
*hpbiotn Rio Algom Mining LLC

August 26, 2003

Mr. John Lusher
Fuel Cycle Licensing Branch. NMSS
U.S. Nuclear Regulatory Commission
Washington. DC 20555

Re: Ucense SUA-1473
Docket No. 40-8905

Dear Mr. Lusher,

Please find enclosed information associated with re-qualification of the erosion
protection rock Rio Algom will use for reclamation activities at the Ambrosia Lake facility.
This information was requested by NRC in letters dated February 25,2002, and November
27, 2002. Laboratory results along with an engineering overdesign of 4% indicates that
the Tinaja Pit rock is of sufficient grade to assure protection for the 1000 year design
requirement specified in Criterion 6 of 10 CFR Part 40, Appendix A.

Please contact Terry Fletcher at(505) 287-8851, extension 200. if you have any
questions.

RAO
Peter Luthiger
Supervisor, Radiation Safety
and Environmental Affairs

xc: T. Fletcher
P. Goranson
USNRC- MD (J. Caverly)
File

P.O. Box 218. Grants. NM USA 87020 - Tel: 505.287.8851 - Fax: 505.285.5550
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Rio Algom Mining LLC - Ambrosia Lake Mill
Erosion Protection Durability Test Results

In response to US Nuclear Regulatory Commission requests dated February
25, 2002 and November 27, 2002, Rio Algom submits the following information
that demonstrates the erosion protection obtained from the Tinaja Pit is of
sufficient grade and quality for use on some components of the site reclamation
project. Regulatory requirements establish a 1000 year design criteria for erosion
protection.

Rio Algom, along with other uranium mill sites in the area, previously acquired all
erosion protection materials from a quarry that produced basalt rock.
Subsequent closure of this basalt pit precluded its use and alternative rock
sources were investigated.

Rio Algom previously conducted qualification tests for the Tinaja Pit rock
source in 2001, which indicated acceptable rock (Table 1). Laboratory reports
from Western Technologies. Inc., are contained in Appendix 1. Petrographic
analysis of the linaja Pit rock was performed by American Petrographic Services,
Inc., in 2001 with the results Indicating that the rock is a massive calcitic dolomite
(Appendix 2).

Table 1

Tinaja Pit Rock - 2001
Erosion Protection Materials Testing Scoring Results

Lab ID 1 Date Computed Rock Quality
L Date___________Score Rating'
01-2 11/15/01 314.8 76.8

IL0465 - 12/4/01 315.4 76.9
01-1 1 12/14/01 313.3 76.4

Average Score 1 76.7

1. - NUREG-1623, "Design of Erosion Protection for Long-Term Stabilization," Table F-2.

Based on these preliminary results for the Tinaja Pit rock, all engineering
design work incorporated a 4% overdesign factor to meet the NRC scoring
design criteria in NUREG-1623.

With the development of additional erosion protection design elements at
Rio's Ambrosia lake facility, NRC requested Rio to requalify the Tinaja Pit rock
source to determine whether the rock quality has changed since the preliminary
testing that was conducted in 2001.



Updated rock qualification tests were conducted during the 1'1 half of
2003, which confirmed that the Tinaja Pit rock continues to be acceptable for
use. Table 2 provides the summary of the 2003 test results. Appendix 3 contains
the laboratory reports. The petrographic analysis of the rock performed in June
2003 resulted in similar observations/findings as the 2001 petrographic tests
(Appendix 4).

Table 2

Tinaja Pit Rock - 2003
Erosion Protection Materials Testing Scoring Results

Lab ID Date Computed Rock Quality
Score Rating'

31276-A 7/7/03 359.5 87.7
31276-B 7/7/03 330.3 80.6
3L1 27 5/23/03 332.2 81.0

Average Score 83.1 1

1. - NUREG-1623, "Design of Erosion Protection for Long-Term Stabilization," Table F-2.

Based on the two series of tests, the Tinaja Pit rock quality has improved
over time. This, combined with the 4% overdesign within the engineering, will
ensure that the erosion protection planned for use on the Rio Algom reclamation
project meets the 1000 year design criteria for erosion protection.



APPENDIX 1

Tinaja Pit Rock Lab Results
2001



Westemr
Technologies
Inc.
TheQualittPeople

Sime 19

J05 Washington Place, N.E.
Albuquerque, New Mexico 87113
(505)823-4488 * fax821-2963

November 26, 2001

C & E Concrete, Inc.
Post Office Box 2547
Milan, New Mexico 87020

Attn: Mr. Walter Lee Meech

Re: Erosion Protection Material Testing

Rock Quality Scoring

Ref. No: 3241JT019
Invoice No: 32410555

As you requested, we have performed the laboratory testing in accordance with the NUREG-

1632 specification. The purpose of the laboratory testing was to determine the overall rock

quality as presented in Table D-1, Scoring Criteria for Determining Rock Quality.

If you have any questions regarding our findings, please contact us at (505) 823-4488.

Respectfully yours,
WESTERN TECHNOLOGIES INC.

Andrew L. Cuaderes
Managing Director

1 /fk

aiph E. Crockett, P.E.
irector of Engineering

%V.

VA*q
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FIELD REPORT ON
PORTLAND CEMENT CONCRETE

Client C & E CONCRETE

P o BOX 2547

MILAN, NEW MEXICO 87021

Date of Report

Job No.
Event / Invoice No.

Authorized By
Test Cole. By

11/26101

3241JT014
32410555
CLIENT
CLIENT

Lab No. O I'-Z.
Date 11/15/01
Date 1115101

Project EROSION PROTECTION MATERIAL TESTING Location ALBUQUERQUE LABORATORY

Contractor C & E CONCRETE Arch./Engr. UNKNOWN

Type / Use of Concrete NON-CONCRETE Supplier I Source TINAJA PIT

Sample Source I Location TINAJA PIT Source / Location Desig. By CLIENT

Reference:- REBOUND NUMBER OF HARDENED CONCRETE El ASTM C805 0
Special Instructions:

Date 11f15/01

MATERIAL DATA

DESIGN STRENGTH OF CONCRETE, PSI N/A AGE N/A HAMMER TYPE LR-3 SERIAL NO. 7109

COMPOSITION OF CONCRETE: N/A

CURING I UNUSUAL CONDITIONS RELATED TO TEST AREA: NIA

OBSERVATIONS & TEST RESULTS

SURFACE DESCRIPTION AVERAGE INDICATED
TEST NO. LOCATION OF TEST AREA IN STRUCTURE REBOUND COMPRESSIVE

TEST NO. LOCATION FORM TYPE FINISH READING STRENGTH, PSI

1 AGGREGATE EROSION PROTECTION MATERIAL TESTING -. 43.2

TOTAL AVERAGE OF 20 TESTS

CAUTION: THIS TEST METHOD IS NOT INTENDED AS AN ALTERNATIVE FOR THE STRENGTH DETERMINATION OF CONCRETE. REBOUND NUMBERS SHOULD BE USED
ONLY AS A GUIDE IN THE DEVELOPMENT OF CONCRETE COMPRESSIVE STRENGTH ESTIMATES AND MUST NOT BE INFERRED TO BE ABSOLUTE VALUES. OPTIMALLY,
REBOUND NUMBERS ARE CORROBORATED BY CORE TEST DATA. IN THE ABSENCE OF SUCH DATA, THE INDICATED STRENGTHS PROVIDED SHOULD BE USED
JUDICIOUSLY AS THEY ARE BASED ON PREVIOUS RESEARCH AND CORRELATIONS WHICH MIGHT NOT BE REPRESENTATIVE OF THE CONCRETE BEING EXAMINED.

Comments: REBOUND TESTING ON LARGE AGGERGATE.

Copies To: (3) CUENT

WIM

me,
Om
al ax

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE
REFERENCED METHODISI AND RELATE ONLY TO THE CONDITIONISI OR
SAMPLEISI TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC.
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR
IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE
OF MATERIALS SUBMITTED BY OTHERS.

REVIEWED BY_



Westemr
Technologies
Inc.
heQatPeople

Sinc 15

j05 Washington Place, N.E.
Albuquerque, New Mexico 87113
(505)8234488 * fax821-2963

LABORATORY REPORT
ON AGGREGATES

Date of Report 11/26/01
Client C & E CONCRETE Job No. 3241JT014

P 0 BOX 2547 Event / Invoice No. 32410555 Lab No. 01 - Z
MILAN, NEW MEXICO 87021 Authorized By CLIENT Date 11/15/01

Sampled By CLiENT Date 11/15/01
Submitted By CLiENT Date 11/15/01

Project EROSION PROTECTION MATERIAL TESTING Location ALBUQUERQUE LABORATORY
Contractor C & E CONCRETE Arch. IEngr. UNKNOWN
Type / Use of Aggregate TINAJA PIT Supplier / Source C & E CONCRETE
Sample Source I Location TINAJA PIT Source I Location Desig. By CUENT Date 11115/01
Reference: SOUNDNESS: iE ASTM C88 0 AASHTO T104 5l SODIUM SULFATE 0 MAGNESIUM SULFATE

ABRASION RESISTANCE: EASTM C131 EAASHTO T96 ElASTM C535
Special Instructions:

TEST RESULTS
GRADING OF WEIGHT OF TEST PASSING DESIGNATED WEIGHTED ALLOWABLE PERCENTAGE LOSS

SIEVE SIZE ORIGINAL SAMPLE FRACTIONS BEFORE TEST SIEVE AFTER TEST PERCENTAGE
I 6 GRAMS %6 LOSS SODIUM MAGNESIUM

SOUNDNESS TEST OF FINE AGGREGATE SOLUTION CONDITION: El NEW l USED NO. OF CYCLES

MINUS NO. 100

NO. 50 TO NO. 100 ;

NO.30 TO NO.060

NO.18 TO NO.30 i

NO. 8 TO NO. 10 .P
NO. 4 TO NO. 8

3/8 IN. TO NO. 4

TOTAL

SOUNDNESS TEST OF COARSE AGGREGATE SOWTION CONDITION: XI NEW El USED

2 112 IN. TO l 112 IN. 66.7 5026A. .698 .4
1 112 IN. TO 314 IN. 20.1 1512.1 2.01 A

3/4 IN. TO 318 IN. 13.2 998.6 6.06 .8

318 IN. TO NO. 4
TOTAL 100 1 .6

QUALITATIVE EXAMINATION OF COARSE SIZE PARTICLES EXHIBITING DISTRESS

SPLITTING CRUMBLING CRACKING FLAKING TOTAL NO.
SIEVE SIZE PARTICLES

NO. 6 No. 1 NO. S NO. 16 BEFORE TEST

2 112 IN. TO 11/2 IN.

1 112 IN. TO 3/4 IN. i ,

RESISTANCE TO DEGRADATION BY L.A. MACHINE

SMALL COARSE AGGREGATE - GRADING A 100 REV. 4

600 REV. 4
LARGE COARSE AGGREGATE - GRADING 200 REV. 4

1000 REV. 4

I NO. OF CYCLES 6

Comments:

Copies To: (3) CUENT

ID

N 0'o

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE
REFERENCED METHODISA AND RELATE ONLY TO THE CONFITIONIS) OR
SAMPLE4S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC.
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR
IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE
OF MATERIALS SUBMITTED BY OTHERS.

~-7Cz C--)REVIEWED BY .. \,

r-N-
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_..05 Washington Place, N.E.
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(505)823-4488 * fax 821-2963

PHYSICAL PROPERTIES
OF AGGREGATES

Client C & E CONCRETE
P.O. BOX 2547
MILAN, NM 87021

Project EROSION PROTECTION MATERIAL TESTING
Contractor C & E CONCRETE
Type I Use of Aggregate TINAJA PIT
Sample Source I Location TINAJA PIT
Special Instructions:

Date of Report 11126/01

JobNo. 3241JT014
Event/ Invoice No. 32410555

Authorized By CLIENT

Sampled By CLIENT

Submitted By .CLIENT
Location ALBUQUERQUE LABORATORY

Arch./Engr. UNKNOWN

Supplier/Source C & E CONCRETE

Source / Location Desig. By CLIENT

LabNo. C I-2
Date 11/15101
Date 11/15/01
Date 11/15/01

Date 11/16/01

TEST RESULTS
SIEVE ANALYSIS OASTM C136 OAASHTO T27 PHYSICAL PROPERTIES TEST

RESULTS
SPECIFICA,

TION
SIEVE SIZE
U.S. - Mm

cCCUMULATIVi &-----
% PASSING

I . -

4 IN. -100.0
3 - 75.0

1 1/2-37.i

UNIT WEIGHT & VOIDS FINE AGGREGATE UNIT WEIGHT. PCF 4
OASTM C29 0 AASHTO T1S VOIDS, % 4
o RODDING E JIGGING 0 LOOSE COARSE AGGREGATE UNIT WEIGHT. PCF 4

VOIDS, % 4
1 118-28.1

1 - 25.0
314 - 19.0
1/2 - 12.5
3/8 - 9.5
1/4 - 6.3

NO. 4- 4.75
8 - 2.36
10 - 2.00
16 - 1.18
30 - .B00
40 - .425
50 - .300
100 - .150

FINE AGGREGATE BULK SPECIFIC GRAVITY 4

OASTM C128 OJAASHTO T84 BULK SPECIFIC GRAVITY ISSDI 4
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4

SPECIFIC OYES ONO ABSORPTION. % 4
GR A V IT Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ABSORPTION COARSE AGGREGATE BULK SPECIFIC GRAVITY 4 2.669
E0ASTM C127 OAASHTO T85 BULK SPECIFIC GRAVITY ISSDI) 2.684
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY + 2.711
MlYES ONO ABSORPTION, % 4 0.58

SAND EQUIVALENT VALUE El ASTM D2419 0 AASHTO T17e % 4

FINER THAN )NO. 2t

O ASTM C117
o AASHTO T11

SMALL COARSE AGGREGATE
RESISTANCE R ASTM C1 31 - AASHTO T96

TO I

100 REV., % LOSS 4
GRADINGA 500REV., %LOSS+

7

LARGE COARSE AGGREGATE

OASTM CB35 GRADING
200 REV.. 6 LOSS 4

1000 REV., % LOSS 4
FINENESS MODULUS. ASTM C126 4

LIGHTWEIGHT PIECES
OASTM C123 0 AASHTO T113

FINE AGGREGATE, % 4
COARSE AGGREGATE. % 4LIQUID & PLASTIC PROPERTIES

OASTM 04318 OAASHTO T89 &T9O
METHOD O A a B RESULT SPECIFICATION
LIQUID LIMIT

PLASTIC LIMIT

PLASTICITY INDEX

SAMPLE AIR DRIED OYES ONO

4 -1

CLAY LUMPS & FRIABLE PARTICLES

OASTM C142 O AASHTOT112

FINE AGGREGATE, % 4

COARSE AGGREGATE, % 4
4 4

FRACTURED FACES COARSE AGGREGATE BY WEIGHT ONE OR MORE FACES, % 4

OAZ 212 OFLH T607 OFAA TWO OR MORE FACES, % 4

CLEANNESS VALUE CA227 4 DURABILITY INDEX 0 ASTM D3744 0 AASHT0 T210 Oc 4

PROCEDURE: A 0 COARSE B Q FINE C l COARSE & FINE Of 4
ORGANIC IM PURITIES OASTM C40 QAASHTO T2.
ORGANIC PLATE NO. 4 UNCOMPACTED VOID CONTENT OAZ 247 OASTM C1 252 METHOD % 4

CARBONATES IN AGGREGATE FLAT & ELONGATED PARTICLES OASTM 04791 O BY WEIGHT, % 4
o AZ 238 0 ASTM 3042 -A 4 DIMENSIONAL RATIO USED 0 1:2 01:3 0 1:5 0 BY NUMBER, . 4

Comments:

Copies To:

O C"

sa c

00Ew 0

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE
REFERENCED METHODWS1 AND RELATE ONLY TO THE CONDITIONISI OR
SAMPLE(S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC.
MAKES NO OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR
IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE
OF MATERIALS SUBMITTED BY OTHERS.

REVIEWED BY



C and E Concrete EROSION PROTECTION MATERIALS TESTING November 26, 2001

L`11 :rj,. - 17 Rock Quality Scoring Tabulation

Test

t7/ Specific Gravity

,- Absorption, %

VH Sodium Sulfate, %

pe-1A Abrasion(100 rev), %

Schimdt Hammer

Weighting Factor

12

13

4

11

Test Value

2.669

0.58

1.6

7

43.2

Score

8.9

7.8

9.8

6.9

5.5

Computed Score

106.8

101.4

39.2

6.9

60.5

Total Sc 314.8

Limestone - Tinaja Pit

WESTERN TECHNOLGIES INC.
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TEST RESULTS

No.

)at*

Dam

m10455
12/04401
12104401
12M0401

Dus 120D4101

TOTAL *I 100 I
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Source / Lvcation Deg. y W.MEEC1

LitbNo. 11-LLOf6

DM* 12104101

Oats 12104101

TEST RESULTS
- - 7

SIEVA AtJALVImS UASIM C1,. U&AASlC T71 PIYIaIAL PROPERTIES
. -_ I

211m X=
U.C. - lAM

WuwwjL&1 rVm1ffmVprmf-�__
I W4SuIG l-*1

4 IN. -100.0
3 - 76.0

1 112. 37.1
1 Ala- 2.1
1 - 25.0
31 - 19.0
Ill - 12 i
316 * 3.6
114 .6.3

NO. A- 4.7
* - 2.36
IC -2.00
tI - 1.13
to - .300
40 - .425
so - Am
too -. 110

UNIT WEIGHT` & vols PENS4 ASM11OA71 UNIT WEIGHorr. ,'#,
0&rlw Cal AASHTO71 TIE .'S14

Divawoa LJIOCENO 0 LOOSf ODAIEAZ1^rjIV9AA71 1SITIN GICHT.PIl
VOID%. % 41

RInE £AURRMA1 I~LY SPICINiC WAV TY*
1*1110123 [AA1H=T8-W 5IIL £1"ECIFIC OIIAVITY $1301

A=0IIGmr on=1 WPAR W? 3PECVIC GINAVITY f
SPC 3IC VIM Duno ABSORtPTION. %*

A92S111TIO9 00A31! AGMPZMRS vikk SPICIPIC CNIAVITV *1
9 AIM GI127 C0&AASHT TIE OULK SIOCCIVIC 6AAVITV 1(CS,,4
ACGRECATE 03130 APPARENT 5UPECWIC GZAVrITT

7Eye Dow ASSOW"TON, %. 40

5AXC £OUIVA.ELT VALUZ 03 MYM 02413 M LAVlITO 111

FimmR11AN IND. gorol As7yI 3117
El AASh-rro n -I

SMALL CO~mS! AcMasaTre

OE"Ao"I"LAROF COARSE AGOIMOATZ

OASTU CIII &RAOMXA

lee MV1".. % Loss
W0 hIIV. I. Less

-

*00 11mv.. 'S Well
1066 EV.. N LOSS

IFINtIM3S IMOUsaMS. AIIM 01ils.
tiourW1W2NG PICAcu

UL¶.'10 3 PlASTIC PROPIRME
DASI? Osig CAverowu ama
~mwIoD DA, 0 Nmsur wspcwcxmwo
L=1JI UIArt
PLArnO PAWl
PL&STICITYINM3
SAMIE A~lWIR 032 OS 0r4o

03A#Im C123 3A*.1tm 1-1ia
PNET AUURICATS, IL

COAR81 AGOPOM, AI.'

CLAY LUIPS a. PUABLB ARTIC1.WS iPE AGGREGATE. % 4
DAIWAS 1412 03AASWIOrTil C*ARSET LOREIfATt, III4

PRACTUnEC VA= COAMEC A06142aATE ST WCICHI ONE Olt MCX% VACELS.%I

AZia2 0"T697o QFAA ,TOOR MC At P.053. % .

U*AmEims 3A1W 0A237 * CURAREIUTY IKOX OACTM va37s EuAsW=ro 1 0iio 4
~~~~~~ ~~~~~ PROCIOURTi AD C3OARkg I 03FUI- CO [3=099 L PW IDo

ORCUARICIMPIJ3TIES ]AIM C&I DAASKTO TZ
ORGANIC PLATE ItO. 4 VIJOOEMOIAZ vmI COXTWN CIAZ 247 DIASTM 91151 METHOD % 4

CANDIIIATIS W AQ~PLtl & ILOSIM3 FARTIMIS OIASTM 0173I 0 byWrncwr, *

0 zu 0 Am am OWUI2Z UISMNALRAT1OWS0 Mid DIELS Q31290 my NuUBES.%4&

CoPhm lb; 13) CLIEP.1

le SRuss ME"$1RACD to HERN WERE fPW1§AMOC IN *003RW
wri h SPIDAND& SI CAKIE WIAgnmu L12CALI. PC*

egoITHD 5 0o 'u To anLy 0 Th COOMIONIC"
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C and E Concrete EROSION PROTECTION MATERALS TESI7NG Jan"nry7, 20M1

LI 1D3- 1Lo46S ROr QraJfffyScoarng TafWfaon

Test

Speofc Gravity

Absoiptin. %

Sodiufn Sulfate, %

UA Abnwsio(10 rev), %

Scbfrn Hadmm-

Weighting Factor

12

l3

14

11

TestVatue

2.664

0.54

*IM

7

49.3

Store

8.3

7.7

9.9

6.8

6.3

Computed Store

99.6

100.1

39.6

6.8

69.3

_ . =--I

DwfrScare 318.4

Limestono -TnMj PIt

3 /~ts
U,25,4

16 C1

WESTERSI TECMFOLGIS INC.



PREQUALIFYING TEST FOR TINAJA PIT ROCK

January 07, 2001
November 26, 2001
December 14, 2001

76.9%
76.8%
76.4%

retest 77.8%

Design based upon 4% oversize
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AMERICAN
PETROGRAPHIC

-In w SERVICES, INC.

December 26,2001

Mr. Matthew Roybal
Western Technologies, Inc.
8305 Washington Place, NE
Albuquerque, NM 87113-1670

Re: Western Technologies Job No. 3241JT014
APSJobNo. 10-01883

Mr. Roybal:

This report presents the results of our review of a core of carbonate rock. The sample were
submitted to our laboratory by yourself on November 21, 2001. The scope of our work was limited
to performing petrographic testing on the sample to determine its composition.

Conclusions
Based on the work performed and previous experience, our observations and opinions are as follows:

1. The 74mm diameter by 118mm long core is of a massive, pink, fossiliferous, calcitic
dolomite. The pink coloration is produced by corrosion of pyrite grains, finely disseminated
in the rock

2. The carbonate is well indurated. However, dolomnitization has produced some fine porosity.
Also, a single planar, pressure solution structure (stylolites) follows the length of the core.
A few other discontinuous stylolites were present.

Procedures
Our work was performed on December 12,2001 and subsequent dates. The analysis was completed
through the use of hand sample and thin section work. Observations were made in thin section
under an Olympus polarizing-light microscope with magnification up to 1000x and in hand sample
under an Olympus stereozoom microscope with magnification up to 130x. The analysis included
reviewing the thin sections of the material under plane and cross polarized light conditions.
Testing was performed in accordance with APS Standard Operating Procedure 00 LAB 004,
"Petrographic Examination of Aggregates for Concrete, ASTM:C295'.

550 Cleveland Avenue North . St. Paul, MN 55114 . Phone 651-659-9001 . Fax 651-647-2744



-

Mr. Roybal
December 26,2001
Page 2

Remarks
The test sample will be retained for at least 30 days from the date of our report. If no further
instructions are received by that time, the samples may be discarded. The petrographic services for
this project have been conducted in a manner consistent with that level of care and skill exercised
by members of the profession currently practicing in this area under similar budget and time
constraints. No warranty, express or implied, is made.

It has been a pleasure to serve you on this project. Should you have any questions on this report,
please do not hesitate to call.

Respectfully,

Gerard Moul PG
Vice President/Geolog
MN License #30023

Lographer



00 LAB 004
PETROGRAPHIC EXAMINATION OF AGGREGATES FOR CONCRETE. ASTM:C295

APS JOB NO: 10-01883 DATE: December 26. 2001

SAMPLE NO: I PETROGRAPHER: Gerard Moulzolf

HAND SPECIMEN DESCRIPTION:

A massive, pink, fossiliferous, calcitic dolomite. Euhedral to subhedral dolomite grains, generally <25Aum in size,
mostly replace a coarser, anhedral, calcite matrix. The dolomitization has produced small pore spaces. Calcite fossil
fragments, made up of mostly brachiopods with some rugose corals, are mostly retained. Very fine sand-sized
(<0.125mm), detrital quartz grains are scattered throughout. Bedding was not discernable. Concentrations of
0.125mm sized, corroded, isometric, pyrite grains occur near or within coarser calcite mosaics and drusy, sparry
calcite vug fillings. Many others are finely disseminated in the matrix, giving the rock its pink coloration. "Books"of
-white clay infill several vugs or pores scattered in the sample. The quartz sand grains, corroded pyrites, and clays,
i.e. insoluble residue, concentrate within a few discontinuous, and a single continuous, sutured stylolite occurring in
the core sample.

MINERALOGY:

MINERALS VOL

OPTICAL PROPERTIES:

COLOR BIREFRINGENCE RELIEF HABIT. OTHER

dolomite

calcite

quartz

iron oxide

55 colorless high 3rd to 4th order varies

40 colorless high 3d to 4"h order varies

3 colorless low I' order grays low

relief changes w/rotation, euhedral to
subhedral, generally less than 25/um

relief changes w/ rotation, anhedral

detrital grains, very fine sand-sized

1 rust moderate corroded, isometric relics of pyrites

clay <1 colorless low 1" order grays low white in reflected light, "books", vug and
pore fillings



APS# 10-01883
PROJECT: Western Technologies Job No. 3241JT014

DATE: DECEMBER 26, 2001

SAMPLE ID:

MACI:

1 DESCRIEflON: Low 1st order grays exhibited by "books" of clay in vug; in thin section under cross
polarized light.

200x

SATPLE ID: I DESCRUflON: Insoluble residue (quartz grains, corroded pyrites, and clay) concentrates within
sutured stylolite, in thin section under cross polarized light

MAG: 40x



APS#
PROJECT:

10-01883
Western Technologies Job No. 3241JT014

DATE: DECEMBER 26, 2001

SAMPLE ID:

MAG:

1 DESCRIPTION: Calcite fossil fragments and matrixare stained red; calcitic dolomite in thin section
under plane polarized light.

lOOx

1 DESCRIPIION: Dark, rust colored, corroded pyrite grains, in thin section under plane polarized light.SAMPLE ID:

MAG: lOOx
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Technologies
Inc.
The Qaity ople

Sinc 1955

J305 Washington Place, N.E.
Albuquerque, New Mexico 87113
(505) 823-4488 * fax 821-2963

LABORATORY REPORT
ON AGGREGATES

Date of Report 06-12-03
Client C&E CONCRETE Job No. 3243JA112

PO BOX 2547 Event / Invoice No. 32430194 Lab No. 3L127
MILAN, NEW MEXICO 87021 Authorized By WALTER MEECH Date 05-23-03

Sampled By WALTER MEECH Date 05-23-03
Submitted By WALTER MEECH Date 05-23-03

Project RIO ALGOM MINING COMPANY - EROSION PROTECTION Location ALBUQUERQUE LABORATORY
Contractor C&E CONCRETE Arch. I Engr. UNKNOWN
Type I Use of Aggregate EROSION PROTECTION Supplier I Source TINAJA PIT
Sample Source I Location TINAJA PIT Source / Location Desig. By WALTER MEECH Date 05-23-03
Reference: SOUNDNESS: IX ASTM C88 0 AASHTO T104 XI SODIUM SULFATE EJMAGNESIUM SULFATE

ABRASION RESISTANCE: IASTM C131 OAASHTO T96 OASTM C535
Special Instrucfions:

TEST RESULTS
GRADING OF WEIGHT OF TEST PASSING DESIGNATED WEIGHTED ALLOWABLE PERCENTAGE LOSS

SIEVE SIZE ORIGINAL SAMPLE FRACTIONS BEFORE TEST SIEVE AFTER TEST PERCENTAGE
GRAMS LOSS SODIUM MAGNESIUM

SOUNDNESS TEST OF FINE AGGREGATE SOLUTION CONDITION: [ NEW M USED NO. OF CYCLES

MINUS NO. 100 CY

NO. 60 TO NO. 100

NO.| s TO NO. 60 | 0 01

NO. 16 TO NO. 30 |

NO.C8 TO NO.16 2 ¼

NO.4 TO NO. S
3/8 IN. TO NO. 4

TOTAL

SOUNDNESS TEST OF COARSE AGGREGATE SOLUTION CONDITION: NEW USED NO. OF CYCLES 5
2 112 IN. TO 1 112 IN. 45 1917.6 0.1 0.1

111/2 IN. TO 314 IN. 25 1501.2 0.2 0.1
3/4: IN. TO 318 IN. 151001.0 1.0 0.2

3/BI1N. TO NO. 4 15 j300.1 5.7 0.9 _

TOTAL _ _ _ _ _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1.3

QUALITATIVE EXAMINATION OF COARSE SIZE PARTICLES EXHIBITING DISTRESS

SIEVE SIZE SPLITTING CRUMBLING CRACKING FLAKING TOTAL NO. ..SIEVE___ _SIZE [ BEFR ETIC EST ~ - ~ ~ ~ -NO. *% NO., % NO. % NO. PAFRETICEST

2 112 IN. TO 1 112 IN. I II I I I
1 1/2 IN. TO 3/4 IN.

RESISTANCE TO DEGRADATION BY L.A. MACHINE % LOSS SPECIFICATION

SMALL COARSE AGGREGATE - GRADING A 100 REV. 4 7

500 REV. 4 _ _ _ _ _

LARGE COARSE AGGREGATE - GRADING 200 REV. 4

1000 REV. 4 _____

Comments:

Copies To: (3) CLIENT

Go,'N
402

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE
WITH THE STANDARD OF CARE PRACTICED LOCALLY FRj1, THE
REFERENCED METHODIS) AND RELATE ONLY TO THE COND 5) OR
SAMPLE(S) TESTED AS STATED HEREIN. WEST EC (ES INC.
MAKES NO OTHER WARRANTY OR REPR I * R ESSED OR
IMPUED, AND HAS NOT CONFIRMED I R I UDING SOURCE
OF MATERIALS SUBMITTED BY OT

REVIEWED BY_



Western
Technologies
Inc.
7beQa1Pple

Since 1955

J305 Washington Place, N.E.
Albuquerque, New Mexico 87113
(505)823-4488 * fax 821-2963 I PHYSICAL PROPERTIES

OF AGGREGATES

Client C&E CONCRETE
PO BOX 2547
MILAN, NEW MEXICO 87021

Project RIO ALGOM MINING COMPANY - EROSION PROTECTION
Contractor C&E CONCRETE
Type / Use of Aggregate EROSION PROTECTION
Sample Source I Location TINAJA PIT
Special Instructions:

Date of Report 06-12-03
Job No. 3243JA112

Event Invoice No. 32430194
Authorized By WALTER MEECH

Sampled By WALTER MEECH
Submitted By WALTER MEECH

Location ALBUQUERQUE LABORATORY
Arch. /Engr. UNKNOWN
Supplier I Source TINAJA PIT
Source / Location Desig. By WALTER MEECH

Lab No.
Date
Date
Date

3L127
05-23-03
05-23-03
05-23-03

Date 05-23-03

TEST RESULTS
SIEVE ANALYSIS MASTM C136 EIAASHTOT27 PHYSICAL PROPERTIES TEST SPECIFICA-

RESULTS I TIONSIEVE SIZE
U.S. - MM

IkApUMULAI IVI :1 - I
I aiclsi

_ w ZDD#OU I

4 IN. -100.0
3 - 75.0
2 - 50.0

1 1/2- 37.5

UNIT WEIGHT & VOIDS
OASTM C29 OAASHTO T1i
ORODDING O JIGGING OLOOSE

FINE AGGREGATE UNIT WEIGHT, PCF 4
VOIDS, V 4

COARSE AGGREGATE UNIT WEIGHT, PCF 4
-VOIDS. % 4

1 1i4- 31.5
1 - 25.0

3/4 - 19.0
1/2 - 12.5
3/8 - 9.5
1/4 - 6.3

NO. 4- 4.75
8 - 2.36
10 - 2.00
16 - 1.18
30 - .600
40 - .425
60 - .300
100 - .160

fINE AGGREGATE BULK SPECIFIC GRAVITY 4
OASTM C128 OAASHTOTS4 BULK SPECIFIC GRAVITY ISSDI4
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4

SPECIFIC OYES O NO ABSORPTION, % 4
GRAVITY

ABSORPTION COARSE AGGREGATE BULK SPECIFIC GRAVITY 4 2.621
l1ASTM C127 OAASHT0 TS6 BULK SPECIFIC GRAVITY (SSD1 4 2.641
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 2.654
-MYES O NO ABSORPTION. % 4 0.48

SAND EQUIVALENT VALUE JASTM D2419 OAASHTO T17B . %.

4

FINER THAN NO. 21
0 ASTM C117o AASHTO Ttt

SMALL COARSE AGGREGATE
RESISTANCE OASTM C131 OAASHTO TOO GRADING

TO I

100 REV., % LOSS 4
BOO REV.. % LOSS 4

+ 4.

UAIIUN LARGE COARSE AGGREGATE
OASTM C535 GRADING

200 REV.. % LOSS 4
*1000 REV.. X LOSS 4

FINENESS MODULUS. ASTM C125 4
LIGHTWEIGHT PIECES
OASTM C123 OAASHTOT113

FINE AGGREGATE. % 4
COARSE AGGREGATE. % 4LIQUID & PLASTIC PROPERTIES

O ASTM D4318 OAASHTO TS9 & T90
METHOD OA 0 B RESULT. SPECIFICATION

LIQUID LIMIT
PLASTIC LIMIT

PLASTICITY INDEX
SAMPLE AIR DRIED OYES ONO

.4. - 4

CLAY LUMPS & FRIABLE PARTICLES
OASTM C142 OAASHTO T112

FINE AGGREGATE. % 4
COARSE AGGREGATE, % 4

I 4

FRACTURED FACES COARSE AGGREGATE BY WEIGHT ONE OR MORE FACES, % +4

O AZ 212 0 FLH T507 0 FAA TWO OR MORE FACES. V. 4

CLEANNESS VALUE CA227 4 DURABILITY IWDEX O ASTM D3744 0 AASHTO T210 DC 4
PROCEDURE: A OCOARSE B OFINE CO COARSE & FINE Df 4

ORGANIC IMPURITIES OASTM C40 OAASHTO T21.

ORGANIC PLATE NO. 4 UNCOMPACTED VOID CONTENT OAZ 247 OASTM C1252 METHOD % 4

CARBONATES IN AGGREGATE FLAT & ELONGATED PARTICLES OASTM 04791 0 BY WEIGHT, %. 4
OAZ 23B QASTM D3042 % 4 DIMENSIONAL RATIO USED 01:2 O1:3 01:85 O:- BY NUMBER, % 4

Comments: ASTM C 805 - SCHMIDT HAMMER AVERAGE - 59.3

Copies To: (3) CLIENT

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN
ACCORDANCE WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR
THE REFERENCED METHODIS) AND RELATE ON TO UONDITIONIS)
OR SAMPLE(S) TESTED AS STATED HE . ECHNOLOGIES
INC. MAKES NO OTHER WARRAN E ON, EXPRESSED
OR IMPLIED, AND HAS N NFI INFO ATION INCLUDIN
SOURCE OF MATERIAS OTHERS.

REVIEWE
426- 1995
0101 8/02 WTI, Inc.



C and E Concrete EROSION PROTECTION MATERIALS TESTING
4

June 12, 2003

Rock Quality Scoring Tabulation

Test

Specific Gravity

Absorption, %

Sodium Sulfate, %

UA Abrasion(100 rev), %

Schimdt Hammer

Weighting Factor

12

13

4

1

11

Test Value

2.621

0.48

1.3

7

59.3

* Score

7.8

8.1

9.9

6.8

7.9

. .. Computed Score .

93.6.

105.3

39.6

6.8

86.9

332.2

Limestone - Tinaja Pit

WESTERN TECHNOLGIES INC.



Western
Technologies
Inc.
The Quality People

Since 1955

8305 Washington Place, N.E.
Albuquerque, New Mexico 87113
(505)823-4488 * fax 821-2963

* -( pa' 6

PHYSICAL PROPERTIES
OF AGGREGATES

Client C&E CONCRETE
PO BOX 2547
MILAN, NEW MEXICO 87021

Project RIO ALGOM MINING COMPANY
Contractor C&E CONCRETE
Type I Use of Aggregate EROSION PROTECTION
Sample Source /Location TINAJA PIT
Special Instructions: vz I I e 4

Date of Report 07/29/03

Job No. 3243JA014

Event I Invoice No. 32430270
Authorized By WALTER MEECH

Sampled By WALTER MEECH
Submitted By WALTER MEECH

Location ALBUQUERQUE LABORATORY
Arch.IEngr. UNKNOWN
Supplier/ Source TINAJAPIT
Source I Location Desig. By WALTER MEECH

Lab No.
Date
Date
Date

31276-A
07/07/03
07107103

07107/03

Date 07/07/03

TEST RESULTS
SIEVE ANALYSIS ASTM C1 36 DAASHTO T27 PHYSICAL PROPERTIES TEST SPECIFICA-OASTM OAASHTO ~~~~~~~ ~~~~~~~~~~~~~~RESULTS TION

SIEVE SIZE ACCUMULATIVF SPECIFICATIONR
U.S. - mm V. PASSING _____

4 IN. -100.0 UNIT WEIGHT & VOIDS FINE AGGREGATE UNIT WEIGHT, PCF 4
3 -75.0 OASTMC29 QAASHTOT19 VOIDS,% 4
2 - 50.0 ORODDING O JIGGING OLOOSE COARSE AGGREGATE UNIT WEIGHT. PCF 4

1 112-37.5 VOIDS, % 4
1 114- 31.5

1 -25.0 FINE AGGREGATE BULK SPECIFIC GRAVITY 4
3/4 -19.0 DASTM C128 OAASHTO T84 BULK SPECIFIC GRAVITY ISSO) 4
1/2 - 12.6 AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4
3/8 - 9.5 SPECIFIC OYES ONO ABSORPTION, % 4
1)4 - 6.3 GRAVITY

NO. 4 - 4.75 ABSORPTION COARSE AGGREGATE BULK SPECIFIC GRAVITY 4 2.693
8 -2.36 IZASTM C127 QAASHTO T85 BULK SPECIFIC GRAVITY ISSDI } 2.698

10 - 2.00 AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 2.706
16 - 1.18 [iE YES C NO ABSORPTION. % 4 0.17
30 - .600

40 - .425 SAND EQUIVALENT VALUE OASTM D2419 OAASHTO T176 %V 4
50 -. 300
100 - .150 SMALL COARSE AGGREGATE 100 REV.. % LOSS 4

FINERTHANNM 200 RESISTANCE QASTM C131 QAASHTOT96 GRADING 500 REV., % LOSS 4
0 ASTM C117 TO
o AASHTO T1i DEGRADATION LARGE COARSE AGGREGATE 200 REV., % LOSS 4

:ASTM C535 GRADING 1000 REV., % LOSS 4
FINENESS MODULUS, ASTM C125 4

LIGHTWEIGHT PIECES FINE AGGREGATE. % 4
LIQUID 6 PLASTIC PROPERTIES O ASTM C123 O AASHTO T113 COARSE AGGREGATE, % 4
O ASTM 04318 OAASHTO T89 & T90
METHOD [A 06 RESULT SPECIFICATION CLAY LUMPS L FRIABLE PARTICLES FINE AGGREGATE, % 4
LIQUID LIMIT OASTM C142 OAASHTO T112 COARSE AGGREGATE, % 4
PLASTIC LIMIT
PLASTICITY INDEX FRACTURED FACES COARSE AGGREGATE BY WEIGHT ONE OR MORE FACES, % 4
SAMPLE AIR DRIED DYES ONO 0 AZ 212 0 FLH T507 0 FAA TWO OR MORE FACES, % 4

CLEANNESS VALUE CA227 4 DURABILITY INDEX QASTM D3744 OAASHTO T210 DC }
PROCEDURE: ACCOARSE BOFINE CQCOARSE&FINE Df 4

ORGANIC IMPURITIES OASTM C40 OAASHTO T21
ORGANIC PLATE NO. 4 UNCOMPACTED VOID CONTENT [:]AZ 247 OASTM C1252 METHOD % 4

CARBONATES IN AGGREGATE FLAT & ELONGATED PARTICLES OASTM 04791 0 BY WEIGHT, % 4
OAZ 238 OASTM D3042 % 4 DIMENSIONAL RATIO USED 01:2 01:3 01:5 0 BY NUMBER, % 4

Comments: ASTM C 805 - SCHMIDT HAMMER AVERAGE - 61.4

Copies To: (3) CLIENT

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN
ACCORDANCE WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR
THE REFERENCED METHODIS) AND RELATEUer THE JDMON(S)
OR SAMPLE(S) TESTED AS STATED H!gA E- TWHNOLOGIES
INC. MAKES NO OTHER WARR R R TA N, EXPRESSED
OR IMPUEO, AND HAS NO NFIR R IION INCUDING
SOURCE OF MATERIALS rrrEoIr 1RS.

REVIEWED BY S
426 -1995
C 10118/02 WTI, Inc.



Western
Technologies
Inc.
Te QualityPbople

Since 1955

8305 Washington Place, N.E.
Albuquerque, New Mexico 87113
(505)823-4488 * fax821-2963

LABORATORY REPORT
ON AGGREGATES

Date of Report 07/29103
Client C&E CONCRETE Job No. 3243JA014

PO BOX 2547 Event I Invoice No. 32430270 Lab
MILAN, NEW MEXICO 87021 Authorized By WALTER MEECH I

Sampled By WALTER MEECH I
Submitted By WALTER MEECH I

Project RIO ALGOM MINING COMPANY-EROSION PROTECTION Location ALBUQUERQUE LABORATORY.
Contractor C&E CONCRETE Arch. / Engr. UNKNOWN
Type / Use of Aggregate EROSION PROTECTION Supplier / Source TINAJA PIT
Sample Source I Location TINAJA PIT Source / Location Desig. By WALTER MEECH I
Reference: SOUNDNESS: FXJ ASTM C88 0 AASHTO T104 I SODIUM SULFATE FIMAGNESIUM SULFATE

ABRASION RESISTANCE: 0 ASTM C131 OAASHTO T96 EASTM C535
Special Instructions:

No.
Date
)ate
)ate

31276-A
07107/03.
07107/03
07107103

)ate 07107103

TEST RESULTS
GRADING OF WEIGHT OF TEST PASSING DESIGNATED WEIGHTED ALLOWABLE PERCENTAGE LOSS

SIEVE SIZE ORIGINAL SAMPLE FRACTIONS BEFORE TEST SIEVE AFTER TEST PERCENTAGE
9% GRAMS LOSS SODIUM t MAGNESIUM

SOUNDNESS TEST OF FINE AGGREGATE SOLUTION CONDITION: El NEW Q USED NO. OF CYCLES

MINUS NO. 100

NO. 4O TO NO. 100

NO. 30 TO NO. 50

NO. 10 TO NO. 30.

NO.98 TO NO. 16 Baiin,'"

NO. 4 TO NO. 8 Muiis

3/8 IN. TO NO.4

TOTAL

SOUNDNESS TEST OF COARSE AGGREGATE SOLUTION CONDITION: j(j NEW a USED NO. OF CYCLES 5

2 1/2 IN. TO 1 112 IN...I -

1 112 IN. TO 314 IN. 25 501.B 7.0 1.8

3/4 IN. TO 318 IN. s50 10011.4 3.1 1.6
3/8 IN. TO NO. 4 25 300.3 2.4 j .6

TOTAL 100 4.0

QUALITATIVE EXAMINATION OF COARSE.SIZE PARTICLES EXHIBITING DISTRESS

SPLITTING C|UMBLING CRACKING FLAKNG TOTAL NO.
SIEVE SIZE PARTICLES

NO. 16 NO. 16 NO. 16 NO. 16 BEFORE TEST

2 112 IN. TO 11)2 IN. t
111/2 IN. TO 3/4 IN. I

RESISTANCE TO DEGRADATION BY L.A. MACHINE - LOSS SPECIFICATION

SMALL COARSE AGGREGATE - GRADING A 100 REV. 4 6.2

500 REV. _

LARGE COARSE AGGREGATE - GRADING 200 REV. 4

1000 REV. 4

Comments:

Copies To: (3) CLIENT

0'qr, C4
C40

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE
WITH THlE STANDARD OF CARE PRACTICED LOCALLY FOR THE
REFERENCED METHODIS) AND RELATE ONLY TO THE CONDITIONISI OR
SAMPLEIS) TESTED AS STATED HEREIN. WESTERN TECH D~OIES INC.
MAKES NO OTHER WARRANTY OR RE TATHO RESSED OR
IMPLIED, AND HAS NOT CONFIRME PAT UDING SOURCE
OF MATERIALS SUSMITESY R

REVIEWED BY



C and E Concrete EROSION PROTECTION MATERIALS TESTING
f? * f

July 29, 2003

Rock Quallty ScorIng Tabulation

Test

Specific Gravity

Absorption, %

Sodium Sulfate, %

UA Abrasion(100 rev), %

Schimdt Hammer

Weighting Factor

12

13

4

1

11

Test Value

2.693.

0.17

4

6.2

61.4

Score

8.8

9.5

8.5

7.3

8.1

Computed Score

105.6

123.5

34

7.3 .

89.1

359.5

Limestone - TInaja Pit

Sarmple 3L276-A
Sample on July 7, 2003

WESTERN TECHNOLGIES INC.
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Western 8305'
Technologies Albuq
Inc. (505)1
The QaLty People

Since 1955

Client C&E CONCRETE

PO BOX 2547

MILAN, NEW MEXICO 87021

Project RIO ALGOM MINING COMPANY

Contractor C&E CONCRETE

Type/Use of Aggregate EROSION PROTECTION

Sample Source I Location TINAJA PIT

Special Instructions: 77. $ f5va { if

Washington Place, N.E.
luerque, New Mexico 87113
8234488 . fax821-2963

- PHYSICAL PROPERTIES
OF AGGREGATES

Date of Report 07129103
Job No. 3243JA014

Event I Invoice No. 32430270
Authorized By WALTER MEECH

Sampled By WALTER MEECH
Submitted By WALTER MEECH

Location ALBUQUERQUE LABORATORY
Arch. I Engr. UNKNOWN
Supplier/Source TINAJA PIT
Source / Location Desig. By WALTER MEECH

Lab No. 3L276-B

Date 07107103

Date 07107103

Date 07/07103

Date 07107103

TEST RESULTS
SIEVE ANALYSIS 0ASTM C136 QAASHTO T27 PHYSICAL PROPERTIEEST SPECIFICA-

SIEVE SIZE ACCUMULATIVE SPECIFICATION RE SULTS TION
U.S. - mm % PASSING

4 IN. -100.0 UNIT WEIGHT & VOIDS FINE AGGREGATE UNIT WEIGHT, PCF 4
3 - 75.0 EASTM C29 EAASITO TIS VOIDS, % 4
2 - 50.0 ORODDING 0 JIGGING OLOOSE COARSE AGGREGATE UNIT WEIGHT. PCF 4

11/ 2-37.5 VOIDS, % 4
11/4 - 31.5

1 -25.0 FINE AGGREGATE BULK SPECIFIC GRAVITY 4
3/4 -19.0 .j ASTM C128 0 AASHTO T84 BULK SPECIFIC GRAVITY ISSD0)
112- 12.5 AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4
3/8 - 9.5 SPECIFIC OYES ONO ABSORPTION, % 4
1/4 - 6.3 GRAVITY _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _

NO.4- 4.75. ABSORPTION COARSE AGGREGATE BULK SPECIFIC GRAVITY 4 2.625
8 - 2.36 . JASTM C1i2 2 AASHTO T85 BULK SPECIFIC GRAVITY ISSO) 4 2.641
10 -2.00 AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 2.668

16 -1.18 . YES - NO ABSORPTION, % 4 0.62
30 - .600
40 - 3025 . SAND EQUIVALENT VALUE OASTM D2419 OJAASHTO T176 % 4

50- .300
100 - .150 SMALL COARSE AGGREGATE 100 REV.. % LOSS 4

INERTHANNO. 200 RESISTANCE OASTM C131 OAASHTO T96 GRADING 500 REV.. % LOSS 4
Q ASTM C117 TOo AASHTO TIt . DEGRADATION LARGE COARSE AGGREGATE 200 REV., % LOSS 4.

QASTM C535 GRADING 1000 REV., % LOSS ,
FINENESS MODULUS, ASTM C125 4

LIGHTWEIGHT PIECES - FINE AGGREGATE. % 4
LIQUID L PLASTIC PROPERTIES QASTM C123 OAASHTO T113 COARSE AGGREGATE. % 4
OASTMD4318 QAASHTO TB9&TSO
METHOD EA 0 B RESULT CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE, % 4
LIQUID LIMIT OASTM C142 OAASHTO T112 COARSE AGGREGATE, % 4
PLASTIC UMIT
PLASTICITY INDEX FRACTURED FACES COARSE AGGREGATE BY WEIGHT ONE OR MORE FACES, % 4
SAMPLE AIR DRIED OYES ONO OAZ 212 0 FLH T507 0 FAA TWO OR MORE FACES. % 4

CLEANNESS VALUE CA227 4 DURABILITY INDEX tJASTM D3744 OAASHTO T210 DC 4
PROCEDURE: AOCOARSE BOFINE COCOARSE&FINE DI 4

ORGANIC IMPURITIES OASTM C40 OAASHTO T21
ORGANIC PLATE NO. 4 UNCOMPACTED VOID CONTENT OAZ 247 QASTM C1252 METHOD V 4

CARBONATES IN AGGREGATE FLAT & ELONGATED PARTICLES OASTM D4791 0 BY WEIGHT, % 4
OAr 238 OASTM D3042 % 4 DIMENSIONAL RATIO USED 01:2 01:3 01:5 0 BY NUMBER, % 4

Comments: ASTM C 805 - SCHMIDT HAMMER AVERAGE - 65.2

Copies To: (3) CLIENT

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN
ACCORDANCE WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR
THE REFERENCED METHODIS) AND RELATE ONLY TO THE C DITIONIS)
OR SAMPLEIS) TESTED AS STATED HEREIN. ER NOLOGIES
INC. MAKES NO OTHER WARRANTY OR N, EXPRESSED
OR IMPLIED, AND HAS NOT CONSIM.URMA mnmNC- INrl
SOURCE OF MATERIALS

REVIEWED BY
426- 1995
010118102 WTI, Inc.
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Western
Technologies
Inc.
TheQuaiktyPople

Since 1955

8305 Washington Place, N.E.
Albuquerque, NewMexico 87113
(505)823-4488 * fax821-2963

LABORATORY REPORT'
ON AGGREGATES

Client C&E CONCRETE
PO BOX 2547
MILAN, NEW MEXICO 87021

Date of Report 07129/03
Job No. 3243JA014

- - Event / Invoice No. 32430270
Authorized By WALTER MEECH

* Sampled By WALTER MEECH
I : I Submitted By WALTER MEECH

Lab No.
Date
Date
Date

3L276B
07107103
07107103
07107103

Project RIO ALGOM MINING COMPANY-EROSION PROTECTION Location ALBUQUERQUE LABORATORY
Contractor C&E CONCRETE Arch./Engr. UNKNOWN
Type I Use of Aggregate EROSION PROTECTION Supplier I Source TINAJA PIT
Sample Source / Location TINAJA PIT Source ( Location Desig. By WALTER MEECH
Reference: SOUNDNESS: FXI ASTM C88 0 AASHTO T104 ISODIUM SULFATE C MAGNESIUM SULFATE

ABRASION RESISTANCE: 9gASTM C131 OAASHTO T96 [JASTM C536
Special Instructions:

)ate 07107(03

TEST RESULTS
GRADING OF

SIEVE SIZE ORIGINAL SAMPLE
I %

WEIGHT OF TEST PASSING DESIGNATED I WEIGHTED ALLOWABLE PERCENTAGE LOSS
FRACTIONS BEFORE TEST SIEVE AFTER TEST PERCENTAGE -

GRAMS S I LOSS : SODIUM I MAGNESIUM

SOUNDNESS TEST OF FINE AGGREGATE SOLUTION CONDITiON: O NEW O USED

MINUS NO. 100

NO. 50 TO NO. 100

- NO. 30 TO NO. 50

NO. 1 C TO NO. 30

NO. 8 TO NO. 18

NO. 4 TO NO. 8

3/8 IN. TO NO. 4

TOTAL

SOUNDNESS TEST OF COARSE AGGREGATE SOLUTION CONDITION: M NEW C USED NO. OF CYCLES 5

2 112 IN. TO 1 112 IN.

1 1/2 IN. TO 314 IN. 25 501.7 6.8 0.2
314 INI. TO 318 IN.. 01 0 . . .
318BIN. TO NO. 4 25 3005.4 1A .4

TOTAL 100 2.3

.UALITATIVE EXAMINATION OF COARSE SIZE PARTICLtS EXHIBITING DISTRESS

SPLITTING CRUMBLING CRACKING FLAKING TOTAL NO.
SIEVE SIZE PARTICLES ~

No. % NO. % NO. 9% NO. 9% BEFORE TEST

2 112 IN. TO 1 112 IN.

1 112 IN. TO 3/4 IN.

RESISTANCE TO DEGRADATION BY L.A. MACHINE 9% LOSS SPECIFICATION

SMALL COARSE AGGREGATE - GRADING A 100 REV. 4 7

500 REV. 4

LARGE COARSE AGGREGATE - GRADING 200 REV. 4

1000 REV. 4

Comments:

Copies To: (3) CLIENT

3
LO Val

a o

a 0

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE
REFERENCED METHODIS) AND RELATE ONLY TO THE CONDITION(SI OR
SAMPLECS) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC.
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR
IMPUED, AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE
OF MATERIALS SUBMITTED BY OTHERS.

REVIEWED BY.



C and E Concrete EROSION PROTECTION MATERIALS TESTING July 29, 206 " , "

Rock Quality Scoring Tabulation

Test

Specific Gravity

Absorption, %

Sodium Sulfate, %

L/A Abrasion(100 rev), %

Schimdt Hammer

Weighting Factor

12

13

4

11

Test Value

2.625

0.62

2.3

6.2

65.2

Score

7.5

7.3

. 9.5

7.3

9.1

Computed Score

90

94.9

38

7.3

100.1

II I

t LScQ 330.3

Limestone - Tinaja Pit

Sample 3L276-B
Sample on July 7, 2003

C-

WESTERN TECHNOLGIES INC.
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"" AMERICANDA PETROGRUARIC
DJB SErVICIS, IC_-_pe s-slw
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PETROGRAPHIC ANALYSIS OF AGGREGATE

PROJECT: REPORTED TO:

C & E CONCRETE
RIO ALGOM MNING COMPANY
EROSION PROTECTION ROCK

WESTERN TECHNOLOGIES, [NC.
8305 WASHiNGTON PLACE, N.E.
ALBUQUERQUE, NM 87113-1670

ATTN: ANDREW CUADERES

APS JOB NO: 10-02627 DATE: JUNE 25,2003

INTRODUCTION

This report presents the results of laboratory work performed by our firm on one sample of crushed
carbonate submitted to us by Ms. Deborah Hammer of Westem Technologies. Inc. on May 28,
2003. The scope of our work was limited to performing petrographic analysis testing on the
aggregate sample to provide a geological description of the material as well as identify any
potentially deleterious properties when it is wed foi erosion control.

SAMPLE I2ENTIFICATION

Sample Identification:

Sample Type:

Original Sample size, Ibs:

TinejaPit, #3L127

Crushed Carbonate

14.8

TEST RSLTS

Our complete petrographic analysis test results appear on the attached data sheets. A summary of
our analysis and opinions are as follows:

I. The angular, crushedparticles ranged from equidimensional to flat and elongate. The material
was relatively clean of rock flour.

2. The material ranged from a pinkish-brown limestone to ripinkish-tan dolomitic limestone. The
material contained equal amounts of both lithologieF. Fossil fragments observed in both
fossiliferous carbonates include echinoderms, brachiopods, and bivalves.

77th docAonent shaf not to AprowdK excap i M, 4L'out wren approve of Ametican PsCroraphsc sr>ices, inc.
550 Clavaland Ave. No. . St Paul, MIN 55114 * 651-8594001 * Fax 051-64472744 * www~ampetrmgraphic.com

AN EQUAL OPPoJjNrlY EMPLOYER



Aurl-3-20l0 01!KInm Crnr-
T-l 28 P. 002100T F-354

APS#10-02627Pa e2of

4. In general, the rock was judged to be hard, sound, and appeared durable. However, the
dolomitic limestone contains significantlymore fine pore space, produced bythe dolomitization
process, hn the limestone.

5. We believe the carbonate material to be a good candidate for erosion control under moderate
exposure conditions.

TEST PROCEDURES

Laboratorytesting was performed on Jume 10,2003 and subsequent dates. The petrographic analysis
was performed on representative hand samples and in thin section. A total of six tbin sections were
produced from selected lithologies. Observations were made using an Olympus polarizing-light
microscope with magnification up to 1000x and an Olympus stereozoom microscope with
magnification up to 130x. Testing was performed in accordance with APS Standard Operating
Procedure 00 LAB 004, "Petrographic Examination of Aggregates for Concrete, ASTM:C295."

Photographs are included to illustrate our work mad conclusions.

The test sample will be retained for a periodqf at least thirty days from the date of this report.
Unless firher instructions are received by t'it iane, the sample may be discarded. Potential
reactivity testing can be performed in our 1 ab,.ratones. The geologic services for this project have
been conducted in a mnner consistent with fiat level of cae and skill exercised by members ofthe
profession currernlypracticing in this area wider similar budget and time constraints. No warranty,
express or implied, is made.

If we can be of further assistance to 'ou, please contact Gerard Moulzolf at (651) 659-1346 or Scott
Wolter at (651) 659-1345.

Report Prepared by: Report Reviewed by:

Scott F. Wolter, PG
Vice Presidentgeoi etrographer President
MN license #30023 MN license #30024
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00 LAB 004
PETROGRAPEIC EXAMINATION OF AGGREGATES FOR CONCRETE, ASTM:C295

APS JOB NO: 10-02627 DATE: June 25, 2003

SAMPLE NO: Thin Sections 1, 2, and 3 PETROGRAPHER:- C. Tillema/G.Moulzolf

DESCRIPTION: Pinkish-tanbiosparite; afossiliferous, dolomitic limestone. The carbonateconsists of partially
obscured cchinoderm, brachiopods, and bivalv a fossils with medium to coarse calcite spar in
amatrix ofdolomite microspar (4mm-10,/m, #3), pseudospar (10Mum-5O~m,#2) and a mixture
of both (#1). Very finegrained, well disseminated iton oxide grains vwre observed throughout
the dolomitized matrix. Dolomitization has produced fine porespace throughout the dolomite
-rich matrix. A trace of silicificatioD was obsxved in a few microfossil cores.

A small amount of very fine sand to coarse silt-sized, detrital quartz and feldspar grains were
observed in all thin sections. Thin, crosscutting, clear to orange-red stained calcite veinlers
were observed in the hand samples I and 2. A vein of coarse, white calcite was observed on
the outer surface of hand sample 1. Orange-red iron oxide staining was observed within the
calcite vein and many veinlets.

MIUNERALOGY: OPTICAL PROPERTIES:

-COLOR RELIE HAIMR

calcite

dolomite

49% colorless high 34 to 41b order varnes

varies

relief changzs with rotation

relief changes with rotation48% colorless high 3Y to 4b order

quartz

feldspar

2% colorless 1" order grays

1% colorless 1K order grays

low

low

detrital sand grains, ciean, unit
extinction

detrital sand gains, alteration to
sericite

chalcedony trace colorless 1I order grays low spherulitic growth of fibrous quzrtz

iron oxide trace opaque to
red

red to orange-red in reflected light

*visual estimation of thin section 3 (stained with alizarin red)
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PETROGRAPIMC EXA~fNATQN OF AGGREGATES FOR CONCRETE. ASTM:CM9

APS JOB NO: 10-02627 DATE: June 25, 2003

SAMPLE NO: Thin Sections 4,5, and 6 PETROGRAPHER: C. TiLema/G.Moulzolf

DESCRIPTION: Pinkish-brown calcite biospaite; a fossilferous limestone. The carbonate consists of partially
obscured echinodermbrachiopods, and bivalve microfossils with few ooids in aporphyrotopic
matrix of calcite. Fine grained, well disseminated iron oxide grais were observed throughout
the matrix.

A small amount ofcoarse silt-sized, detrital quartz and feldspar gins were observed in all thin
sections. Thin, clear sparry calcite veinlets were observed in the thin section 6. A stylolite, a
sutured pressure solution structure, was observed in hand sample 6. The pink coloration ofthe
stylolite is most likely due to the concentration of iron oxide.

Chalcedony (chert) nodules, up to a few mm in size, occur in the cores of several microfossil
gains

MIXERALOGY: OPTICAL PROPERTES:

b-~f RLS -YQL* BLKR-FXNC~ REBLK MMA3I. 07WER

calcite 97% colorless high 3' to 4t order varies relief changes with rotation

chalcedony

quartz

feldspar

3% colorless I" order grays

1% colorless 1' order grays

c1% colorless 1st order grays

low

low

low

spherulitic growth of fibrous quartz,
occurring in microfossil cores

detrital sand grains, unit extinction,

detrital sand grains, alteration to
sericite

iron oxide trace opaque to
red

red to orange-red in reflected light

visual estimation of thin section 6 (stained with aliain red)
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APS* 10-02627
PROJECIT: C & B CONCRETE

RIC ALGOM MI1NO CO. - EROSION PROTMCMION ROCK

T-128 P.005/DOT F-354

DATE: JUNE 25, 2003

SAMLE ID:

MGO:

V- i n i - _ _ _ _ _

Thia Section I DESCRIPTION: Gray, very fine sand to coarse sllt-sized, detrital quartz grains in thin section

of fossiliferous, doloroitic limestone under cross polarized light.

2Ox

SAMPLE ID: Thin Section 2 DESCRIPTION: Pwosity (blac In fine, dolomite-rich matrix; tin section of dolomrtic

limestone under cross polarized light

MAG: 200x~
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APS#
PROJECT.

01 :57rp Froa-

10-02627 : :
C & E CONCRETE
RIO ALGOM MINL4G CO. - EROSION PROTECTION ROCK

T-128 P.036.ooT F-354
DATE: JUNE 25 2003

SAMLE TD: Thin Section 2 DESCRIPTION: White to black cbalcedony noduk in core of microfossil grain, in thin section
of fossiliferas, doloraltic limestone under cross polarized light

MAG: l0ox

SAMPLE lD: Thin Section 3 DESCRIION: Pink stained calcite and unstained dolomite In thin section of dolornti -
limestone under plane polarized light

MAG: lOOx
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APS#
PROJECT,

02:D97D From- - ,

10-0267-
C & E CONCRETE
RIO ALOOM MININTG CO. - EikOSION PROTECTION ROCK

T-129 P.O9T/D07 F-354

VIVNkl JLJPIZ SdyU~

SAMPLE D-.

MAO.

-A-f....-. J- I _IEWb

Thin Section 4 DESCRIPTION: White to black halcedony nodule mostly replaces core of echinoderm nicro-

fossil grain; in thin section of fossiliferous lUmestone under cross polarized light.

40x

SAMPLE ID: Thin Section 5 DESCRIPTION: Microfossil fragments In calcite spar; In thin section of limestone under cross

polarized lighn
MAG: A4 Or


