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¢ Rio Algom Mining LLC

Mr. John Lusher

Fuel Cycle Licensing Branch, NMSS
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Re: license 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 facifity.
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 Tingja 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 Temry Fletcher at{505) 287-8851, extension 200, if you have any
questions. ' '

~ Peter Luthiger
Supervisor, Radlation 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 Tingja 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 areaq, 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 Tingja Pit rock
source in 2001, which indicated acceptable rock (Table 1). Laboratory reports
from Western Technologies, Inc., are contfained in Appendix 1. Petrographic
analysis of the Tingja 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 Da té Computed Rock (?uc:lify
Score Rating!
01-2 11/15/01 314.8 , 76.8
110465 12/4/01 3154 76.9
01-1 12/14/01 313.3 76.4
Average Score | 76.7 |

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

Based on these prélimihory results for the Tingja 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.
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Updated rock qualification tests were conducted during the 1% half of
2003, which confirmed that the Tinadja 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

Computed Rock Quality
Lab ID Date Score _Rating!
3L276-A 7/7/03 ' 359.5 87.7
3L276-B 7/7/03 3303 80.6
3L127 5/23/03 332.2 81.0
Averoge Score | 83.1 |
1. - NUREG-1623, "Design of Erosion Protection for Long-Term Stabilizaﬂon." 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.
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APPENDIX 1

Tinaja Pit Rock Lab Results
2001



Western ,05 Washington Place, N.E. | ' @‘

Technologies  Albuquerque, New Mexico 87113

inc. - (505)823-4488 ¢ fax 821-2963 3

TheQualityPeople - \\
Since 1955 ) ' )

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 - " Ref. No: 3241JT019
Rock Quality Scoring 7 ‘ " Invoice No: 32410555

As you requested, we have performed the léboratory 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.

alph E. Crockett, P.E.

Andrew L. Cuaderes ' ,
Managing Director irector of Engineering
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" LABORATORY REPORT
ON AGGREGATES
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Project EROSION FROTECTION MATERIAL TESTING Locstion “ALBUGUETIOUE LABORATORY
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Westemn 8305 Washington Place, N.&. ’

Technologies Almqmmmém 87113 _

Inc. {505) 8234438 « tax 82129563 —

The Qiality People - PHYSICAL PROPERTIES
&ince , : : OF AGGREGATES

Detu of Roport 09/0402
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Type fUse of Aggrepets COARSE AGGREGATE ’ Suppler/Source € & B CONCRETE

Sampta Source fLocation TINAJA PIT . - Sourss[lecaionDeeig. By W.MEECH Daa 12114781
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Western ) .05 Washington Place, N.E.
Technologies  Albuquerque, New Mexico 87113

Inc. (505) 823-4488 » fax 821-2963 ‘
The Quality People : A FIELD REPORT ON
Since 1955 B PORTLAND CEMENT CONCRETE
Date of Report 11/26/01
Client C & E CONCRETE : . . .Job No. 3241JT014
P O BOX 2547 : ' Event/ Invoice No. 32410555 LebNo. Q]+~ Z,
MILAN, NEW MEXICO 87021 ) ) Authorized By CLIENT Date 11/15/01
' o Test Calc. By CLIENT » Date 11/15/01
Project EROSION PROTECTION MATERIAL TESTING Location ALEUQUERQUE LABORATORY
Contractor C & E CONCRETE Arch./Engr. UNKNOWN
Type / Use of Concrete NON-CONCRETE Supplier / Source TINAJA PIT
Sample Source / Location TINAJA PiT o Source / Location Desig. By CLIENT Date 11/156/01

Reference:: REBOUND NUMBER OF HARDENED concnm l § ASTM €805 O
Special Instructions:

MATERIAL DATA

DESIGN STRENGTH OF CONCRETE, PS1  N/A - AGE N/A - Hammer TYrE  LR-3 SERIAL NO. 7109

COMPOSITION OF CONCRETE: N/A
CURING / UNUSUAL CONDITIONS RELATED TO TEST AREA: N/A

OBSERVATIONS & TEST RESULTS

. SURFACE DESCRIPTION AVERAGE | INDICATED
TEST NO. LOCATION OF TEST AREA IN STRUCTURE REBOUND { COMPRESSIVE
- : ) 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 STRENGYHS 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.

Coples To: {3) CLIENT THE BERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE

- WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE
REFERENCED METHOD(S) AND RELATE ONLY TO THE CONDITION(S) OR
BAMPLE(S) TESTED AS BTATED HEREIN. WESTERN TECHNOLOGIES INC.
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR

-

; IMPLIED, AND HAS NOT CONFIRMED INFORMATION lNCI.UDING SOURCE
g OF MATERIALS SUBMITTED BY OTHERS.
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Western = 405 Washington Place, N.E.

- Technologies -  Albuguerque, New’f:«xexico 87113
50 . 821-2963
eyl iR 2 Bl LABORATORY REPORT
Since 1955 ‘ . ON AGGREGATES
, Date of Report 11/26/01
Client C & E CONCRETE ) : Job No. 324107014
P O BOX 2547 o " Event/Invoice No. 32410556 LabNo. Ol =T
MILAN, NEW MEXICO 87021 .~ Authorized By CLIENT ' Date 11/15/01
Sampled By CLIENT Date 11/15/01
: E ) Submitted By  CLIENT Date 11/15/01
Project EROSION PROTECTION MATERIAL TESTING o ,Locanon ALBUQUERQUE LABORATORY
Contractor C & & CONCRETE - Arch./Engr. UNKNOWN
Type / Use of Aggregate TINAJA PIT i N Supplner {Source € & E CONCRETE
Sample Source / Location TINAJA PIT ‘Source / Location Desig. By CUENT - Date 11/15/01

Reference: SOUNDNESS: [X] ASTM c88 D AASHTO T104 X] sODIUM SULFATE [[JMAGNESIUM SULFATE
ABRASION RESISTANCE: [JASTM €131 DAASHTO Teé [JASTM C635
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
% GRAMS % LOSS SODIUM | MAGNESIUM
SOUNDNESS TEST OF FINE AGGREGATE sOLUTION coNDITION: I New [] usep . NO. OF CYCLES
MINUS NO. 100 :
NO. 50 TO HNO. 100
NO. 30 TO NO. 50
NO. 18 TO NO. 30
NO. 8 TO NO. 16
NO. 4 TO NO. 8
3/8 IN. TO NO. &
" TOTAL
SOUNDNESS TEST OF COARSE AGGREGATE sSOLUTION CONDITION: [X] New [] useD | No. OF CYCLES B
21/2 IN. TO 1 1/2 IN. €6.7 50264 598 <
112 IN. TO 3/4IN. 20.1 15121 - 2.0 ' 4
3/4 IN. TO 3/8IN. 13.2 898.6 | eo06. 8
3/8 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. % NO. % NO. % NO. % BEFORE TEST
2 1/21IN. TO 1 1/2IN. )
1 12 IN. TO 3/4IN. ' ] .
RESISTANCE TO DEGRADATION BY L.A. MACHINE N % LOSS | SPECIFICATION
SMALL COARSE AGGREGATE - GRADING A - 100 REV. 3 7
' 500 REV. 9
LARGE COARSE AGGREGATE - GRADING - ' 7 200 REV. 2
‘ ' 1000 REV. &
Comments:
i | e D o ST oo
Coples TD: (3) CUENT :VEIEE‘REEED SEAI!‘H‘%JAD(S) 2ND RELATE ONLY TO THE CONDITION{S) OR
T e SAMPLE(S) TESTED AS BTATED HEREIN. WESTERN TECHNOLOGIES INC.
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR
§ IMPLIED, AND HAS NOT CONFIRMED INFORMATION ONCLUDING SOURCE
v OF MATERIALS SUBMITTED BY OTHERS.
e2 -
NN o
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MILAN, NM 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 ’ Lbc;tion ALBUQUERQUE LABORATORY
Contractor C & E CONCRETE ~ Arch./Engr. UNKNOWN
Type / Use of Aggregate TINAJA PIT . .Supplier/ Source C & E CONCRETE
Sample Source / Location TINAJA PIT . Source/Location Desig. By CLIENT s Date 11/16/01
Special Instructions: - , )
TEST RESULTS
SIEVE ANALYSIS [JASTM €136 [JAASHTO T27 y ~ TEST SPECIFICA-
] ] PHYSICAL PROPERTIES . RESULTS iON
SIEVE SIZE ACCUMULATIVE|s pECIFICATION -
U.S. - MM % PASSING UNIT WEIGHT & VOIDS  FINEAGGREGATE  UNIT WEIGHT, PCF &
41N. -100.0 |. : O astm c29 [J aasnro 119 ) : VOIDS, % ¥
3 -75.0 ) Orooomme [J 5166ING 1] LOOSE  COARSE AGGREGATE UNIT WEIGHT, PCF &
11/2- 375 vOIDS, % 3
1 1/8 - 28.1 - .
1 -26.0 FINE AGGREGATE BULK SPECIFIC GRAVITY &
3/4 ~19.0 O astm c128 [JAASHTO T84 | BULK SPECIFIC GRAVITY (SSD] &
12 - 125 AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 9
3/8 -9.5 SPECIFIC | [ves [Jno : ABSORPTION, % &
14 -6.3 GRaviTY
NO. 4-4.75 ABSORPTION | COARSE AGGREGATE o BULK SPECIFIC GRAVITY 3] 2.669
8 -2386 Kiastm €127 [JaasHTo T85 | BULK SPECIFIC GRAVITY ISSD) 9| 2.684
10 -2.00 AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 3| 2,711
16 - 1.18 Kves [Owno ABSORPTION, % 3| 0.58
30 -.800 :
;g - -;gg SAND EQUIVALENT VALUE [ ] AsTM D2419 [] aAAsHTO T176 %3
100 - .160 SMALL COARSE AGGREGATE * 100 REV., % LOSS 9 7
FINER THAN NO. 200 resistance | BOASTM £131 [JAASHTO T96 GRADINGA 500 REV., % LOSS 3]
O astmeny
[ aasuto ™11 » DEGRADATION| | ARGE COARSE AGGREGATE 200 REV., % LOSS &
OastmCcs35  GRADING : 1000 REV., % LOSS 9
FINENESS MODULUS, ASTM C125 & -
LIGKTWEIGHT PIECES FINE AGGREGATE, % 5
LIQUID & PLASTIC PROPERTIES Oastmc12a [ aasuro Th3 COARSE AGGREGATE, %
CJ astm pe3re [JaasHTo 789 & TO0 -
metHoo [Ja B RESULT | SPECIFICATION] CLAY LUMPS & FRIABLE PARTICLES - FINE AGGREGATE, % 9
LIQUID LIMIT Oastm c1az [J aasHTo T112 COARSE AGGREGATE, % 9
PLASTIC LIMIT -
PLASTICITY INDEX FRACTURED FACES  COARSE AGGREGATE BY WEIGHT ONE OR MORE FACES, %
sampLE AR DRIED [Jves [no Oaz 212 Orutsor Orana TWO OR MORE FACES, % %
CLEANNESS VALUE CA227 & DURABILITY INDEX {_] ASTM D3744 [] AASHTD T210 o, ¥
PROCEDURE: A [J coarse B [JfriNe ¢ [] COARSE & FINE Df 2
ORGANIC IMPURITIES [_]ASTM a0 [JaAsHTO T21 - ——
ORGANIC PLATE NO. > 7 UNCOMPACTED VOID CONTENT [ ]AZ 247 [JASTM C1252 METHOD %3
CARBONATES 1K AGGREGATE FLAT & ELONGATED PARTICLES [ JASTM Dator [} BY WEIGHT, % &
O az23s CJastm30sz % 2 DIMENSIONAL RATIO UsED [J1:2 (Ju:s Qs O BY NUMBER, % %
Comments:
THE SERVICES REFERRED TO MEREIN WERE PERFORMED IN ACCORDANCE
WITH TH STANDARD OF CARE PRACTICED LOCALLY FOR THE
C - T . REFERENCED METHOD({S) AND RELATE ONLY TO THE CONDITION(S) OR
opies 10: SAMPLE(S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC.
= AKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR
; lMPLIED AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE
gm OF MATERIALS SUSMITTED 8Y OTHERS.
<8 REVIEWED BY _



C and E Concrete

Lﬁb IID - Oi-Z

Test
v~ Specific Gravity
" Absorption, %
v~ Sodium Sulfate, %
v UA Abra‘sion(100 rev), %

Schimdt Hammer

Limestone - Tinaja Pit

Weighting Factor
12
13
4
1

11

EROSION PROTECTION MATERIALS TESTING

Rock Quality Scoring Tabulation

Test Value : Score
2,669 8.9
0.58 7.8
16 , 9.8
7 6.9
432 . 55

Total Score

WESTERN TECHNOLGIES INC.

Computed Score
106.8
1014
39.2
6.9

60.5

314.8

[ 4
November 26, 2001




Jan-25-2002 03:490m From~
. T-567  P.003/005 E-414

Westefn , 8305 Washi Place, NE.
Teohnologloe Mbtnuerquengr?:wMﬁlco E7113
inc. {805) 8234428 » f2x 821.2963
'ﬂu%u_g_!ily!’eopla o , , LABORATORY REPORT
nce 195 oo ON AGGREGATES

Darz of Roport 61/04/02 -
Job No. 3247J7D14

Cliemt € & E CONCRETE ,
POST DFFICE BOX 2547 Eveat/ inveleo Ne. 32410565 Lab No. L0463
MILAN, KEW MEXICQ B7021 "~ Authorizes 8y W, MEECH Dare 12/04/01

Samplsd By CUENT Date 12/04/01
, Submitmsd By CLENT Daw 32/04/01

Prolect EROSION PROTECTION MATERIAL TESTING . . location ALBUQUERCKE LABORATORY '

Contructsr € & E CONCRETE ’ Asch./Engr.  UNKROWN

Typa / Uea of Apgrejiate COAREE AGGREGRTE " Suppller/Source € & E CONCRETE

: Hource / Locatian Dooig. By WMEECH V Dats 12/08/01

Ssmpia Source / Locstion -TINAJA PIY ] '
Reference: SOUNDNEsS: [ asTh cee AAsnro Ti0a X sGDium SULFATE [CJMAGNESIUM CULFATE

ABRARION RES!STANCE: DASTM c131. AASHTO Tee [JASTM ¢535

Special Instructions:
: TEST RESULTE .
[ U L g D g e T
SOUUDNESE YEST OF FWE AGQREGATE SOLUTION SONDITION: DInew U usEo N0, OF CYCLES
“MINUG NO, 100 IR T s
NG. 52 TO NGO, 103 e
NQ 20 TO NO. OO
NC. 16 T2 KO. 3T
HO. & TO NC. 16 ,
NC. 4 TO NU. I - ' ‘ ’ j ; PN T,
VEIN, TO RO 4 ; : b e g
TOTAL ~ | ‘
SOUNDNESS TEST OF CGARSE AGCSRESATE soweyion conpmion: [ New [ usED NO. OF CYCLES B
2U2IN.T0 1 U2 N . T : iR ,w-.gz o
TYLIN. YO 24N, (- 227 . ABBS 4.4 2.3 % ?‘ " .
3% 1, To 8/8 o, - g€ "~ 1000.% , 0.5 CX Fod ;ﬁ S
Ve m. TE NO.4 16.7 zos8 30 | es i . -.a':é; iy
TOTAL : 190 1.1
| QUALITATIVE EXaMINATION OF COARSE SIZE PARTICLES EXHIZITING DISTRESS ARy
SPUTTING CrUMBLING CHACKING . FLAKINE AL WG, BB G Ea AR EE YA
1TUIIN. 1O 34 N o Bl e
REZISTANCE TO DEGRADATIONR BY L.A&. MACHWE ®IDSS | SPECIFICATION
SMALL COARSE AGGNIQATE - ORADING B 100 REV. + 7
500 MEV. &
WANGE COARSE AGGRESATE « GRADINE 200 REV, w
100 Asv. # | —_—

Commenta:

THE LERVICES RESERAED TO HEALM WERE HII;DHM!D n u::a!n&

H ‘ THE STARDARD OF CARG  PRAC
Coriex Tor {31 CLENT _ o i pak Ep Mot 8} AND RBLATE OXLY TO YHE onzmm -sn
. - - SAMELEIG] TESTED AS RTATED WERDIM. WESYLRN WND
WAKTE NO OTHRR WARRANTY Of R!l‘kt‘ ﬂflnﬂ“. LXPRESS D l
- " D, ANC HAE NOT CONFIRMED INF MATION MCLUBNG SOUR
g . oF GATEnaLs HER

SUBMITTLE &y OTHE

‘. ’?O.o
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Cliem € &k E CONCRETE

T-557  P.0D4/005

3305 Washmgxon Place, M.E.
Albugquerque, New Maxico 87143

F-414

(505)823-2485 o fax 821-2963

" PHYSICAL PROPERTIES
OF AGGREGATES

Date ot Aeport 0904102
JobNo, 2241JTDIL .

e 4. LOYEE

POST OFFICE BOX 2547 Evere/invelce No. 32870565
MILAN, NEW MEXICQ £7021 Aunhorized By W.MEECH Daty 12/04101
: Sampisd By CLIENT Date 12/04/01
i Submbited By W.MEECH Date 12/04/01
Projact EROCION PROTECT!ON MATERIAL TESTING Locstich ALBUQUENQUE LABDRATDRY -
Comracwor € & E CONCRETE - Arch./Engr. UNKNOWN
Tvoa {Useof Aggregete COARSE AGQREGATE - Supplier/Sourcs C R E GOHCHETE
Samply Source /Location TINAJA RIT Source /LecatonDeslg. By W.MEECH Date 12/04J01
Specie! Instructions: .
: ~ TEST RESULTS
e e ae Laane 10 PHYBICAL PROPERTIES wiiiTe | o]
VUgrzeie -
U.E. - MM "‘%“ﬁﬂ' | unr wereHT 8 VOIS PINE AGURECATE ~ UNIT WEIGHT, PEF &
4 IN. ~100.0 Dl astn c2s [J aasnrs 110 vOES. % @
3 -78.0 Clagooma [} Jsiacivg [ W00SE  COANSE ASUNEGATE  LNIT WRIGHT. PCR @
112~ 27.8 . VOIDE, % 3
18- 20 . .
1 ~-25.0 ‘FINE AGRRECATR BULR SPECING BRAVITY &
34 - 1006 ‘Dastue13s [Janento Tos | BuLk SRECIFIC QRAVITY (S50}
w2 ~ 128 . - ASGREZATE ORIRD APPARENT EPECIFIC GRAVITY &
38 -0.0 creeirie 3 (yes [Owo ABSORPTION, % &
W4 « 8.3 lu‘vm
NQ, 8- 4.78 assonsTion | cosRsr ascREGATE ) BRK SPECIFIC QRAVITY B 2.626
i & =238 Eastmct12r [Jarsirs 765 | wuLk srecwic eRAviTY (cxp; 8] 2.641
{ 1 =200 AGGREGATE DHIED APFARENT SFECING ORAYITY B  2.664
18 -1.12 Hves [Ceo ] assoweTion, X 3| 0,54
20 - .500 :
‘:g - ;:g SAXD EQUIVALENT vawug (3 aeTm pzars [T aastre Tivs "o
108 = .180 : SMALL CCARSE AGCRESATE 190 REV., % (OS2
JFINER THAK N, 20 acsictance | Llasta ciat [JAASNTO T892 GRABNNG . 00 MEV., % \685 &
[ asmw g7 DR R aRG :
RASHTO i1 RABXTION| ( NGk COARSE AGGRESATE 200 KEV., % 1088 @
- - s cs3t . . srats 1080 REV., & LOSE &
FINEESS MTDULUS, ASTM 2133 & =
VANTWSIGNT mEces PINE ATERECATE, & &
LISUID & RLASTIC PRUPRATIES Dast e1zs [ aasyero 1113 COARSE ATGRECATE, & &
Clasmie pasts [larenro Tt & ToC .
werHoo CJa e wzsulr  {spscimcamon| 6LAY LUMPS & RRUABLE BARTICLES FINE RGGAEGATE, X 3
wauio L Dasmscraz Jaasurorinz CUARSE ARGREGATE, % &
PLASTICITY #NDEX FRACTURED PACEE  COARSE AGGREGATE BY WEIGKT  ONE GR MORE EACES. % @
savrLE AR oo [Jvss One Dazza Oeoitees Oran TWC OR MCAE FACES, % &
CLEANKESE VALUS ~ CA237 @ BURATILITY IeoEx [ asTy pered [J assnTe 210 o, +
rRoceourE AT comase B [Jreee e connse b Fine o 4
araancinpurtics Clasmw ea Daasuro 1oy
DRGANIC PLATE N0, R | UNCOMPMACTED VOID CONTENT [JAZ 247 [JasTm c1282  meTHOD %e
CAROOAATES IN AQGRRGATE PLET & ELOBOATED PARTiCIES [JasTM Dazs1 [ WY WEIGHT, % &
Dazay: Oasruacez %+ DIMENSIONAL RATIE wsse (12 Ous Ohs O Y NUMETR, & 4
Camments:
. ‘I‘Nl HWIcnﬂ meum m HEﬁBK WERE Pﬁﬂfgﬁu&:cl‘ﬂ me&naru
Copies To:  [8) CLIENT 'Elfﬁiuct%‘g’:im ﬁf nm nu o L'I'ﬁ"m:' Sty
§ Mun"r n-l n!rauwrma«. ke
NF-‘I AND MAS ROT CONPIRM TIGN INGLUZ:KaE BO!
- MATERALE SOBMITTES BY OT
- %
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Clismt € &L E CONCRETE
POST OFFICE BOX 2647
MILAY, NEW MEXICO §7021

Fré)eut ERGSION PROTECTION MATERIAL TESTWG

Centgcter € & E CONCRETE

Type / Use of Concrats LARGE COARSE AGGREGATE

Sample Source / Locaxion TIHAJA FY

T~567  P.005/005

8305 Washington Plaze, N.E.

F-414

Albucuerque, New Mexice 87113
{505) 8234435 » fox 821-2963

~ FIELD REPORT ON
FORTLAND CEMENT CONCRETE

Dete of Reper: 010402
JebNe. 3241JT0%4
Evanz/ woice No. . 32410566
Autherized By W.MEECH
TesrCale. By M.ROYBAL

locetion ALBUGUERQUE LABSRATORY
Arch./Engr. UNKNOWN '
SuppﬁarISoum C & L CONCRETE

" Source / Location Doslg, By WWMEECH

Reéterance: REGCUND NUMEER OF HARDENSD CONCRETE (% ASTM 305 I

LebNo. FLOYGE
Date 12/03/01
Date 12/04/01

Date 12/04/0%

smcuﬂ Instryetions:
) MATERIAL DATA
BESGN STASNCTH OF CORCAETE, #3] i HAMNER TYFE SERIAL Na.
dourowTION OF CONCRITE: |
SURNG / UNUSUAL CONDITIONS ARLATED 0 TERT AREA:
. OSSERVATIDONS & TEST RESULTS e
: } CRIPTION AVERAGE | INGICATED
TEET NG, LOCATION DF TEST ARZA IN STRUCTURE sumract n‘n IFTe REECUND | COMPAESSIVE
' TORM TYRS FINISH READING |STRENGTH. PSI
i 1 458
! .
) e £E.8
AVERAGE: 49.3
|
H
CAUTICN: THIE TEST METHOD I8 NGT INTENDED A'B AN ALYIHNETWE FOR THE TR DETEAMINATION CR!TE. NUEARE
T a8 A cu.el BLIN THE BEVELOPMNT OF CONCAESE COVERISTVE WTR z‘“g ?:ﬁl’: ucﬁ%‘ms{: Ne¥ oF ot #e :z ﬁs "uifu“&’”’:g;:u::f
; et oy AL L PREVIGUE Aes Lk s CORRELATI Ok AHICH MIGHT Bt B MR Ae e e DaovReD K& EXAMINED
Commenns:
: Coples Ta: t:mgzs BErENRLO TS WEREN WiKs POAZORMID 1 ACOONS
13) CLIERT SABNEID m cn‘zun n:cc ] rf: ™e mmn&m
‘I “!T!D AI "ﬂ\ ! ‘%E AN JECHNCLOCIFY
WARRAY ATION, EXPALSESEL

&BEWI'IV
]

N?u
uuu UM

—ae wnsrem Y

Hl‘ N.?T SONPIRM'&O "Il'ﬂal&'ﬂm WELIING 80
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C and E Concreote

Lol ID- 1L0Yé5

Tent

Specific Gravity
Ahsorption, %

Sodium Sulfate, %

U/A Atrasion(100 rev), %

Schimdi Hammer

Limeatons - Thnaja Pt

Weighilng Factor
12
13“
4
1

11

EROSION PROTECTION MATERIALS TESTING

' Rock Qualily Scoring Tabolation

Test Vatue Scom
2.604 8.3
0.54 .7
i1 83
7 6.8
48.3 | 6.3
Totat Score

WESTERN TECHNOLGIES INC.

Janmary 7, 2001
computud Jcore
99.6
100.1
386 o —
68
633
8.4
<3 CH fest
301, |
S Xk
7 /ﬂ/ﬁf




PREQUALIFYING TEST FOR TINAJA PIT ROCK
January 07, 2001 76.9% retest 77.8% "
November 26, 2001 76.8%

December 14, 2001 76.4%

Design based upon 4% oversize
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B AMERICAN
PETROGRAPHIC
SERVICES, INC.

December 26, 2001

Mr. Matthew Roybal

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

Re:  Western Technologles Job No. 324IJT014 .
APS Job No. 10-01883 , o

Mr. Roybal :
This report presents the results of our 'r‘eview'df 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 expenencc our observatlons 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, dolomitization 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 ana1y51s 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 practlcmg 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/Geologi ographer
MN License #30023



\l

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

APSJOBNO:  _10-01883 _ DATE:  December 26, 2001
SAMPLE NO: 1 - PETROGRAPHER: _Gerard Moulzolf

HAND SPECIMEN DESCRIPTION:

A massive, pink, fossiliferous, calcitic dolomite. Euhedral to subhedral dolomite grains, generally <25um 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: OPTICAL PROPERTIES:

MINERALS VOL COLOR BIREFRINGENCE RELIEF HABIT, OTHER
dolomite 55 colorless high 3“¥to 4" order varies relief changes w/rotation, euhedral to

, subhedral, generally less than 25u:m
calcite 40 colorless  high 3"? to 4™ order  varies relief changes w/ rotation, anhedral
quartz 3 colorless  low 1% brdét grays  low detrital grains, very fine sand-sized
iron oxide 1 rust - o mbdérate  corroded, isometric relics of pyrites
clay <1 colorless  low 1* order grays B ibw | white in reflected light, “books”, vug and

pore fillings



DECEMBER 26, 2001

DATE

10-01883

Western Technologies Job No. 3241JT014

DESCRIPTION

PROJECT

thin section under cross

in

.
1

ibited by “books™ of clay in vug

.
.

1

SAMPLE ID

Low 1st order grays €:

polarized Light.

200x

MAG

Insoluble residue (quartz grains, corroded pyrites, and clay) concentrates within

sutured stylolite, in thin section under cross polarized light.

" DESCRIPTION

1

SAMPLE ID
MAG:

40x



DECEMBER 26, 2001

.

DATE

10-01883

Western Technologies Job No. 3241JT014

PROJECT

i

2

o aeid

res
- A

thin section

t

tic dolomite in

i

calc

Calcite fossil fraems and matrixare stained red

light.

DESCRIPTION
under plane pol

1

SAMPLE ID

100x

MAG:

in ﬁlin section under plane polarized light.

grains,

Dark, rust oolore_d, 'corroded pyrite

DESCRIPTION

1

SAMPLE ID

100x

MAG
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Western 3305 Washington Place, N.E.

Technologies Albuguerque, New Mexico 87113
Inc. {505)823-4488 * fax 821-2963
The Quality People : LABORATORY REPORT
Since 1955 ' ON AGGREGATES
. ) Date of Report 06-12-03
Client C&E CONCRETE Job No. 3243JA112
PO BOX 2547 Event / Invoice No. 32430184 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 I.ocat:on ALBUQUERQUE LABORATORY
Contractor C&E CONCRETE Arch. /Engr. UNKNOWN
Type / Use of Aggrogate EROS!ON PROTECTION Supplier / Source TINAJA PIT
Sample Source / Location TINAJA PIT Source / Location Desig. By WALTER MEECH Date 05-23-03
Reference: SOUNDNESS: ASTM c88 [J AASHTO T104 [X] SODIUM SULFATE [ ]MAGNESIUM SULFATE '
ABRASION RESISTANCE' ASTM C131 DAASHTO T96¢ [JASTM CE3%
Speciat Instmctlons. .
. 'TEST RESULTS _
SEVESE | onGAL SARLE | FRACTONSSEEORE e | S ARTEN TEST”| PN [ omele percEGE 105
L L % GRA % LOSS 'SODIUM |  MAGNESIUM
SOUNDNESS TEST OF FINE AGGREGATE " SOLUTION CONDITION:  [J NEw [[] useD NO. OF CYCLES
MINUS NO. 100 : '
§O. 60 TO NO. 100 A
NO. 30 TO NO. 60 '
NO. 18 TO NO. 30
- NO.8 TO NO. 16
NO.4 TO NO. 8
3/8 IN. TO NO. 4
TOTAL - .
SOUNDNESS TEST OF COARSE AGGREGATE SOLUTION CONDITION: [X] New [ USED NO. OF CYCLES §
212IN. TO 1 1/2 1IN, 45 1817.6 0.1 0.1
.1 12IN. TO 3/4 IN. 25 1501.2 0.2 0.1
3/4IN. TO 3/8 IN. 16 1001.0 - 1.0 0.2
3/8 IN. TO NO. 4 18 300.1 . B.7 0.9
TOTAL ) ) 1.3
QUALITATIVE EXAMINATION OF COARSE SIZE PARTICLES EXHIBITING DISTRESS
SPLITTING CRUMBLING CRACKING FLAKING TOTAL NO.
SIEVE SIZE PARTICLES
NO. % NO.. % NO. % NO. % BEFORE TEST
21/2IN. TO 1 1/2 IN.
11/2IN. TO S/4 IN.
RESISTANCE TO DEGRADATION BY L.A. MACHINE % LOSS SPECIFICATION
SMALL COARSE AGGREGATE - GRADING A 100 REV. @ 7
500 REV. &
LARGE COARSE AGGREGATE - GRADING 200 REV. 9
1000 REV. 9
Comments:

) ‘ THE SERVICES REFERRED YO HEREIN WERE PERFORMED IN ACCORDANCE
coPies To: ‘3) CLIENT RE;E‘REE:;ED fATE'l”H%‘Dn(g) AOSD %AEEETE Oﬁ;ggDTHLEOCAL“ r S)TOIE!
- SAMPLE(S) TESTED AS STATED HEREIN. WEST EC, INC.
S IMPLIED, AND HAS NOT CONFIMED WNFO DO, SOURSE
83 OF MATERIALS SUBMIU’ED 8Y OT . .
2z
98 REVIEWED BY




Western 5305 Washington Place, N.E.
Technologies  Albuquerque, New Mexico 87113

Inc. - (505)823-4488 e fax821-2963 , : A
duality People : R v ' PHYSICAL PROPERTIES
) o : - OF AGGREGATES
_ , , Date of Report - 06-12-03
Client C&E CONCRETE . o o . JobNo. 3243JA112
PO BOX 2547 o © . Event/InvoiceNo. 32430194 . labNo. 31127
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 PROTECT ION Location ALBUQUERQUE LABORATORY
Contractor C&E CONCRETE . : Arch, fEngr. UNKNOWN
Typel Use of Aggregate EROSION PROTECTIOM - Supplier/ Source TINAJA PIT )
Sample Source /Location TINAJA PIT - Sourcel Location Des|g By WALTER MEECH Date 05-23-03
Special Instructions: : . ‘

TEST RESULTS .
s1EVE ANALYEIS [ JasTM c136 [lAASHTO T27| - PHYSICAL PROPERTIES , ' . ppEsT [ SPecinica-
~ SIEVESIZE  [ACCUMULATIVE] FICATION

DS MM | G PASSING |SPECIFICATION - C - I
4 IN. -100.0 UNIT WEIGHT & VOIDS - FINE AGGREGATE UNIT WEIGHT, PCF &
3 -75.0 [lasti c2s [JaasHTo T18 i voIDS, % +
2 -50.0 _ Oroooing  [J uiceiNg [JLOOSE COARSE AGGREGATE  UNIT WEIGHT, PCF 9
11/2-375 ST , B " voIDS, % 9
11/4-31.5 : : . - -
1 - 250 ’ | e AGGREGATE BULK SPECIFIC GRAVITY 3
3/4 - 19.0 : ' ' .| Oastmcize Claasuto Tes | BuLK SPECIFIC GRAVITY (55D
12 -12.5 ‘ _ AGGREGATE DRIED : APPARENT SPECIFIC GRAVITY 2
38 -9.5 : speciFic | CJves [Ono - | ABSORPTION, % &
t/4 - 6.3 - . GRAV!TY ) : . )
NO. 4 - 4.75 e ABSORPTION | COARSE AGGREGATE BULK SPECIFIC GRAVITY 9| 2,621
8 -2386 S , X astm c127 {JaasHTo 785 | BULK SPECIFIC GRAVITY (55D} 3]  2.641 .
10 -200 ‘ : o AGGREGATE DRIED - - APPARENT SPECIFIC GRAVITY 3| 2.654
16 -1.18 _ ' Hves [Owno " ABSORPTION, % | 0.48
30 -.600 | . v + : 7 :
;8 = ';‘gg . | sAND EQUIVALENT VALUE [ JASTM D2419 OaaswroTize - s
100 - .150 ' ‘| SMALL COARSE AGGREGATE 100 REV., % LOSS &
FINER THAN NO. 200 resisTance | [JasT™ cin Oaasuto 186  GRADING 500 REV., % LOSS &
O astmcn? corn - - - ;
[ aasuto TH1 _|PECGRADATION| | \nGE COARSE AGGREGATE - 200 REV., % LOSS 9
- . © | [Oastmcsas  Grabing " 1000 REV., % LOSS 9
FINENESS MODULUS, ASTM €125 ¥ - - .
i LIGHTWEIGHT PIECES - . :  FINE AGGREGATE, % 9
LIQUID & PLASTIC PROPERTIES D ASTM C123 D AASHTO T113 . - COARSE AGGREGATE, % &
O astmpa3rs [ JaasHTo 789 & T90 ————— - -
meTHOD A []8  RESULT. |SPECIFICATION| CLAY LUMPS & FRIABLE PARTICLES ~ FINE AGGREGATE, % ¥
LIQUID LIMIT [ Aastm c1a2 [JaasHto 1132 : .- COARSE AGGREGATE, % &
PLASTIC LIMIT — —— .
PLASTICITY INDEX FRACTURED FACES  COARSE AGGREGATE BY WEIGHT  -ONE OR MORE FACES, %
sampLe air pRIED [Jves Cno Oaz 212 O vsor Oraa TWO OR MORE FACES, %
CLEANNESS VALUE CA227 & " | ouraBILITY mepEx  [JAsTM Daves [JaasHro T210 - ‘ o, *
' : PROCEDURE: A[JcoARse B[ JriNE ¢[JCOARSE & FINE - D
orcAnC mPuRITIES [JasTM ce0 [JAAsHTO T21 - - A
ORGANIC PLATE NO. » UNCOMPACTED vOID CONTENT [JAZ 247 [JASTM C1252 METHOD %>
CARBONATES IN AGGREGATE FLAT & ELONGATED PARTICLES [JASTM D4791 [] _ BY WEIGHT, % &
Oaz23s [Jastmpacsz % | imensioNAL RATIO useD  [(J1:2 [is [Oaes 0 - BY NUMBER, % #| -

-

Comments: ASTM C 805 ~ SCHMIDT HAMMER AVERAGE = 69.3

THE SERVICES REFERRED TO HMEREIN WERE PERFORAMED IN
| ~ SRoAE i Bl & Chle S T o
Copies To:  {3) CLIENT . . . OR SAMPLE(S) TESTED AS STATED ME <
- INC. MAKES NO OTHEH
OR IMPLI AND HA
SOURCE OF MATER!ALS

426 - 1995 )
©10/18/02 WTI, Inc. . REVIEWED




C and vE Concrete

Tgsf

Specific Gra\)ity
Absorption, %

Sodium Sulfate, %

UA Abrasion(100 rev), %

Schimdt Hammer

Limestone - Tinaja Pit

. EROSION PROTECTION MATERIALS TESTING

Rock Quality Scoring Tabulation

 Weighting Factor TestValue - Score .
w2 aem 18
13 | ' 048 B 841
4 R - R | 99
(R 7 . 68
"o 03 79

WESTERN TECHNOLGIES INC.

o

June 12, 2003

Cbmputed Score .
TS
- 1053
396
6.8

869

332.2

¥




Western -~ 5305 washington Place, N.E. Pawﬁ G

Technologies  Albuguerque, NewMexico 87113 .

inc. (505)823-4488 '« fax821-2963 - —

The Quality People - PHYSICAL PROPERTIES
Since 1955 : ] - OF AGGREGATES

B Date of Report 07/29/03
Client C&E CONCRETE S " JobNo. 3243JA014

PO BOX 2547 : e Event/invoice No. 32430270 Lab No. 3L2767A
MILAN, NEW MEXICO 87021 ’ - o T . . -Authorized By WALTER MEECH Date 07/07/03
. Sampled By WALTER MEECH Date 07/07/03
) . - Submitted By WALTER MEECH Date 07/07/03
Project RIO ALGOM MINING COMPANY Location ALBUQUERQUE LABORATORY .
Contractor C&E CONCRETE - . Arch./ Engr. UNKNOWN
" Type ! Use of Aggregate EROSION PROTECTION : . Supplier / Source TlNAJA PIT )
Sample Source / Location TINAJA PIT ¢ J ‘ ' ‘Source / Location Des:g By WALTER MEECH Date 07/07/03
Special Instructions: ‘ ! P € k
"TEST RES ULTS :
"{SIEVE ANALYSIS | IASTM C136 DAASHTO T27 . . PHYSICAL PROPERTIES TESE_'r SPE_I_C|F|CA-
SIEVE SIZE  [ACCUMULATIVEIS o CIFICATION . RESULTS ION
U.S. - MM % PASSING - - ] )
4 IN. -100.0 UNIT WEIGHT & VOIDS FINE AGGREGATE UNIT WEIGHT, PCF 9
3 -75.0 [Oastmc2e [JaasHro 119 . R vOIDS, % 9
2 -50.0 A Oroooing, (O JIGGING [JLo0SE COARSE AGGREGATE  UNIT WEIGHT, PCF 9
11/2-37.5 o VOIDS, % 3
11/4-31.5 , —
1 -25.0 | FINE AGGREGATE |- - BULK SPECIFIC GRAVITY &
3/14 -19.0 [Oastmci2e [JaasnTo T84 | “BULK SPECIFIC GRAVITY (SSD) 3 ..
/2 -12.6 : AGGREGATE DRIED ) " APPARENT SPECIFIC GRAVITY &
3/8 -9.5 SPECIFIC | [Jves [Ino i ABSORPTION, % 9
1/4 - 6.3 R GRA‘VlTY O ) . .
_ NO.'4-4.75 ABSORPTION | COARSE AGGREGATE BULK SPECIFIC GRAVITY 3| 2.693
8 -236 XJastm c127 [JAASHTO Ta5 | BULK SPECIFIC GRAVITY (S5D) | 2.698
10 -2.00 AGGREGATE DRIED : APPARENT SPECIFIC GRAVITY | 2.706
16 -1.18 Kves Ono : * ABSORPTION, % 9| 0.17
30 -.600 : '
40 -.425 = | sano EquivaLenT vawve  [Jastm 02419 [JaasHTO T176 %3
§0 -.300 : : : :
100 -.150 : SMALL COARSE AGGREGATE 100 REV., % LOSS
FINER THAK NO. 200 RESISTANCE DASTM cian DAASHTO T96 GRADING = S00 REV.,, % LOSS &
O astmcenz (4
O aasuo 111 DEGRADATION| | \ RGE COARSE AGGREGATE o - 200 REV., % LOSS 9
- - i OJasTM cB35  GRADING 1000 REV., % LOSS 9
FINENESS MODULUS, ASTM C125 .
_ LIGHTWEIGHT PIECES n ) " FINE AGGREGATE, % 9
LIQUID & PLASTIC PROPERTIES 7 Oastmci23 JaasHro 1113 ) COARSE AGGREGATE, % %
[ astm pa31s [JaasHTO T89 & TS0 - — -
meTHOD [JA [J68  RESULT | SPECIFICATION| CLAY LUMPS & FRIABLE PARTICLES E " FINE AGGREGATE, % ¥
LIQUID LIMIT Oastmcraz [JaasHro r112 : . * COARSE AGGREGATE, % 9
PLASTIC LIMIT : : - -
PLASTICITY INDEX FRACTURED FACES  COARSE AGGREGATE BY WEIGHT  ONE OR MORE FACES, % 9
SAMPLE AR DRIED [Jves [Ino OJaz 212 Oeavsor Jraa - TWO OR MORE FACES, % &
CLEANNESS VALUE cA227 & ' DURABILITY INDEX [ JASTM D374s [JaasuTO T210 D3
. procepure: A[Jcoarse e[ rne ¢ coanse & FINE B; 3
ORGANIC IMPURITIES [ JASTM C40 [JAASHTO T21
ORGANIC PLATE NO, 2 UNCOMPACTED VOID CONTENT []Az 247 [JasTm c1252 METHOD %9
CARBONATES IN AGGREGATE FLAT & ELONGATED PARTICLES [ JASTM D471 [ BY WEIGHT, % 2
Oaz 238 OJastmp3os2 % 2 DIMENSIONAL RATIO USED I:h 2 [ 3 O« O BY NUMBER, % &

Comments: ASTM C 805 - SCHMIDT HAMMER AVERAGE - 61.4

, ' THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN
TN REPERENCED METHOB(S) AND RELATE QHEETD THE SENDIONIS)
Copies To: (3] CLIENT . OR SAMPLE(S) TESTED AS STATED H %
INC. MAKES NO OTHER WAR R
OR IMPLIED, AND HAS NO 10N mcwume
SOURCE OF MATERIALS D, ,

426 - 1995 .
©10/18/02 WTH, inc. - - REVIEWED BY
Ve




Western
Technologles
inc. .

The Quality People

Since 1955

Client C&E CONCRETE
PO BOX 2547

MILAN, NEW MEXICO 87021

Project

Contractor C&E CONCRETE
Type / Use of Aggregate EROSION PROTECTION
Sample Source / Location TINAJA PIT

Reference:

Special Instructions:

SOUNDNESS:
ABRASION RESISTANCE:

8305 Washmgton Place, N.E.
Albuquerque, New Mexico ‘87113
(505) 823-4488 » fax821-2963

RIO ALGOM MINING commmv-shosnou PROTECTION

[X) AsTM c88 [] AASHTO T104

" LABORATORY REPORT
" ON AGGREGATES

07/29/03

Date of Report
~ JobNo. 3243JA014
. Event/invoice No. 32430270 Lab No. 3L276-A
Authorized By WALTER MEECH Date 07/07/03 .
Sampled By -WALTER MEECH "Date 07/07/03
Submitted By WALTER MEECH Date 07/07/03

Location ALBUQUERQUE LABORATORY .
Arch. /Engr.

UNKNOWN

Supplier / Source TINAJA PIT -

Source / Location Desig. By WALTER MEECH
X] SODIUM SULFATE DMAGNESIUM SULFATE
XlAsT™M €131 . [JAASHTO T96 [] ASTM C535

TEST RESULTS

Date 07/07/03

SIEVE SIZE

GRADING OF
ORIGINA& SAMPLE

WEIGHT OF TEST
FRACTIONS BEFORE TEST
. GRAMS -

PASSING DESIGNATED
SIEVE A;TER TEST

WEIGHTED ALLOWABLE PERCENTAGE LOSS

PERCENTAGE
Loss - ' SODIUM r MAGNESIUM | -

SOUNDNESS TEST OF FINE AGGREGATE

NO. OF CYCLES

MINUS NO. 100

- NO.'30 TO NO. §0
NO. 18 TO NO. 30
" NO.8 TO NO. 18
NO. 4 TO NO.8
3/8 IN. TO NO. 4

NO. 50 TG NO. 100

SOLUTION CONDITION: [JNew [J usep

TOTAL

SOUNDNESS TEST OF COARSE AGGREGATE

NO. OF CYCLES &

21/2IN. TO 1 1/2IN.

SOLUTION CONDITION: '[X} New ] usep

7.0 -

11/2 N, TO 3/4 IN. 25 501.8 1.8
3/4 IN. TO 3/8 IN. . . B0 1001.4 - . 3.1 ‘1.6
3/8IN. TO NO. 4 25 300.3 24 © .6
TOTAL 100 ‘ 4.0
QUALITATIVE EXAMINATION OF COARSE . SIZE PARTICLES EXHIBITING DISTRESS - )
- SPLITTING CRUMBLING CRACKING FLAKING TOTAL NO. |
SIEVE SIZE PARTICLES -
. - NO., % NO. 9% KO, % NO. % BEFORE TEST
212 IN. TO 1 1/2IN.
1 1/2 N, TO 3/4 IN.
RESISTANCE TO DEGRADATION BY L.A. MACHINE ) % LOSS | SPECIFICATION
SMALL COARSE AGGREGATE - GRADING A 100 REV. & 6.2 '
: ' 500 REV, 9 '
LARGE COARSE AGGREGATE - GRADING 200 REV. &
1000 REV. <

Copies To:

427095WTI
092899

Comments:

{3) CLIENT

THE SERVICES REFERRED T0 HEHEIN WERE PERFORMED IN ACCORDANCE
HE ARD QF CARE_PRACTICE FOR THE
REFERENCEO METHOD(S) AND RELATE ONLY TO THE CONDITION(S) OR -
SAMPLE(S) TESTED AS STATED HEREIN. WESTERN TECH
MAKES NO OTHER WARRANTY OR RE TAT
IMPLIED, AND HAS NOT CONFIRME
OF MATERIALS SUBMITTED BY

REVIEWED BY




C and E Concrete

Test

Specific Gravity
Absorption, %

Sodium Sulfate, %

L/A Abrasion(100 rev), % .

Schimdt Hammer

Limestone - Tinaja Pit

Sample 3L276-A
Sample on July 7, 2003

EROSION PROTECTION MATERIALS TESTING -

Rock Quality Scoring Tabulation

Weighting Factor Test Value C chre
12 2693 . : 8.8

13 0.17 9.5

4 : 4 85
L | 6.2 | 7.3

Y N 614 | Y

WESTERN TECHNOLGIES INC.

<«
July 29, 2003

. Computed Score

105.6

1235
34
7;3‘ .

89.1

3595

7 7

.

¥




[ &

o0 um
West , R o ce ' P6
esiern 8305 Washington Place, N.E.
Technologles Albuquerque, New Mexico 87113
Inc. (505) 823-4488 « fax821-2963 —
“*g:%gsls’wple ' . " PHYSICAL PROPERTIES
. _ ; OF AGGREGATES
. Date of Report 07/28/03
Client C&E CONCRETE " : : Lo ’ JobNo. 3243JA014
' ‘PO BOX 2547 ' B Event/Invoice No. 32430270 LabNo. 3L276-B
MILAN NEW MEXICO 87021 o Authorized By WALTER MEECH Date 07/07/03
: Sampled By WALTER MEECH Date 07/07/03
, : ) : - R Submitted By WALTER MEECH Date 07/07/03
Project RIO ALGOM MINING COMPANY 7 7" Location ALBUQUERQUE LABORATORY -
) Contractor C&E CONCRETE - : ~ Arch./Engr. UNKNOWN
Type / Use of Aggregate EROSION PROTECTION - .- Supplier/Source TINAJA PIT - »
Sample Source [ Location TINAJA PIT , o o Source / Location Desig. By WALTER MEECH Date 07/07/03 . -
Special Instructions: ¥ S .l o .{ L - : :
TEST RESULTS o
" | SIEVE ANALYSIS DASTM €136 AASHTO T27 o . PHYSICAL PROPERTIES Do RérsESl}s SPET‘E'OF#:A‘
SIEVE SIZE  |[ACCUMULATIVE
U.5. - MM % PASSING | T ECIFICATION : - . , ,
4 IN. -100.0 . UNIT WEIGHT & VOIDS -~ FINE AGGREGATE UNIT WEIGHT, PCF &
3 -75.0 Oastmcze [Daaskto vis . ) s VOIDS, % %
2 -50.0 T Oroooing . [JnicGING [JLODSE  COARSE AGGREGATE - UNIT WEIGHT, PCF 9
11/2-32.6 ) ) s ‘ : s VOIDS, % 9
11/4-315 ) : . . —t
1 -25.0 _ FINE AGGREGATE A BULK SPECIFIC GRAVITY
314 -18.0 | » Dlastmci2s [JAASHTO T84 | BULK SPECIFIC GRAVITY (SSD) 9
12°'~12.5 AGGREGATE DRIED : APPARENT SPECIFIC GRAVITY &
3/8 -9.5 . SPECIFIC | Cves [wno o : . - ABSORPTION, % &
1/4 -6.3 . GRAVITY : — —
_NO.4-4.75 A | ABSORPTION'| COARSE AGGREGATE BULK SPECIFIC GRAVITY 3| 2.625
8 -236 : KIastm c127 [JAASHTO T85 | BULK SPECIFIC GRAVITY (SSD} 9| ~ 2.641
10 -2.00 | ' i AGGREGATE DRIED APPARENT SPECIFIC GRAVITY | 2,668
16 --1.18 Rives . Ono °  ABSORPTION, % %] 0.62
30 -.600 ' - - - — -
. ;g - -;28 | sAND EQUIVALENT vALUE [ JAsTmM D2418 [JaAasHTO T176 %3]
) - .30 -
100 -.150 SMALL COARSE AGGREGATE 100 REV., % LOSS &
FINER THAN NO. 200] ' resistance | [Jastmc1a1 [JaasnTo 796 GRADING 500 REV., % LOSS ¥
[ astmcnz — -
3 aasuto T11 DEGRADATION| | ARGE COARSE AGGREGATE , - 200 REV.. % LOSS 9,
- ’ " | CJas™m cE3s  GRADING _ 1000 REV., % LOSS 9
FINENESS MODULUS, ASTM C125 3 — - — T
: : ' LIGHTWEIGHT PIECES -~ - FINE AGGREGATE, % ¥
LIQUID & PLASTIC PROPERTIES 10asmcr 23 O aasuTo T3 ' ’ COARSE AGGREGATE. % ¥
O astm 04318 [JaasHTO T89 8 T30 - - -
metHoo [JA (TJ8  RESULT | SPECIFICATION] CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE, % 9
LIQUID LIMIT : Oastm c142 [JaasHTO T112 - _ COARSE AGGREGATE, % 9
PLASTIC LIMIT . ] . "
PLASTICITY INDEX. . FRACTURED FACES  COARSE AGGREGATE BY WEIGHT  ONE OR MORE FACES, %
saMPLE AR DRIED [ JYES DNQ Oaz2z OOrntsor Oran : A TWO OR MORE FACES, % 2
CLEANNESS VALUE = CA227 9 A DURABILITY INDEX Dpsm p3zes [JaAsHTO T210 D, »
. proceoure: A Jcoarse s[Jrne c[Jcoanrsea Fine ) Dy 9.
ORGANIC PURITIES [ JaSTM C40 [JAASHTO T21 e -
ORGANIC PLATE NO. * . UNCOMPACTED vOID CONTENT [JAz 247 [JASTM C1252 METHOD %
CARBONATES IN AGGREGATE FLAT & ELONGATED PARTICLES [_JasTMm Dave1 [ BY WEIGHT, % &
[Jaz 238 Dlastmpsosz % » DIMENSIONAL RATIO USED [J1:2 [Jv:a [Oas [ BY NUMBER, % 2

Comments: ASTM C 805 - SCHMIDT HAMMER AVERAGE - 65.2

THE SERVICES REFERRED YO HEREIN WERE  PERFORMED IN

ies o G | AR L T SRR 0 L IACTCD LA o
Copies To:  {3) CLIENT ’ OR SAMPLE(S) TESTED AS STATED HEREIN, ER NOLOGIES
INC. MAKES NO OTHER WARRANTY OR N, EXPRESSED

OR IMPLIED, AND HAS NOT COl
. SOQURCE OF MATERIALS SUBM,
426 - 1995 i )
©10/18/02 WTI, Inc. . REVIEWED BY
P




Western
Technologies
inc.
'l'heQ@h_lyPeople

Since 1955

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 / Location TINAJA PIT

Reference: SOUNDNESS: [X] ASTM cgs [] AASHTO T104

8305 Washmgton Place, N.E.

Albuquerque, New Mexico 871 13
(505) 823-4488 s fax 821 -2963

' LABORATORY REPORT
ON AGGREGATES

Date of Report

~ Job No.

~ Event/ Invoice No.
Authorized By
Sampled By
Submitted By

Arch. {Engr. UNXNOWN

07/29103

3243JA014

32430270 Lab No. 3L276-B
WALTER MEECH Date 07/07/03 -
WALTER MEECH ‘Date 07/07/03
‘WALTER MEECH Date 07/07/03 -

Location ALBUQUERQUE LABORATORY .

E -Supplier / Source TINAJA PIT

Source / Location Desug By WALTER MEECH
ESODIUM SULFATE - DMAGNESIUM SULFATE

ABRASION RESISTANCE: XlasTMm €131 DAASHTO T96 DASTM C635%

Special lnstrucnon s:

TEST RESULTS

Date 07/07/03

SIEVE SIZE

GRADING OF
ORIGINA; SAMPLE

WEIGHT . OF TEST PASSING DESIGNATED
FRACT IOgS BwaORE TEST SIEVE A;TER TEST PERCENTAGE

WEIGHTED
LOSS

ALLOWABLE PERCENTAGE LOSS

. SODIUM l MAGNESIUM

SOUNDNESS TEST OF FINE AGGREGATE

" SOLUTION conorrion’: OInew [Jusep

MINUS NO. 100
NO. 50 TO NO. 100
* NO. 30 TO NO. 50
NO. 16 TO NO. 30
NO.'8 TO NO. 18
NO. 4 TO NO. 8
3/8 IN. YO NO. 4

TOTAL

NO. OF CYCLES

SOUNDNESS TEST OF COARSE AGGREGATE

SOLUTION conpiTioN: . [X] New [] usep

2H2IN. TO 1 12 IN.

6017 - | 6.8

NO. OF CYCLES - &

1 1/2IN. TO 3/4 IN. 25 0.2
34 IN. TO 3/8 IN. . . 50 1000.2 1.3 0.7
3/8IN. TO NO. 4 25 300.0 1 b4 ‘1.4
TOTAL . 100 ) - S , 2.3
QUALITATIVE EXAMINATION OF COARSE SIZE PARTICLES EXHIBITING DISTRESS . :
: ‘ SPLITTING CRUMBLING CRACKING FLAKING TOTAL NO. .
SIEVE SIZE - PARTICLES
NO. % NO. % KNO. % NO. % | BEFORE TEST
212 IN. TO 1 1/21IN. 3 i
11/21IN. TO 3/4 1N, |
RESISTANCE TO DEGRADATION BY L.A. MACHINE ' % 10SS | SPECIFICATION
SMALL COARSE AGGREGATE - GRADING A’ 100 REV. = 7
: o : 500 REV. 3 '
LARGE COARSE AGGREGATE - GRADING 200 REV. 9
' 1000 REV. @

Comments:

Copies To: (3} CLIENT

4270©95WTI
092899

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE

WITH THE STANDARD

OF CARE PRACTICED LOCALLY FOR THE

REFERENCED METHOD{S) AND RELATE ONLY TO THE CONDITION(S} OR -
SAMPLE(B) 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 S8UBMITTED BY OTHERS. .

REVIEWED BY




C and E Concrete

Test

‘Specific Gravity
Absorption,' %

Sodium Sulfate, %

L/A Abrasfcm(100 rev), %

Schimdt Hammer :

Limestone - Tlhaja Pit

‘Sample 3L276-B
Sample on July 7, 2003

EROSION PROTECTION MATERIALS TESTING

Rock Quality Scoring Tabulation

Weighting Factor Test Value ' Score
12 2,625 _ 7.5
13 0.62 o 7.3
4 : ) 23 .95
1 | . 6.2 73
11 o es2 91

- WESTERN TECHNOLGIES INC.

L]

July 29,2008

Computed Score
| 90
94.9
38
7.3
100.1

3303

30.




~ APPENDIX 4

Tinaja Pit Rock Lab Resulis
- - 2003



it

AMERICAN o O e
PETROGRAFHIC : ]

P

PETROGRAPHIC ANALYSIS OF AGGREGATE

PROJECT: ~ REPORTEDTO:
C & E CONCRETE o WESTERN TECHNOLOGIES, INC.
RIO ALGOM MINING COMPANY 8305 WASHINGTON PLACE, N.E,

EROSION PROTECTION ROCK ALBUQUERQUE,NM 87113-1670
- ATTIN: ANDREW CUADERES

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

Vm' QDT UCTION

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 Western 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 used for erosion control.

CA N
Sample Identification: . TinejaPit, #3L127
Sample Type: ' v i Crushed Carbonate
Original Sample size, 1bs: . - 14.8

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

1. Theangular, crushed particles ranged from equidimensiohal to flat and clongatc.' The material
was relatively clean of rock fiour. -

2. Thematerial ranged froma pizlkish-Bmwn limestone to 4 pinkish-tan dolomitic limestone. The
material contained equal amounts of both lithologies. Fossil fragments observed in both
fossiliferous carbonates include echinoderms, brachiopods, and bivalycs. '

This document shall nct Es reproouced, excapt in fuli, without wrizen approva! of American Pstrographic Services, in.
850 Cloveland Ave. No. « St Paul, MIN 55114 + 651-659-9001 «» Fax €51-647-2744 « www.ampetrographic.com
) AN EQUAL OPPORTJNITY EMPLOYER

L

SERVICES, INC, | do =

Aug-18-2003 D1:50pm  Frow- ' ' S T-128 P.0OM F-354

hd .
. -

N e e oo



4 a .

LY

Aug-18-2003 01:51pm From-

T-128 P.002/007 F-354

| o __APS #10-02627 - Page 2 0f 2
f ————— : =

4 In gén::ral, the rock was judged to be hard, sound, and éppcarod durzble. However, the
dolomitic limestone contains significantly more fine pore space, produced by the dolomitization
process, than the limestone. -

5. We believe the carbonate mauenal tobea good candidate for erosion control under moderate
exposure conditions.

TEST PROCEDURES
Laboratorytesung wasperformedon hmr, 10, 2003 and subsequent dates. The pctrographlc analysis

was performed on representative hand samples and in thin section. A total of six thin sections were
produced from selected lithologies. Observations were made using an Olympus polarizing-light

‘microscope with magnification up to 1000x and an Olympus stercozoom 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 arc included to illustrate our work and conclusions.
The test sample will be retained for & period of at least thirty days from the date of this report.

Unless further instructions are received by tt'at time, the sample meay be discarded. Potential
reactivity testing can be performed in our laberatories. The geologic services for this project have

‘been conducted in & manner consistent with fiat level of care and skill exercised by members of the

profession currently pracncmg in this area under smnlar budget and time constraints. No warranty, -
eXpress or nnphed is made, .

If we can be of further assistance to v ou, plcase contact Gerard Moulzolf at (651) 659-1346 or Scott
Wollter at (651) 659-1345,

;

Report Prepared by: o Report Reviewed by:

_ AU
Gerard ManladlfNeG | Scott F. Wolter, PG
Vice President/GeoldgisyPetrographer President

MN License 30023 : L MN License #30024
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00 LAB 064 :
(&) HIC EXAMINATION G. S FOR CONCRETE. A
APSJOBNO:  10-02627 | DATE: June 25, 2003
SAMPLENO: Thin Sections 1,2,and3 PETROGRAPHER:  C. Tillema/G.Moulzolf
DESCRIPTION:  Pinkish-tan biosparite; a fossiliferous, dolomitic limestone. The carbonate cansists of partially
obscured echinoderm, brachiopods, and bivalve fossils with medium to coarse calcite spar in
amatrix of dolomite microspar (4um-10um, #3), pseudospar (104m-504m, #2) and a mixture
ofboth (#1). Very fine grained, well disseminated iton oxide grains were observed throughout
the dolomitized matyix. Dolomitization has produced fine porespace throughout the dolomite
-rich matrix. A trace of silicification was observed in a few microfossil cores.
A small amount of very fine sand to coarse silt-sized,k detrital quartz and feldspar grains were
observed in all thin sections, Thin, crosscutting, clear to orange-red stained calcite veinlets
were observed in the hand samples 1 and 2. A vein of coarse, white calcite was observed on
the outer surface of hand sample 1. QOrange-red iron oxide staining was observed within the
calcite vein end many veiniets.
MINERALOGY: OPTICAL PROPERTIES:
MINERALS VOL* COLOR EIRE_FBE_M RELIEF HABII QTHER
calcite 4% colorless  high 3104% order Cvaries  relief changes with rotation
dolomite 48%  colorless - high 3" té 4&&&! varies  relief changes with rotation
quartz 2% colorless  I¥ordergrays  low detrital sand grains, cican, unit
o extinction
feldspar 1%  colorless 1% order grays low detrital sand grains, alteration to
sericite
chalcedony  trace .colorless 1% order grays low spherulitic growth of fibrous quertz
iron oxide trace  opaqueto - o | - © red to orange-red in reflected light
red , ,

*visual estimation of thin section 3 (stained with alizarin red)
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- 00 LAB 004

oG} \TION OF AGGRE R CONCRETE, ASTM;
APSJOBNO:  10-02627  pATE: June 25, 2003
SAMPLENO:  ThinSections 4,5,asd6 a PETROGRAPHER: C. Tillema/G Moulzol

DESCRIPTION: Pmklsh-browncalcuebmspmte,afossmferouslnnestone The carbonate consists ofpamalb

obscured echinoderm, brachiopods, end bivalve microfossils with few ooids in 2 porphyrotopic
matrix of calcite. Fine gramed, well disseminated iron oxide grains were observed throughout
the matrix. ‘

A small amount of coarse sxlt-mzed, detrital quartz and feldspar grains 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, wes observed in hand sample 6. The pink colorauon ofthe
stylolite is most hkely due to the concentration of iron oxide.

Chalcedony (chert) nodules’, up to a few mm in size, occur in the' cares of several microfossil

MINERALOGY: OPTICAL PROPERTIES:

MINERALS VOL* COLOR  BIRMKKINGENCE RELIEF [IABIT, OTHER

calcite 97% colorless  high 3to 4% order varies relief changes with rotation

chalcedony 3% colorless 1%ordergrays low spherulitic growth of fibrous quartz,
‘ ' occurring in microfossil cores

quartz 1% cololess 1 order grays Tow detrital sand grains, unit extinction,

feldspar <1% colorless 1% order grays . low detrital sand grains, alteration to

. sericite _
iron oxide. trace  opequeto - ‘ - -red to orangeQred in reflected light

*visual estimation of thin section 6 (stained with alizerin 1ed)
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APS# 10-02627 RO " DATE: JUNE 25,2003
PROJECT.  C & E CONCRETE ' |
RIO ALGOM MINING C0. - EROSION PROTECTION ROCK

guartz graias in thin section

SAMPLEID: ThinSection] DESCRIPTION: Gray, very fine sand to coarse silt-sized, detrital
of fossiliferous, dolomitic limestone under cross polarized light.

MAG: 200%

v ...4-?: , b 040 o N : -
ion2 DES ON: Pocosity (black) in fine, dolomite-rich matrix; thin section of dolomitic
limestone ander cross polarized light.

MAG: 200x
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DATE: JUNE 25 2003

" APS# 10-02627 ,
PROJECT: C & E CONCRETE g
RIO ALGOM MINING CO. - EROSION PROTECTION ROCK

L “‘?.l

Tbm Secnon 2 DESCRIPTION thte to black chaleedony nodulc in core of microfossil grain; in thin section

SAMPLE ID:
of fossiliferons, dolomitie limestone under cross polarized light.

MAG: 100x

SAMPLETD: Thin Sccuon 3 DESCRIP’I'ION Pink sunned calcite and unsuuncd dolomite in min section of dolomit *
ljmestone under plane polarized light. ,

MAG: 100x
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APS# 10-02627 - 3 DALR: JUNE 20, 2uus
PROJECT: C & E CONCRETE

RIO ALGOM MINING CO. - EXOSION PROTECTION ROCK
- 3 - Q;_:" \a Jt;. V of g A Y = P i
SAMPLEID:  Thin Section4 DESCRIPTION: - White to black chalcedony nodule mostly replaces core of echinoderm micro-
fossil grain; in thin section of fossiliferous limestone under cross polarized light.
MAG: 40x : : - ,
%)
Tk oA X k % R e ) i

SAMPLEID:  Thin Section 5 DESCRIPTION: Microfossil fragmenis in calcite spar; ia thin section of limestone under cross

7 polarized light. - L
MAG: 40x



