F@etty Garrett - Fwd: NRC request - cover material test results Page 1||

From: ~ Myron Fliegel

To: Betty Garrett

Date: 01/12/2007 1:30:12 PM

Subject: Fwd: NRC request - cover material test results

Betty - please put this in ADAMS. Docket WM-110.

Thanks
Mike

>>> "Donald Metzler" <Donald. Metzler@qjo.doe.gov> 12/18/2006 9:43 AM >>>

Attached are the laboratory results for the geotechnical tests on the aggregate and riprap sources. These
tests reports are dated July 13, September 22, and October 24, 2006. Please forward the reports to Ted
Johnson as this was an action item from our site visit on December 5th and 6th.

Thanks,
Don
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Geotechnical
. Engineering
Group, Inc.

July 13
Esbruary-23, 2006

S.M Stoller Corporation
2597 B % Road
Grand Junction, CO 81503

Attention: Mr. Craig Goodknight
Senior Geologist

Subject: Geotechnical Testing Services
Green River Gravel Pit
GEG Job No. 2,417

Dear Mr. Sellers,

As requested, Geotechnical Engineering Group, Inc. (GEG) has performed
laboratory testing for the subject project. The laboratory tests were performed on
samples obtained by others. Laboratory tests performed include bulk specific gravity
tests presented on Table [, and Schmitt hammer tests presented on Table Il

Bulk Specific Gravity

Bulk Specific Gravity and Absorption tests were determined for each sample
received. Bulk Specn" ¢ Gravity and Absorption samples were determined by others.
Tests were performed in accordance with ASTM Test Method C127. The results of the
Bulk Specific Gravity and Absorption determinations are presented on Table 1.

Schmidt Rebound Hammer

Schmidt Rebound hammer results were determined for each sample received.
Schmidt Hammer samples were determined by others. Tests were performed in
accordance with ASTM Test Method C805. The results of the Schmidt Hammer tests
are presented on Table 2.

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte
(970) 245-4078 * fax(970) 245-7115 * geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction, Colorado 815058

R I Y



Cresent Junction
GEG Job No. 2,165
Page 2 of 2

We believe the laboratory study was performed and this letter was prepared in a
manner consistent with that level of care and skill ordinarily used by geotechnical
engineers practicing in this area at this time. No other warranty, either express or
implied, is made. When we may be of further service or answer any questions from a
geotechnical or construction materials point of view, please call.

Sincerely,
GEOTECHNICAL ENGINEERING GROUP, INC.

i
- Corey Cooper
Laboratory Supervisor

CC:rwa
(3 copies sent)



Geovtechnical
' Engineering

Group, Inc.

Sampie Description
2"- 4" Quartzite
2"- 4" Quartz/Chert
2°- 4" Tan Sand Stone
2°- 4" Red Sand Stone
4°+ Sand Stone
4™+ Quarizite
4"+ Mottled Sand Stone
4"+ Orthoquartzite

4"+ Orthogquartzite Conglam.

TABLE |

SUMMARY OF LABORATORY TEST.

RESULTS
Bulk Specific Gravity

2.56
265
2.39
2.61
262
2.62
2.49
2.51
2.51

Absorbtion

.302
057
445
.698
617
362
1.274
1.201
1.685

Page 1 of 1

JOB NO. 2417



Schmidt Rebound Value Worksheet

Table Il /
Schmidt Rebound Value Worksheet
Sampise | Sample | Sample | i
4"+ Quartzite 4"+ Sand Stone 4"+ Mottted Sand Stone
Rebound # Rebound # Rebound #
1 . 98 1 44 1 33.
2 59 2 31 Discard 2 32
3 58 3 44 3 46 Discard
4 60 4 40 4 41
5 51 5 34 5 36
6 59 8 48 6 38
7 60 7 45 7 32
8 56 8 48 8 31 >
9 58 9 32 Discard 9 27 Discard
10 52 10 48 10 32
avg 57.9 avg 412 avg 34.4
Sample | Sample | | Sample
Orthoquartzite Orthoquartzite Conglamerate
Rebound # Rebound # Rebound #
1 61 Discard 1 58 1
2 49 2 40 Discard 2
3 56 3 55 3
4 48 4 51 4
5 52 5 - 54 5
6 58 s] 52 6
7 49 7 54 7
8 41 Discard 8 54 8
9 58 9 46 9
10 58 10 53 10
avg 533 avy 53.9 avg
Sample Sample Sample
Rebound # Rebound # Rebound #
1 1 1 .
Pl 2 2 '
3 3 3
4 4 4
5 N 5 5
6 6 6
7 7 7
8 8 8
9 -9 9
10 10 10
avy avg avg

Readings differing from the average of 10 readings by more than 6 units are discarded and not used in
determination of the average,

1

If more than 2 readings differ from the average by 6 units, the entire set of readings is discarded and

a new set of readings is determined at 10 new locations on sample.

D et o A L L T
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Geotechnical
. Engineering
kGroup, Inc.

October 24, 2006

S.M. Stoller Corporation
2597 B % Road
Grand Junction, CO 81503

Attention: Mr, Craig Goodknight

Subject: Geotechnical Testing Services
"~ Aggregate Sources
Green River and Valley City Gravel Pits
GEG Job No. 2,417

Dear Mr. Goodknight

As requested, Geotechnical Engineering Group, Inc. (GEG) has performed
laboratory testing services for the subject project. The laboratory tests were performed
on samples obtained by others. Laboratory tests performed include Sodium Sulfate
Soundness test and LA Abrasion test. The samples and tests performed were
determined by SM Stoller Comporation. The Sodium Sulfate Soundness test was
performed in generai conformance with ASTM C88-05 and is presented on Figs. 1 and
2, LA Abrasion tests were preformed by Trautner Geotech and are included in
Appendix A, .

We believe the laboratory study was performed and this letter was prepared in a
manner consistent with that level of care and skill ordinarily used by geotechnical
engineers practicing in this area at this time, No other warranty, either express or
implied, is made. When we may be of further service or answer any questions from a
geotechnical or construction materials point of view, please call.

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte
(970) 245-4078 * fax(970)245-7115 * geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction, Colorade 81505
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Green River Gravel Plt
GEG Job No. 2,417
Page 2 of 7

Sincerely,
GEOTECHNICAL ENGINEERING GROUP, INC.

A A

Corey Cooper
Engineering Assistant

CC:cb
(3 copies sent)
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| Betty Garrett - 7C_GEOTECHNICAL102406.PDF

‘Geotechnical

I. Engineering
Group, Inc.

Soundness of Aggregates by Uae of Sodium Sulfate ASTM: 88

Green River Gravel Pit

Soundness Test For Cours Aggregate
% Paszing
Grading of | Weight of Test Welghtsc
Sleve Size original | Fractions | OM9%d | percentage
Sample % Bafore Test Test Loas
4" 50 8176.6 0 0
2" . 50 6126.3 484 14.97
Totals 100 14.97

Fig. 1
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'“Geotechnical

.Engineering
Group, Inc,

Soundness of Aggregates by Use of Sodium Sulfate ASTM: 88

Valley City

Soundness Test For Cours Aggregate
Grading of |weightof Test] 7 P288100 1 00iciieg
Sleve Size orginal | Fractions g:“‘““::: Parcentage
Sampie % Before Test Test Loss
4" 100 7128.4 0 0
“Totals 100

Fig. 2

o e
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TRAUTNERJI 0] {d¥,]

A DIVISION OF TRIGONGNIW

L.A. ABRASION
ASTM C535

Grading _1
~ After 100 revolutions percent (R100) loss - 9.04%
After 200 total revolutions percent (R200) Joss = 12.35%
After 1000 total revolutions percent (1000) = 24.14%
Ratio R200/R1000 - 0.51

Sample Identification: Green River Gravel Pit

PRAOJECT: GEG MISCELLANLIOUR TEBTING
ENGINEERING TECHMIEIAN: J. REICLE
PROJECT NUMBER: SD&44MT

DATE: OcTromsgr 13, 3006
LABORATORY NUMEBER: 1350A

GEQTECHNICAL ENGINEERING) MATERIAL TESTING AND EMSINEERING REDLAOY
214 Boca DRIVE DURANGO, CO B1303 970-Z59-309%, 382-2515 rax
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TRAUTNERSXE 01190

A DIVISION OF TRIGON @I

L.A. ABRASION
ASTM C535

Grading _1

After 100 revolutions percent (R100) loss = 5.03%

After 200 total revolutions percent (R200) loss - 8.98%

After 1000 total revolutions percent (1000) -~ 25.06%
Ratio R200/R1000 =

0.36

Sample Identification: Valley City

PrOUECT; GEG MIADELLANEOUS TEATING
EMaINEERIMNG TEDHNICIAN: J. REICLE
PrRouzcT NuMmeran: 50644MT

\DarTe: Ocvoszm 13, 2006
LABORATORY NMUMBER: 1ason

BREOTECHNICAL ENGINEERINIS, MATERIAL TESTING AND ENGINEERING GEULOGY
214 Bopa Deirve Durancno, CO 81303 970-289-80%9%, 382-2515 rax



Geotechnical

. Engineering
kGrnup, Ine.

September 22, 2006

S.M. Stoller Corporation
2597 B % Road
Grand Junction, CO 81503

Attention: Mr. Craig Goodknight

Subject: Geotechnical Testing Services
Aggregate Sources
Green River Gravel Pit
GEG Job No. 2,417

Dear Mr. Goodknight

As requested, Geotechnical Engineering Group, Inc. {(GEG) has performed
laboratory testing services for the subject project. The laboratory tests were performed
on samples obtained by others. Laboratory tests performed include Sodium Sulfate
Soundness test, Schmidt Rebound tests, Specific Gravity and Absorption tests, LA
Abrasion test and Petrographic Examination. The samples and tests performed were
determined by SM Stoller Corporation. The Sodium Sulfate Soundness test was
performed in general conformance with ASTM C88-05 and is presented on Fig. 1.
Schmidt Rebound test results are presented on Fig. 2. Specific Gravity and Absorption
tests were performed in general conformance with ASTM C127 and are presented on -
Fig. 3. LA Abrasion tests were preformed by Trautner Geotech and are included in
Appendix A. Petrograhic Examination was performed by DRP Consulting, Inc., and is
included in Appendix B.

We believe the laboratory study was performed and this letter was prepared in a
manner consistent with that level of care and skill ordinarily used by geotechnical
engineers practicing in this area at this time. No other warranty, either express or
implied, is made. When we may be of further service or answer any questions from a
geotechnical or construction materials point of view, please call.

Geotechnical, Environmental and Materials Testing Consultants
- Grand Junction - Montrose - Moab - Crested Bulte
(970) 245-4078 * fax {(970) 245-7115 * geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction, Colorado 81505



Green River Gravel Pit
GEG Job No. 2,417
Page 2 of 4

Sincerely,

GEOTECHNICAL ENGINEERING GROUP, INC.

Corey Cooper
Engineering Assistant

Reviewed by:

Michael Fotrtner
Laboratory Supervisor

CC:MF:ch
(3 copies sent)
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Geotechnical

- “.Enginecring
) L\Group,lnc.

&
Soundness of Aggregates by Use of Sodium Sulfate ASTM: 88
N '
Soundness Test For Gours Aggregate
. % Passing
T Grading of |Weight of Test Whaightad
e Sieve Size Originai F'ractlucmses 2?"3'2?;‘: Percentage
] Sampie % Bafore Tast a; est Loss
5 4" 76 | 7036.29 0 0
2" 24 2170.3g 1.2 4.8
Totals 100 4.8
: Fig. 1
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Schmidt Rebound Value Worksheet

Sample | Sampie | Sample | I
4"+ Quartzite 4"+ Sand Stone 4"+ Mottled Sand Stone
Rebound # Rebound # Rebound #
1 58 1 44 1 33
2 59 2 31 Discard 2 32
3 58 3 44 3 46 Discard
4 60 4 40 4 41
5 81 5 34 5 36
6 59 6 48 6 38
7 60 7 45 7 32
8 86 8 46 8 31
9 56 9 32 Discard 9 . 27 Discard
10 52 10 48 10 32
avy 57.9 avg 41.2 avg 34.4
Sample | Sample | [ Sample
Orthoguartzite Orthoquartzite Conglamerate
Rebound # Rebound # Rebound #
1 61 Discard 1 58 1
2 49 2 A0 Discard 2
3 56 3 55 3
4 46 4 51 4
5 a2 5 54 5
6 58 =] 52 =]
7 49 7 54 7
8 41 Discard 8 54 8
9 58 g 46 g
10 58 10 53 10
avg 53.3 avg 53.9 avg
Sample Sample Sample
Rebound # Rebound # Rebound #
1 1 1
2 2 2 i
3 3 3
4 4 4
5 5 5
8 6 g
7 7 7
8 8 8
g 9 9
10 10 10
avg avg avg

Readings differing from the average of 10 readings by more than § units are dlscarded and not used in
determination of the average.

If more than 2 readings differ from the average by 6 units, the entire set of readings is discarded and
a new set of readings is determined at 10 new locations on sample.
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Geotechnical
. Engineering
Group, Inc.

Sample Description
2°- 47 Quartzite
2°- 4% Quartz/Chert
2’- 4” Tan Sand Stone
2°- 4 Red Sand Stone
4"+ Sand Stone
47+ Quartzile
47+ Moftled Sand Stone
4+ Orthoguartzite

4™+ Orthoquartzite Conglam.

-r
ih

 SUMMARY OF LABORATORY TEST

. RESULTS

Bulk Specific Gravity
2.56
265
2.39
2.61
2.62
2.62
2.49
2.51
2.51

Absorbtion

302

057

445

.698

617

362
1.274
1.201
1.686

Fig. 3
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A DIVISION OF TRIGON ##ECE

S '~ L.A. ABRASION
: ASTM €535

- Grading _1
_ - After 100 revolutions percent (R100) loss = 3.13%
After 200 revolutions percent (R200) loss = 5.88%
After 1000 total revolutions percent (1000Yloss = 18.47%
Ratio R200/R1000 = 0.32
¥ .
e
. Sample Identification: Variety of Cobbles, Delivered by Client
fi . . ,
=% p )
.:'A'- » -
PROJEGST! GEOTEGHNICAL ENGINEERIMNG GROUR
’ FPROJECT NUMBER: 50644MT
T . . PaTe: 7/31/06
= _ Co : LABORATORY MUMEBER: 12Z91A
: SEETEEHN!CAI. TNGINEERIMNG, MATERIAL TEZETING AND ZNEINZZRING GEOLIDZEY
5. Zer ST TR DRIVE DURANGED; T 812053 870255306, TBE-Z25 18 fax
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‘ DRP CONSULTING, INC.
PETROGRAPHIC ANALYSIS 8 CONSULTATION

3200 CARBON PLACE » SUITE 104A » BOULDER, CO 80301 USA
TEL: 303.938.0164 « FAX: 303,938.0147 = petro@dmcine.com « www.drpcinc.com

ANALYSIS OF Rock SAMPLES FROM GREEN RIVER TERRACE
DEPOSITS NEAR MOAB, UTAH

Prepared for: Mr. Mike Fortner
' Geotechnical Engineering Group, Inc.
Grand Junction, Colorado

Prepared by: David Rothstein, Ph.D., R.G.

Report No.: DRP06.309
1 SEFTEMBER 2006
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Grean River Tengce Deposit ‘Reparf Mo, ORPOE,209
Summary Repert 1 smprember 2004

1.0 INTRODUCTION

Pursuant to the request of Mr. Mike Fortner of the Geotechnical Engi.neming Group, Inc. (GEG)
located in Grand Junction, Colorado the puatpose of the investigation is to assess the engincering
properties of rock samples proposed for use as rip rap. DRP Consulting, Inc, (DRP) received six
(6) rock samples from (GEG) on 11 July 2006 and was authorized and paid to proceed with the
analysis of the samples on 31 July 2006. The samples are listed below in Table 1. GEG indicated
that the primary interest io conducting the unalyses was to assess the occurrence of clay minerals
and the amount of weathering in the materials represented by the samples,

Table 1. List of Samples

GEG Sample ID DRP Na,

4" +Q 10YD2441

4"+ 55 - 10YD2442 ~

2+ Q 10YD2443/ /
2"+ RS ‘IOYDZW

2T 10YDA4I5

2" QC 10 G k

-

\,f o
a\)

2.0 ScoPr OF WORK

The investigation involved m'cr 1)1c; ysm of the samples. This report summarizes the
main findings of this mvcsngat{ n;;jp tes A-F give specific information on each sample.

3.0 PROCEDURES <\
Petrographic Analysis \\\/ e rocks were photographed in their as-received condition,
described, and cut into slabs-$vith a water-cooled saw, The slabs were lapped on polished using
diamond-embedded wheels and an agucous lubricant/coolant. Thin sections were prepared at
Spectrum Petrographics in Vancouver Washington. The samples were examiped with a
stereomicroscope capable of a 3-180x maggification range and a petrographic microscope
capable of 50-500x magnification range. The rocks werc examined to obtain a peologic
description, estimate of the modal miperalogy, to assess the presence of.clay mainerals and
evaluate the weathering of the rock. The modal mincralogy was estimated visually on the basis
of thin section examination. The weathering was assessed using the classification scheme of the
Interpational Society of Rock Mechanics.

PETROGRAPHIC ANALYS'S Pagel of 2

& CONSULTATION
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Green River Temace Depasit Report Ko, DRPOS.3INS
Summary Report 1 September 2006
4.0 FINDINGS

The following sﬁmmaﬂzes the findings from this investigation regarding the materials
represented by the samples:

[. The rocks are hard and competent,

2. The rocks generally are fresh, with only slight weathering in two rocks. The weathering
involves staining on one rock and the presence of cracks associated with sericite and
minor c¢lay mineralization.

3. There is no gignificant clay mineralization in any of the materials represented by the
samples. Some rocks contain more than trace amounts of clay minerals and physical
testing to assess their resistance to ficeze-thaw cycles is recommended to assess their
-durability if they are to be placed in a freeze-thaw environment.

Table 2 provides a brief summary of the results: S

AN

-

Tabls 2. Summary of Results SN N
GEG No, DRP No. Rock Name . N 2 Clay Minerals __ Weathering
4" +Q 10YD2441  Very fine-grained quariz aremtes None Frash
‘4" + 88 10YD2442  Very ﬁne-gramed catcareous,greywacke 3% Fresh
2'+Q 10YD2443 Chert None Fresh
2 +RS 10YD2444 Red sandstone = \/ None Fresh
2 TS 10¥YD2445 Medium-grained cas}hwabkesione 5% Sligit
2" QC . 10YD2448  Alkall gr,anrlé\peg atite Trace Slight

(P
This concludes work @m&t} \‘c s project to date.

\
\',,

David Rothstein, Ph.D., P.G.

D R PETROGRAPHIC ANALYSIS Page 2 0f 2
& CONSULTATION .
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APPENGIX A: _Gleen River Aggregate - Report Mo, DRPOS 309
Sample (D! 47+ @ (10YD2441) Date: 31 Augusi 2004

1. RECeEIVED CONDITICN
' ROCK NAME | Very fite-grained quartz arenite

Rounded cobble is ovoid it shape. Cobble has a very smooth outer surface. Color of
DIMEMSIONS & SURFACES fresh surface is brown (LOYR/5/3),

The sample is hard and intact with no macroscopic cracks. Minor sand coating adbercs

GENERAL COMMENT 10 parts of sampe.

2. PETROGRAPHIC OQVERVIEW

Quartz:72%
Feldspar: 5%
Hematite: 3% Y N

MINERALOGY/MODE Clay minerals: not observed

C A,

Siliccous Cement: 22% // ) :

Well sorted, fine~graimed quarty axg\r‘iitg. Rounded grains of quartz; tabular feldspar,
TEXTURE | Hematite as interpranylar cgmi’ﬁﬁ;. S:lcg\z)q§ cement with optical continuity on adjacent
grans. Pl N2 : )

WEATHERING | Rock is fresh in ISEM c\l‘asé\fﬁé;\ngn with ne sige of weathenng.

S =, \
¢ -,
. .

3. COMMENTS A\ T

The parosity and induration of this )so’qk bably taries in 4 given formation; various engincering tests will be
needed to determine the suitabiliiy{bﬂt\hc,mater.ia_lvo} a given application. In addition to physical tests such as LA
abrasion, various reactivity tests are’recoimmonded’to determine if the rock would be suitable for usc as a concrets

aggregate, RN
rran ~
.\ .
\“\\" /

D R P PETROGRAPHIC ANALYSIS Al
. & CONSULTATION
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APPENDIX A: _ Green River Aggragale Repotrt No,  ORPO4.307
o Sample 1D 4"+ Q 1OYD2441] Date: 31 August 2004
—
L)
" FIGURES

Figure Al, Photographs of sample. (a) As-received condition, (b) Polished cross section cut throngh rock;
scale at bottom in millimeters. (¢) Plane-polarized transmitted light photomicrograph of thin section. (d)
Cross-palarized transmitted light photomicropraph of thin section,

D R PETROGRAFHIC ANALYSIS ' A2
. & CONSULTATION

R TLETN e s

R I



wep Ul cUVo Litudg MRES CORNSULE e U

R APPENDX B:  Green River Agareaate Repart No.  DRPOS,307
L.. sampls ID: 4" + 8§ (10YD2449) Date: 31 August 2004
b
1. RECEIVED CONDHION
' Rock MAME | Very fine-grained caleareous greywacke
' Flatiencd cobible with rounded cdges and smoath surface, Maximum dimensions 110
DIMENSIONS & SURFACES | 1y ¢4 %4 in,) by 25 me (1 in.). Pale brown color (10YR/6/3),
GENERAL COMMENT Rock ig hard and compretent and was received with no fractures, A finc sand coats parts
of sample.
2. PETROGRAPHIC QVERVIEW
Quartz:33%
o Calcite: 30
e Hematite; 7% ’ ’

MINERALOGY/MODE | Clay mincrals! 3%

" Chiorite, feldgpar in frace amounts -~y
b el
Calcarcons Cement: 25% AN\

Moderately sorted, ﬁnc-graméa qua.ﬁ:z\pamales are subangular 10 subrounded and are
typically elongatzd. /’(/

. /f\ v,
TEXTURE | Hematite prcsent 85 m;i g-ramed particles and alse as intergranular coaf.mg on

vartz prains,
quartz gr \ \\ S
Caleite cement fills ésun‘aﬂ*ﬁrcas Very low porosity (< 2%)

wWeatHeriING | Rock }s/hfﬁéﬁ ) jiSR&é,asmﬁcmmn with no sign of weathering.

N (T

3.COMMENTS U\

The porosity and induratio ﬁx—tj\)e ;‘? may vary in a given formation; various engineering tests will be needed to
determine the suitability of Tor a given application, In addition to physical tests such us LA abrasion,
varjous reactivity tests are reco m:n’ded to determine if the rock would be suitsble for usc as a concrete agprogate.

D R PETROGRAPHIC ANALYSIS : Bl
8 COMNSULTATION .
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- APPENDIX B _Green River Agaregcite Report Mo, _ DRPO&. 309
Vi sampie D 4" + 55 [10YD2442) Dale:  3) Augus! 2008
FIGURES

o

Figure BI. Photographs of sample. (3) As-received condition, (b) Polished cross section cut through rock;
scale at bottow in millimeters. (¢) Plane-polarized transmitted light photomicrograph of thin scetion. (d)
Cross-polarized transmitted light photomicrograph of thin section.

D R PETROGRAPHIC ANALYSIS
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Reaport Ma. _DRP04.309
21 August 2004

APPENDINC:  Green River Aggregate
Sarnple 1D _2" @ {10YD2443) Dote:

1. RECEIVED CONDITION

= ROCK NAME | Chert
, Cobblc has flatteried side and ovoid/dome shaped. Pale brown color (10YR/6/3).
SHAPE & SURFACES Minor white/buff calearecus coating on portions of cobble.

) GENERAL COMMENT | Sample received with no fractures. Minor sand coating adberes to parts of sample.

2. PETROGRAPHIC OVERVIEW
Monocrystalline Quartz: 70%
_ Polycrystalline quart2: 2%

. : - LA
S MINERALOGY/MODE C:ual“c‘l i:df’ig ::;:“tlé 7%

: -~
Clay minerals: nope observed .~ 7
Well sorted, rounded quari‘z grzuns v(nh chaleadonic chert sement binding quartz

grains., o

’.

Rock gshows weak bcddmg\;g,lm/% dcﬁnk primarily by alignment of hematite along;
graim boungdarics, o Ny

WEATHERING | Rock is fresh in ISW cmmm with no sign of weathering,

Pt \ \// ~

TEXTURE

3. COMMENTS P /Q) \ )

The porosity and induration of this Togk™i8 prebahly’fairly sonsistent in a given formation; but various engineering
tests gre still needed to detenmimc mumbmry of the material for a given application. Chalcwdonic chert tends to be
highly reactive far alkali-s; 1’2:.1 Feattionnad this rock is not suitable for use as a conerste aggreguic unless significant

measyres are taken to mit ate"lts M}mia] reactvily.,

A
“ S
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Repant Ma.  ORPOS.3U9
31 August 2006

ArPENDIX C: _ Groan Rivar Agaregate:
Sample ID: _ 3" @ (10YD2443) . Dote;

FIGURES

© @

Figure C1. Photographs of sampls, (a) As-recefved condition. (b) Polished cross section cut through rock;
scale at bottom in millimeters, (c) Plane-polarized transmitted light photomicregraph of thin scetion. (d)
Cross-polarized transmitted light photemicrograph of thin section.
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APPENDIX D:  Green Biver Aggregate

sample ID: 2" RE [10YD2444]

DF\,’-J LDP‘SULT:{“{J i) AT RS B A AT I T - - -

Ropert No,  DRPQE.30%

Oate: _31 Augusl 2004

1. REcaivED CONDITION

ROCK NAME

Red sandstone

SHAPE & SURFACES

COvold-shaped cobble, rounded with smooth surface; dark red (2.5YR/3/6) color.

GENERAL COMMENT

Rock is hard and campetent and was received with no macroscopic fractures,

2. PETROGRAPHIC OVERVIEW

4

MINERALOGY/MQDE
[EXCLUSIVE OF POROSTY)

Quartz: 75%

Feldspar: 15% . )
Silica cement: 7%
Hematite: 3%

Clay minerals: none observed />

Well sorted, well rounded quartrand*fn\d:.par grains with quanz-hcmause cement.

Most of the guartz is mont stall ome polycrysml]me and chert fagments arc
also present. Quartz is mos so he cloudy grains are present, Minor sericite
alteration in feldspar. ‘-‘:0@: uartr graing show optical continuity with siliccons
cement. . '\. .

\ \ \:-
Hematito present py
also prespdi

it tmg on quartz and feldspar; some distinct crystals are
é;::t)cm

Rock shows rpsity (~ 4%). In hand sample banding is present that is repeated
cv&rll’@ng (0.28’040m)

WEATHERING{ {{:ock ﬁ E\\m?ISRM classxﬁcation

N

3. COMMENTS

\\;'/

The porosity and induration of this rock probably varics in a given formation; various engineering tests will be
nceded to determine the suitability of the material for a given application. In addition to physical tests such as LA
abrasion, various reactivity tests are recommended 1o determine if the rock would be suitable for use s a concrete

agaregate,
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Y . APPENDIX D Green River Aqureqate Report No, DRPO6,309
sompie 10 2 RS [10YD2444) Date: 31 Avgust 2008
FIGURES

©. @)

Figure 111. Photographs of sample. (a) As-received condition. (b) Polished cross section cut through rock;
seale at bottom in millimeters. (c) Planespolarized transmitted light photomicropraph of thin section. (d)
Cross-polarized transmitted light photomicregraph of thin scction.
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APPENDIXE: _Grean River Aggreqate " Roport No. _DRP0O4.309
Sample I 2" RS (10YD2445) Oate: 31 Avgust 2006

1. RECEIVED CONDITION

RoCK NAME

Medium-grained biociastic wackestone,

SHAPE & SURFACES

Elopgated oveid cobble, flattned on one side, relatively smooth surface,

GENERAL COMMENT

Sample received with no fractures. Rock weathers to reveal thin laminations but no

artings observed.

2. PETROGRAPHIC O

VERVIEW

MINERALOGY/MODE
{EXCLUSIVE OF FOROSTY)

Calcite cement: 50%

Bioclastic fragtsients: 35% ’
Quartz: 7%

Hemative; 3%

Feldspar: 2% -~

-

Clay minerals: 5% e ™.
PNVANAN

Moderately sorted wackestone \);l{h mtmvgu}r cement, Rock 1s thinly laminated on scale
of 1-2 mm thick laminael <"~
\\ N

Coarsc gramed b'cﬁhsﬁg\ﬁ%ﬁh}ts zousist mainly of mallusk fragments. Quart and
TexXTURE | feldspar present ngilgan,gﬁ}u,}_mdcrmly elongated fragments, Hematite i3 present as

intergranutar pluty graifs that follow lamination surfaces, Soone hematite is present as

relative/lv’ég \)cry‘ tal§,

Clay ﬁmeznﬁsampax eng lamination swiacss and are agsociated with hematite,

R’&E&E“ﬂl{%l; y weatheted in ISRM classificagon with slight discoloration” and

WEATHERING @mﬁﬁ}um g
\\\ \ )T

3. COMMENTS

N

The porosity and induration of this rock probably varics in 2 given formation so various ehgineering tests will be
needed to detetmine the suitability of the material for 4 given spplication, In addition to physicsl tests such as LA
abrasion, various reactivity tests are recommendsd t0 determitie if the rock would be suitable for use as a concrete

agaregate,
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APPENDIXE: _Green River Agdreqate Repaort Mo, DRPDE.JOY
sampie 10 2" RS [10VD2445) Dote: 31 Augus! 2006

FIGURES

Figure E1, Photographs of sample. (2) As-received condition. (b) Polished ¢ross section cut through rock;
scale 2t bottom in millimeters, (¢) Plane-polarized transmitted light photomicrograph of thin section. (d)

Creoss-polarized transmitted Lght photomicrograph of thin section,
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. ARPENDIX F: _Grean River Angregate ' Repor No. _DRE(4.309
Sample 1: 2" QC (10YD2444) Oore: 31 August 2004
™ 1. RECEIVED CONDITION
w ROk NaE | Alkali pranite pegmatits
e SHAPE & SURFACES | Ovoid cobble, flattened on one side, relatively smooth surface.
. - Sample is hard and competent and presents several hairline cracks that run through the
GENERAL COMMENT | £ e ness of rock.,
2. PETROGRAPHIC OVERVIEW
Quartz: 55%
Alkali feldspar; 40%
L i s 0,
MINERALOGY/MODE g:,ﬁﬁ?éf’;éf ldspar: 3%

{EXCLUSIVE OF PORCSITY)

Muscovite: 1%

Y
//
(Clay minerals: trace

Coarse-grained rock with mtm'&xwﬁmm showing consertal relation of quartz and
alkali feldspar. Some cry. )s’ ct{msmt of f‘me-gramed intergrowths and complex sub-

Ny TEXTURE greoular  boundarjes, Q%/m considérable microcracking but mo  significamt
’ macroscopic cracks.
W Rock is slightly weathered M§ classification with slight sericitic alteration along
EATHERING
microcracks and ¢ eé?%_& ,
3. COMMENTS K\

The poresity and induration of th ?t‘)ck -1s~pmbably fairly consistent but the extent of cracking may vaty
copsiderably, Varions engmeénn tes w:{l be needed to detemmnine the suitability of the material for a given
application. [n addition w,ﬁflyﬁca such’aa LA abrasion, various reactivity tests are recommended to determine
if the rock would be suitable fdl:uc: as a coticrete agaregate,
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Raport No. _DRFOG,30?

APPENDIX . Graen River Aggaragate
Daote: _31 August 2006

sample D 2" @C (10YD24446)

FIGURES

Figure Fi. Photographs of sample. () As-received condition, (b) Polished cross section cut through rocks
seale st bottom in millimeters. {c) Planc-polarized trapsmitted fight photomicrograph of thin section. (d)
Cross-polarized transmitied light photemicrograph of thin section,
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i DRP CONSULTING, INC.,
L PETROGRAPHIC ANALYSIS & CONSULTATION

3200 CARBON PLACE ¢ SUITE 104A « BOULDER, CO 80301 USA
TEL: 303.938.0166 » FAx: 303.938.0147 » pelro@drpeinc.com » www.drpcinc.com

P
HE

ANALYSIS OF ROCK SAMPLES FROM VALLEY CITY AGGREGATE
DEPOSITS NEAR -MOAR, UTAH

Prepared for: Mr. Mike Fortner
L . Geotachnlcal Engineering Group, Inc.
- Grand Junction, Colorado

Prepared by: Pavid Rothstein, Ph.D,, R.G.

Report No.: DRP0G6.310
1 SEFTEMBER 2006
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Pl Valisy City Aggregote Deposlt Repoart No, BRPO4.310
Summary Report 1 September 2006

1.0 INTRODUCTION

Pursuant to the request of Mr. Mike Fortner of the Geotechnical Enginecring Group, Inc. (GEG)
located in Grand Junction, Colorado the purpose of the investigation is to assess the engineering

- properties of rock samples proposed for use as rip rap. DRP Consulting, Inc. (DRP) received two
(2) rock samples from (GEG) on 11 July 2006 and was authorized and paid to proceed with the
analysis of the samples on 31 July 2006, The samples arc listed below in Table 1. GEG indicated
that the primary interest in conducting the analyses was to assess the occutrence of clay minerals
and the amount of weathering in the materials represented by the samples.

i : Table 1. List of Samples :
GEG Sample ID . ORP No.

Stoller Orthoguartzite _~0YD2447
Orthoguarizite Congomemte,/ /10YD2448

/ \
' . < // N \ /
2.0 SCOPE OF WORK N
‘/"\\_‘
The investigation involved microscopical-analysishof the samples. This report summarizes the
main findings of this mvemgatlgn,ﬂppc oot x<F give speeific information on each samyple.

7Y )
3,0 PROCEDURES << L - -

Petrographic Arzaly.s‘zs/ < %&E acks were photographed in their as-received condition,
described, and cut mto th a water-cooled saw. The slabs were lapped on polished using
diamond-embedded whcéls (}d an aqucous lubricant/coolant, Thin sections were prepared at
Spectrum Petrographics inv‘Vancouver Washington. The sampies were examined with a
stereomicroscope capable of a 3-180x magunification range and a petrographic microscope
capable of 50-500x magnification range. The rocks were examiped to obiain a geologic
desuription, estimate of the modal mineralogy, to assess the presence of clay minerals and

\~ovaluate the weathering of the rock. The modal mineralogy was estimated visually on the basis
of thin section examination. The weathering was assessed using the classification scheme of the
Intemational Society of Rock Mechanics,

D R PETROGRAPHIC ANALYSIS Page 1 of 2
8 CONSULTATION
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valley Clty Aggregole Deposit Repart No. DRPOA.3ID

‘ Suramery Report 1 September 2006
= 4.0 FINDINGS

The following summarizes the findings from this investigation regarding the materials
= represented by the samples:

1. Therocks are hard and competent,
2. The rocks are fresh.
3. There is no significant clay mineralization in any of the materials represented by the

sargples.

= -

Table 2 provides a brief summary of the results:

Table 2. Summary of Rasuits

GEG No, DRP Na. Rock Name Clay Weathering
Staller Odhoquarizite 10YD2447 Chert-oement&g,_t(gaﬂzite None Fresn
Orthoguartzite Chert-cemented qlartz )
Conglomerate 10YD2448 -pebbia conglo megale Trace Slight

- \_ \ \

d \\ .')’
/ /") e

This concludes work performed on this qimject\. d&ate

/‘\_,

//D)y<

. Ny ? D\\_ > David Rothstein, Ph.D., P.G.

N
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APFPENDIXA! _ Volley City Aggragale Report Mo, _DRPRE.31G
Sarnple 100 Stallar Othoquartzite (1QYD2447) Dafe: | Septamber 2006

1. RECEIVED CONDITION

ROCK NAME | Chert-cemented quarizite

Block-like cobblé, Tough surfaces. Two surfaces presemt significant dark brown to
SHAFE & SURFACES black staining.

GENERAL C.OMMENT | Sampls is hard and competent and presents severa] hairline cracks.

2. PETROGRAPHIC OVERVIEW

Monocrystalline quartz: 55%
Silicegus volcanic rock: 10%
Silicified limestone: 6%

Polyarystalline quartz: 4%
MINERALOGY/MODE | oo, e .,
(SXCLUSIVE OF FORGSTY) | £y s 1% <

Chalcedonic Cement: 22% {H/)\\ N

,

- ~,
Clay mincrals: ione obs:.-.r,véz;i> SN

Mostly fmc—grmned qufqtz(tr,/w,rﬁn some medimm-grained pebbles, Monocrystalline
TexTurg | TUEtE grains are mostly sisb-rogfnd with some sub-angular fragments and are relatively
fine-grained. Cos{sc pa(tm}és\consmt of wbular w sub-round fagments of silicsous

voleanic rock and'silivified méstone.

Rock is shghtly b}\ﬁéred‘mflsm classification, based on presence of staining on

WEATHERING two outar Surfaces thé rock. The staining does not pergist into the fabric of the rock.
( <, 7 "‘_"-—\.\—"
-“J
3. COMMENTS > K
The porosity and mduratmfﬁ Cis/probably fairly consistant but the extent of micromckmg may vary
greatly. Various cngmwnng b needed to determineg the mnmb;hty of the material for a given applxcatlon
This rock is rich in chalcedmiu; chm hich tends to be highly reactive for allseti-silica reaction, so this rock is not

suitable for nsc as en aggrepate fn.coricrete Lnless significant megsures are taken w mitigate its potential reactivity.

D R P F‘ETROGRAPHI‘C ANALYSES Al
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APPENDIX A! _ Velley City Aggregaie Repart No, _DRP0S.31D
Sample ID: _ Staller Orthoquarie {10YD2447) Date: | Saplember 2004

FIGURES

Figure Al. Photographs of sampfe. (a) As-received condition. (b) Polished cress section cut through rock;
scale at bottom in milfimeters, (c) Plane-polarized transmitted light photomicrogruph of thin scction. (1)
Cross-polarized transmitted light photomieragraph of thin section.
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Report No, ORPE4.A10

APreNDtx B:  Valey City Aqgragaie

Date: ) Sentembaer 2004

Sarmple ID: __Orhoquartiis Conglomerate (107D2448]

1. RECEIVED CONDITION

ROCK NAME | Chert-cemented guartz pebble conglomerate

SHAPE & SURFACES | Block-like cobble, rough surfaces. Clay deposits on some faces,

GENERAL COMMENT | Rock is hard and intact and presents several hairkine cracls.

2. PETROGRAFHIC OVERVIEW

Monocrystalline quartz: 40%
Siliceous volemnic rock: 25%
Silicified Yimeastone; 10%4
MINERALOGY/MODE He‘mat-m:l;a ooe: 107
(XCLUSIVE OF POROSTY | (ohalcedomic cement: 24%

- /.J
Clay minerals; none gbserved .~ 2

Medium- to c.oama-gramsd Npebbly \c\onglumcmte conszs'tmg of particies of
monocrystalline quartz, sili s volcabic toeks, granitic igncous rocks, and silicified
TeXTURE | limestone, Rocks ave r '?mbamgular the fabtic is massive and shows weak
bedding. Cracks run wghfock m two orthogonal directions with miner clay

mineralization alor(some ségments of aracks.

WEATHERING | Rock is slightly \;Xeﬁ\:/rpdza_‘.l‘;ﬁclassnﬁcauon.

z"rL\ \ <

3. COMMENTS L

The porosity and induration xaf‘tlﬂshroc{c\w probably fairly consistant but the extent of microcracking may vary
greatly. Verions enginseri w:ts Wi qcezled to determine the suitability of the material for a given zxpphcatwn
This rack is rich in chalcedgmc cher; wh.mh tends to be highly reactve for alkali-silica reaction, so this rock js not
suitable for use as an aggﬁaw i ccu{crerc unless significant measures are taken to mitigate its potentisl reactivity.

L
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APPENDIX B: _ Valley City Apgregate o Roport No, _DRPOS.310
Somple ID:  Orthoguarfzite Conglomerate [10YD2448) ) Date: 1 September 2006

e A R Y U P
- [TRSRAR T VR .
. B T

FIGURES

Figure B1, Photographs of sample. (3) As-received eondition. (b) Polished cross section cut through rock;
scale at bottom In millimeters. {¢) Plane-polarized trunsmitted Light photomicrograph of thin section. (d)
Cross-polarized transmitied light photomicrograph of thin scetion.
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