from the Arrow Pit quarry with approved Shadow Mountain
bedding material. The support information enclosed are rock quality test
results from recent samples of Arrow Pit naterial and calculations which
estimate the characteristics of the blended material.

Specific gravity, sound 2ss, and absorption tests were performed, but
because of the nature and function of the bedding, IA abrasion was not

'

considered. The calculated characteristics of this material blended with
Shadow Mountain basalt indicates a composite bedding material as follows:

Specific Gravity Absorption Soundness

2.77 1.0% (2.0%

Essentially, this PID does not constitute a criteria change to the
subcontract specifications because gradation requirements specified in
Section 02278, Item 2.1.D.2 must still be satisfied and the composite
blend of these materials exceed the considered rock quality requirements
of Section 02278, Item 2.1.C.3. However, since our proposal is based on
the characteristics of blended materials, the Department of Energy
considers this PID as a potential " Class I" change to the specifications
in accordance with Section 8.11 of the Remedial Action Plan.
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;.Therefore, pursuant to C1 ass ~I change requirements,. DOE requests an .j'''

expeditious review'and concurrence as ne ssary to avoid inpacting
. construction. . Should'you have any questions, please contact
< Michael Abrams-of my staff. at (505) 844-3941.-

- Sincerely,-'

,

~ d j r|
''' V

-

Mark L. Matthews
Acting Project Manager
Uranium Mill Tailings Project Office

Enclosure.

ec w/o enclosure:
.J. Oldham, MK-F
R. Richey, UMTRA
E. Banks,.JEG
D. Gillen, NRC-HQ
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| WESTERN 2400 East Huntington Drive i

! I TECHNOLOOtES Flagstaff. Arizona E6001 |

| . INC. (602) 774-670s LAeon AToRY R EPORT

|
|

PHYSICAL PROPERTIES OF AGGREGATES
Cittnt ' MK Torwn Cer:pany lob No 252'4029 i

P.O. P3x 9136
Albquerque, It4' 87119 Lab / Invoice No. _25290619

Date of Report 05/09/89 _

Reviewed By s

Material Testinc' V I
. Pro ect

Location Tuba City, Arizona -Sampled By Client 04/14/89Date
-

Type ci Aggregate . Sanc.1 Submitted By - Date
* NM9

" Client 04/14/89'' 5:urcecf Aggregate Authorized By Date
s;e,e a r,.i.. Astu cus. Tesi standares are AsTu uniess iherwise n ied.a

_

sieve stre | 4M'jE',, j speciflation { | specird u
|

tesi Resos tesisto |

|- | Fineness Modulus | | C125-
4* | Dry Rodded Unit Welsht, pcf | C29-

3* | | Lightweight Pieces, % | | C123- |
|~ | Clay Lumps and Friable Particles | ; |C142-

2* I

1% . | | | Organic Impurities | | C40-
-

1%* ! i j Sand Ecuivalent Value | | C2419 'l
1* | | | % Wear, rev. | |C131-

.%- | | Resistance es wear. 500 rev. | | | Crading' to
g* | |

Abrasion Fo Wear, rev. | | C335- .j
%* | | | '6 Wear,1000 rev. | | Crading )
y. - | | Scratch Hardness. F. by: weight | Count | | | | C235- |

N3. 4 | 100 | Fractured Faces. % by: weisht | Couni | | | | I

8 92 | Liquid Limit | Plasticity Index | | | | |04318- i
10 90 | Cleanness Value | | | Cahl. 227- |

-

1

16 | 83 | | Soundness, % loss * | ' 3.1 | CBS | J
i

30 | 63 | | Max. Dry Density, pei | C D698-
a0 42 | | ong Cotimum Moisture, % | b $5ITOT99-g

C AASHToT180-
30 26 | Method |

100 7 Absorption, % j 1,a

Sgecific
Bulk (Dry) | 2.54 O C127-

o

] Bulk (550) | 2.39 O C128-

||"s%7c@ 4. 3 Apparent | 2.66 |

: Copies to: 'Addressco - (2) ,p g ,,n g jg g ,,
MK Ferguson/ Attn: T. Swisso - (1)
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WESTERN 2400 East Huntington Drive
TECHNOLO0tES Flagstaff. Arizona 86001

;

INC. (602) 774-870$ LABCR ATCRY REPOR7

_ _ _ |
PHYSICAL PROPERTIES OF AGGREG ATES ]

job No. _ 2528J029 )Ch:nt ogycnpany.

_

Alhquerque, ty 87119 Lab / invoice No. 25290619

Dateof Report 05/09/99 _

Reviewed By

Proiect Material Testine V l

Lecati n _ Ttta City, Arizona Sampled By Client 04/14/89Date
bOUd

__

Typeof Aggregate _ Submitted By Client 04/14/89Date
Sourceof Aggregate Scr: ole il2, 7 Crow Pit Authonzed ByClient 04/14/89Date
siew Analnis. ASTMctw Tese Standards are ASTM unless otherwise noted.

I

|[**Q Specincation | Test | Result | Specification Test sto
sie,e stre

|
| | Fineness Modulus | | C125-

4' | | l Dry Rodded Unit Weight, pcf | | C29-

3- .| | | Lightweight Pieces, %
| C123-

J 2* j | | Clay Lumps and Friable Particles | | C142-

( 1%- | | | Organic tmpurities | | C40-
1w- | | Sand Ecuivalent vaiue j | C2419-

1* | | | % w ear, rev. | | C131

%* | | | Resi ance % Wear,500 rev. | | Crading,

%" | | I Abrasion
| | C335-e5 Wear, rev.

M* | | | % Wear,1000 rev. | Crading

%- | Scraten Hardness, % by: weisht I count | |
'

| C235-
'

1

No,4 - 100 | | Fractured Faces, % by: welsht | Count | | |,

8 | 89 | | Liquid Limit | Plasticity index | | | |04J13 j
10 | B7 | | Cleanness Value | | Calif. 227-

16 | 90 | Soundness, % loss * | 2.7 | CBS I
30 | 62 | Mat. Dry Density, pcf |gg, C D698-
40 | 46 '| | Rbn ty Octimum Moisture. % | h$5O '

n, 5 TO T99-
C AASHTO T180-50 | 32 Method |

100 13 Absorption, % | 73
| C C127-

Sgecific
Bulk (Dry) | 2.55

| Bulk (SSD) | 2.59
''

I'EU5f? 8.1 | | ADD 3 rent
__ g -

Copiis t::: Addressee - (2) #5odiun Sulfate
MK Ferguson/ Attn: T. Swisse - (1)

|

1 <
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WESTERN 2400 East Huntington Drive
TECHNOL00lES . Flagstaff. Arizona 86001

- INC. (602) 77 4 708 LABOR ATORY REPC R1'

PHYSICAL PROPERTIES OF AGGREG ATES

CMnt MK Fer-mon Ccn1pany job No. - 252M029
P.D. B3x 9134

-Albuquerque, M4 87119 Lab / invoice No. 25290619

Date of Report - 05/09/89 ,,

Reviewed By /

Material Testinc l. p,g,c _ , , ,

Date _4/1h/89Tuba City, Arizona Sampled By. C'.ient O
Location

Typeof Aggregate 6b Submitted By 83 _ . ..... Date N.I4M..

8 91* #3' AfICM Eit Authonzed By Date 0q/,14/S9Client
Source of Aggregate ,

$ leys Analysis. ASTM C13ti- Tut Standards are ASTM unless otherwise noted.

Test | Result Spectitca en test stoSteve $he . |$[ff"[, speclikation |

| | | Fineness Modulus | C125-

| | Dry Rodded Unit Werght, pei | C29- || 4-

3- | Lightweight Pieces % | C123- |

2- | | C!av Lumps and Friable Particles | | C142-

1%- | | | Organicimpunties | C40- j

j 1%- | j i Sand Equivalent Value | C2419-

| c1311- | | j % Wear, rev,

| -| | Resistance % Wear,500 rev. | | Crading
%- ito

| | C335-Abrasion % Wear. rev.%- | | |
}

%* | | | % Wear.1000 rev. | | Grading '

%- 100 Scratch Harcness, % by: wetsht | count | | C235- |
,

No. 4 9s Fractured Faces. % by: weight | Caunt | | | | |

8 | 89 | Licuid Limit | Plasticityindex | | | | | D4118- |

10 | B6 | Cleanness value | Calif. 227 j'

16 ~l 76 | SouMness, % loss * | 3.7 | CBB |
_

30 | 57 Max. Dry Density, pef | C,, 0698.,Moisture
g4ngry optimum Moisture, % | rj N5h*To 79940 | 45 | D

,

|
t.) AASHTOT180- i

J50 36 | Method |
i

100 19 Absorption % 1.9
O C127

| ecific Bulk (Dry) | 2.54
'''"'" ~

| Butk(ssD) | 2.59 C C' 8-

r.ae man:coi 11.d | Apparent 2*67 !
ASTM C117

*Soditm Sulfate
Cepies to: Addressee - (2)

MK Ferguson/Attnt T. Swisse - (1) !

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



__

7

.. - '16027746496..

a *r ae-e+ wEo e: 37 WESTERH T E C H '. / F L. A C S T A Fr F7 P. O4

,

1,,
;.

WESTERN 2400 East Huntington Drive j

i TECHNOLOQlES Flagstaff, Arizona 86001
1.A B OR ATOR Y R EPO RT

jNC. (602) 774-8708

PHYSICAL. PROPERTIES OF AGGREGATES
leb No 252SJ029 - '~

.

Cuent MK Forc:uson Ccznoany
5 P.O. 86x 9136 - Lab / invoice No. 25290619

Alh:querque, d4 B7119H
Date of Report 05/09/89 m,-

Reviewed Bv 8 l| n
' ,

!

Material Testincp,,,,cg
Client 04/14/89Tuba City, Arizona Sampled By Date

f
!

Location Client 04/14/89Srd Submitted By Date

Typeof Assreacte - S :plc #4, Arrow Pit Authorized sy DateClient 04/14/89
' 5:urce of Aggregate

Ten standards are ASTM unless othemne noted.sie,e Anains. Astucin.
[ speculationsieve sin | $[**,C, j specinutton | tesistoTesi | stenuti

, j |' | | Fineness Modulus | | C125-

r I | j, Dry Rodded Unit weight, pcf I C29--a

|J }.

| 3* | | Lightweight Pieces, % C123-

i 2* | |
Clay Lumps and Friable Particles | | C142-

; 1%* | Organ c Imourities | C40- :

i Sand EquivalentValue | | C2419- |
i 1%* ! I-

| | C131
1" | | .

% Wear, rev.

%- | | | Resistance % Wear. 500 rev, | | Crading
so

| | |CS35-Abrasion % Wear, rev,
| %* j | |

) | %* j j % Wear,1000 rev. | ( Crading

%* 100 | i Scratch Hardness, % by: weight | Count | | C235-

No. 4 - 98 |
Fractured Faces, % by: weisht | Count | | ||

8 | 85 |
Liquid Limit i Plasticity Index | | | | |04318-

10 | 92 | | Cleanness value | | | Calif 227
'

16 | 72 | Soundness, % loss * | 3.4 | |C88 |

30 54 |
Max Du omW.pd | | com.

Moisture
40 41~ | g,tg, optimum Moisture, % | | h$23(TOT 99-ocn

C AASHTO T180-

'50 | 31 | Method |

Absorption, % | 1.g
100 16.

C C127-Bulk (Dry) | 2.55..'
Sgeci.fic C C128-

Bulk (S50) | 2.60 |

| j
rg7gg,,:pn| 10.5 | Apparent 2.6S __ - ,

fmSuHam
Croies to: Addressee - (2)

MK Terguson/ Attn: T. Swisse - (1)

_ _ _ _ ---___ _ _____ -
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Avv i4 rw r v
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WESTERN 2400 East Huntington Drive
1 TECHNOLOGIES Flagstaff. Arizona 36001

M INC. (602) 77+8708 '^ " W W W *Q
PHYSICAL. PROPERTIES OF AGGREGATES

. Client .MK Fer on CCmpany job No 252B*029
P.O. x 9136
Albuque=;ue, ,tti B7119 LaWinvoice No. 25290619 ,

Date of Report 05/09/89 .

Reviewed By #
Material _Testinct U [Proiect
Tuba City, Arizona Client 04/14/89Sampled By DateLocation

8 e.".t 04/14/89Typeof Aggregate Submitted By Date

C1.ient 04/14/S9Sourceof Aggregate Secle 45, Arrow Pit Authorized By Date
Sie=t Analysts. ASTM Cu6- fess Standards are ASTM unless otherwise noted.

| 51eveSize [,|[ff,"8,, | Specifkation . Tess | Result Spuilicatiori | f ese STD |
_ _ _ _ m

'{ | Fineness Modulus | C125

i 4* | | | Drv Rodded Unit Weight pcf | | |C29

| 3*- | j Lightwelsht Pieces, % | | | C123 j

j 2* |- || Clay Lumps and Friable Partic!es | | | C142- |
'

in* | | | Crganic Imourities | | C40-
1%* | '| Sand Ecuivs!ent Value | | C2419-

j 1* | j | % Wear, rev. | | C131-

| M* I [
Resistance % Wear 300 rev. | | | Crading

to
Abrasion % Wear, rev.

'

| | C335- |-| %* | |

%* | 100 | % Wear,1000 rev. | | | Crading |
%- | 100 || Scratch Hardness, % by: wetsht | count | | | | |C235- |

I No.4 | 96 | | Fractured Faces, % by: werset | count | | | | |

|- B | 71 | | Liquid Limit | Plasticity Index | | | |D1316 i

: 10 | 67 i C canness Value | | | Calif. 227- |

| 16 I 56 ! Soun:iness, % loss | 6.0 | | CSB ja

Max. Dry Density, PCf | | C D698-30 45 | Moisture -

C D1557-| 40 30 | Density Optimum Moisture. % | C AASHTO T99-.e - Relations

50 . . | 20 | Method | | C AASHTOT180-
100 i 10 | Ab50rotion, % | 1.9 i

Bulk (Dry) | 2.55 | C C 27- )}- | Sgecific

| | | Bulk (SSD) | 2.59 | C C'28'

l 'fMcM.* 8.0 | | Apparent | 2.67 I

Copirs to: Addressee - (2) .

!MK Ferguson/Attnt T. Swisse - (1)i
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WESTERN 2400 East Huntington Drive | 1
:

| TECHNOLOGIES Ragstaff, Arizona 66001 LAnoR ATORY RCPORT
(602) 774 8708 TMC.

I

PHYSICAL. PROPERTIES OF AGGREGATES {
job No 252BJ029 , , , , , _ ,

~~

~ igegasgcripanyCtiint
1.ab/ invoice No, 25290619

Albuquerque, PU 87119 05/09/89
~

Date of Report - ,

''Reviewed By

f
Material Testinc

Prohct - Client Date 04/14/89Tuba City, Arizona Sampled By
. l.ocati:n - Client Date

04/14/89
3 _ Submitted By

Typeof Aggregate - Client Date 04/14/89.

$1urcetf Aggregate Sele H6, ArrcM Pit . Authorized By

Test Standards are ASTM unless othemise noted.. Save AnaWe, AsTMcth-

, | $leveStae | y,%,$8, | Specification j, Test | Result Specifkstion | Test sTO

| |
1 Fineness Modulus | | C125-

4" | |
Dry Rodded Unit Weight, pcf | i

C29-

3'.
, |- 3- .| |

Lightweight Pieces, % | | C123-e

2* -| | [ Clav Lumps and Friable Particles | | C142-

1%* | | | Crganic tmpurities ,

C40-

| 1%' l I i| Sand EquivalentValue | | C2419-
,

% Wear, rev. | | |C131-
-1~ 1 |

%" 1 | Resigance
% Wear,500 rev. | | | Crading

| | | C335-Abrasion % w ear, rev.
.%* | | |

i |
% Wear,1000 rev. | | | Grading

%* | Igo[j

|
Scratch Hardness, % by: Wetabt | Count | | | | C235-'s

%- | gg ,

No.4 { go | | Fractured Faces, % by: Weiaht | Count | | | | |

i Liquid Limit | Plasticity Indes | | | | | 04313-~

8 | 63
Cleanness value | | | Calif. 227- |

10 } 63
Soundness, % loss * | 5.2 | CSB h'

16 49

| ! M** I ' V' Pd O D69B-
30 | 30 Moisture

| 21 ! k D n tY, Optimum Moisture, % | SMTO T99-
-40 g ^

50 | 15 | | Method |

I
Absorption, % | 1. 9 |

100 | 6 O C127-
$ ific Bulk (Dry) l 2.55

'yh | | dravity O C128- ,

,

| Bulk (SSD) 2.59
i

U85ffl 3.6 | __] Apparent 2. 6'1
_ _ _ _ _ _ _ _

_# ,

*Sodien Sulfate
Copies to: Addressee - (2) {

MK Ferguson/ Attn: T. Swisse - (1)
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s February 8, 1989

|
Western Technologies, Inc. i

400 South Lorena Avenue ' Job No. C-1608-89 !
Farmington, New Mexico 87401

!

{Attn: Mr. Don Manchester
f

Re: Petrographic Examination of Aggregates
Project: Tuba City, UMTRA
Source: Arrow Pit

In accordance with your request, a fine aggregate sample was
received for petrographic examination. The sample was reportedly

the above referencedobtained from current stockpiles located at
The objectives of the analysis were to identify theproject. andevaluate the physical and chemical properties,constituents,ascertain the suitability of the materials for use as a filler in |

aggregate base course materials.

Test Methods
" Petrographic [

The sample was tested according to ASTM C-295,
Examination of Aggregates for Concrete," with certain modifications.
Approximately 200 particles from six sieve frnetions were examined,Thin sections wereidentified and tallied with a stereomicroscope.
prepared and studied with a petrographic microscope to determine the
mineralogy of the samples.

Sieve analysis results were provided by Western Technologies,
Inc.

Test Results
The results of the petrographic examination are presented in

Table I.

RECEIVED
1

FEB 151989

WESTERN TECHN0!.0TES. INC. !

FARMitiGTON, NEW MEXICO \

|
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Western Technologies, Inc.
February 8, 1989
C-1608-89
Page 2

Discussion and Conclusions.

1. The submitted fine aggregate sample consisted mainly ofK

siliceous minerals and rocks'(quartz, felcites, feldspars, and
chert), limestone, and sandstone.

2. The sand contained only 0.7% poor (weak and friable) aggregates
which was considered to be negligible. This sample also
contained 13.6% fair (moderate strength) and 78.6% good (firm,
dense) aggregates based on subjective visual evaluation. The

clay (0.7%) presenr in the sand was confined to the finer
fractions and probably would not adversely affect the properties
of the sand.

3. The submitted sand sample contained fewer poor and fair
particles than in comparison to the prior sample (see Job No.
C-1571-88 dated 11 November 1988). It is believed the overall
durability of this Arrow Pit sample was higher than the prior
sample from Shadow Mountain Quarry, based on the findings of the
petrographic examination.

Should any questions arise concerning the findings of this -

report, please contact the undersigned.

Respectfully Submitted,
MICRO-CHEM LABORATORIES

.CcE)f.)b0
Robert C. O'Neill
Petrographer
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