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MKE DOCUMENT NO.5025-RFL-L-09-01059-00

FLambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING
February 29, 1988
Morrison Knudsen Engineers, Inc.

180 Howard Street
San Francisco, California 94105

PN: M87054GE
Attention: Mr. Grant Cherrington

Subject: UMTRA Project
Subcontract Number RFL-87-01

Mr. Cherrington:

This letter presents the results of our laboratory study
in accordance with your subcontract number RFL-87-01. We
received written authorization to proceed with the work on
August 31, 1987.

The laboratory study, as requested by Mr. Atta Yiadom,
consisted of ninety (90) grain size analysis tests without
hydrometer analysis, sixty-one (61) grain size analysis tests
with hydrometer analysis, fifty-eight (58) Atterberg limits
tests, thirty-two (32) moisture-density relationship tests,
seventy-seven (77) moisture content tests, thirty-nine (39)
specific gravity tests, twelve (12) laboratory triaxial
permeability tests, seven (7) unconsolidated undrained
triaxial compression strength tests, five (5) consolidated
undrained triaxial compression strength tests, five (5) dry
density tests, four (4) one dimensional consolidation tests,

and four (4) double hydrometer tests. Laboratory test results

ATTACHMENT : '5025-RFL-C-09-01060-00
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MAR 07 198

_UMTRA-S F.
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and description of the test methods are presented in Appendix A. !
We have limited sample material which was not tested. We
will store this material until March 30, 1988 unless otherwise
notified.
Thank you for the opprortunity to perform geotechnical

field and laboratory testing for you and your design team.

If you have any questions please contact us.

Respectfully submitted,

LAMBERT AND ASSOCIATES ,Reviewi,m
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APPENDIX A

The laboratory testing program was determined by Mr. Atta
Yiadom and Mr. Grant Cherriﬁgton, of Morrison Knudsen Engineers.
The laboratory study consisted of performing grain size
analysis tests, Atterberg limits tests, moisture-density
relationship tests, moisture content tests, specific gravity
tests, triaxial compression strength tests, laboratory
triaxial permeability tests, one dimensional consolidation
tests, and double hydrometer tests. The results of the
laboratory tests are attached.

TESTING

Grain Size Analysis Tests Without Hydrometer Analysis

Grain size analysis tests were conducted on samples
obtained during cur field study. The grain size analysis tests
were conducted in general accordance with ASTM Test Method
cl36.

Grain Size Analysis Tests With Hydrometer Analvsis

Grain size analysis tests with hydrometer analysis were
conducted on samples obtained during our field study. The
grain size analysis tests with hydrometer analysis were
conducted in general accordance with ASTM Test Method D422.

Double ﬁxdrometer

Double hydrometer tests were conducted on samples

obtained during the field study. The double hydrometer tests

Al
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MB87054GE

were conducted in accordance with ASTM Test Method D4221.

Atterberg Limits Tests

Atterberg limits tests were conducted on samples obtained
during our field study. The Atterberg limits tests were
conducted in general accordance with ASTM Test Method D4318,.

Moisture-Density Relationship Tests

Moisture-density relationship tests were conducted on
bulk samples obtained during our field study. The moisture-
density relationship tests were conducted in general accordance
with ASTM Test Method D698. The tests were conducted using a
five and one half (5.5) pound hammer with a twelve (12) inch
drop.

Moisture Content and Dry Density

Moisture content and dry density were determined of the
thin walled tube samples obtained. The moisture content was
determined according to ASTM Test Method D2216. The dry
density of the samples was determined by using the weight of
the entire sample.

Specific Gravity Tests

Specific gravity tests were conducted on samples obtained
during the field study. The specific gravity tests were

conducted in general accordance with ASTM Test Method D854.

A2
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MATERIAL TESTING
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Triaxial Compression Strength Tests

Triaxial compression strength properties of remolded and
undisturbed samples were evaluated in general accordance with
testing procedures defined by ASTM Test Method D2850. An
unconsolidated undrained test or a consolidated undrained
test was performed on each sample tested. During the
consolidated undrained test the sample was allowed to consoli-
date prior to testing the sample to failure. The tests were
performed using a strain controlled triaxial compression
testing machine. The confining pressures used were as
directed by Mr. Yiadom.

Laboratory Triaxial Permeability Tests

Laboratory permeability tests were conducted on remolded
samples obtained during our field study. The permeability
tests were conducted in general accordance with ASTM Test
Method D2434, for constant head permeability.

Consolidation Tests

One dimensional consolidation properties of thin walled
tube samples were evaluated according to the provisions of
ASTM Test Method D2435. Water was added in all cases during
the test. Readings during an increment of load were taken
regularly until the change in sample height was less than

0.001 inch over a two hour period.
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It should be noted that the graphic presentation of
consolidation data is a presentation of volume change with
change in axial load. As a result, both expansion and

consolidation can be illustrated.
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AEEANIAY SAMPLE DESCRIPTION:
e an AN A
'O h 1\
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AWV \ TEST METHOD: ASTM D698A
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X OPTIMUM MOISTURE CONTENT: 19.0 percent
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SAMPLE SOURCE: MOB-1 at 2% to 7% Feet

\ SAMPLE DESCRIPTION:
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A A\ TEST METHOD: ASTM D698A
N MAXIMUM DRY DENSITY: 101.5 pcf
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AV OPTIMUM MOISTURE CONTENT: 16.5 percent

\
A l\LABORATORY SAMPLE NUMBER: 2152

N
A\
N
- A\\\
115
AN
NN
: ANER U N
,}'”. ‘\ \ \
3 \‘ xlx
N
©
\\\ \\
105 AR
AN
NN
' N \
. P
109 / N \\
4 AN \
)
<"
i N
\\
A\
NN
f‘o \
J \\ \\\
€3 ]
/
80 15 20 29 7
Project No.: MB705L:E




Vs \, ‘\
y‘k L\:.‘. AN
N1 vains
\NO \\ \\ \ SPECIFIC GRAVITY
\
\1
\ \‘ PROJECT: RFL-87-01
135 \
\ \ SAMPLE SOURCE: MOB-4 at 9 to 14 Feet
\ )\
A AN AN SAMPLE DESCRIPTION:
o- A\ \
o NHAN
A1\
AL \ TEST METHOD: ASTM D698A
125 N MAXIMUM DRY DENSITY: 102.5 pcf
NEANAN
OPTIMUM MOISTURE CONTENT: 17.0 percent
\
122 \ \*ABORATORY SAMPLE NUMBER: 2159
SN
N\
A\ \\
- [
lE ] NN
N AN
J/ A WAN
N
YWANAN
113 \
\\ AN
A
NHAN
- | N\
193 = N \
]
i Pa
] \\\
) i N
102 i : \ N N
A AN
A NN
N
%1 N \‘
o \\ \
N
AN
NAN
N N
% NN
\} N
80 2 10 15 20 2¢ . 3 35

|

|

Projec! No.: MB70SLGE



to 14

’ .
T\, T‘%Q s
1an . ‘\ ~\ PETIFIS SAAVITY
AN
i N\ \\
— ‘ XX \\ PROJECT: RFL-87-01
Vo3 AU A
| \ \ SAMPLE SOURCE: C-1
' A{ A\
! \ -\ SAMPLE DESCRIPTION: Blend of MOB 14 at 9
C3s ' .\ ¥_ and 14 to 19 feet with 30 to 40 percent fines
n - |
- AL \ TEST METHOL: ASTM D69BA
123 i MAXIMUM DRY DENSITY: 106.0 pcf
| ANAN
N OPTIMUM MOISTURE CONTENT: 16.0 percent
$\ AN LABORATORY NUMBER: 2237
\\ N\
15 ! [ ‘\\\
NN
S
! \
- X9 . AN
|
t
N
105 P4 N\
A \\
A \ N
o~ X AN
‘ N
109 N
: N
9.‘ ! N \
’ ! N
| N
90 . £ N
N N t
&5 :
i
T Ago 2 15 12 20 25 3 35

Lambert and Associates

Project No.t WA70GLGE

e :

Figure:




i Py \
1 | .
| ! p
T ' \
. ! A X oy T OAANIT
|~00 | . \ \ A Y
: - AUAN
| | ! \ \ \\
; ' \\ X‘ PROJECT: RFL-87-01
123 A\ AN
\ SAMPLE SOURCE: (-2
\a
' X \ ! SAMPLE DESCRIPTION: Blend of MOB 14 at 9 to 14
133 . “\ “\ \ and 14 to 19 feet with 40 to 50 percent fines
: AN
: \ TEST METHOD: ASTM D698A
123 : N\  MAXIMUM DRY DENSITY: 110.0 pef
\
AN OPTIMUM MOISTURE CONTENT: 14.5 percent
LABORATORY NUMBER: 2238
123
{
N\
\\
15 ] N
! N\l \
: N \
' X
| ERY :
19 . AN
;
: -7 \ N
N
105 4 N\
\”’T\
\
N\
100 A
. >
93 ; A
]
90 ; I
~
€3 !
{
:
80 3 1 12 19 20 28 3 15

ZLambert and 4dssociates

Prajec? No.! M870S4GF
Doate:

'-F'?gwo :




199) 6| 01 3133 ( 1e 9-gNW :3T0H 1S3l -
H
LLIT  *YIGWNN 37dWVS AYOLVYO0E8V) =]
n
(15d) ss3yLs 3A1LI3443 (2) NIVdLS TWIXV
GIt €0l 06 Gg 0L 09 G5 Gh Of 0z Ol N L N T A T N S A 2
[ 3 ) ol -
9 w _” m
[ oz o1
! » . ]
g oz * | ]
i w [ )
i = {02
: o & | ] 2=
” i loc = ¥
. = F ot -
i 04 % - u M =z
C ] = I 4 3 C
[ : [ 1. =
” 1 [ {0% 4 = Mw
[ 4 g 1 A £ E
” .LA b 1 v M a
] 1sd 0°| = uoisSayoy [ ) 0S .\\l.. et ,ﬂn
1 olh = u011d14y jo 3 bue jeusdijup ] [ ] - - m
. ] [ } - <1
v-hﬁb-nb A a 4 A o o 4 ) A a2 A a a2 o & 4 & A d A g o 4 2 4 a4 2 2 A 4 - cw M 5
g ] = (¢
0z 568 | 066 | ot ¢ ” jo 2
81 L Sn Lz ] 066 | 0°11 z [ “ a
1 1
61 9°2z |z/1 €T | 066 | 0°1L t ” 1°8 m
4 4
(1s5d) (15d) (1sd) [ (434) ®) LELALE ” o6 wied
a4nssaag] ssa115 Ppanssaagl A1ysuag | Juajuog| 3TdWVS { ] mm
3104 JoleAalqQ buy Aag 24N1S O f 1 -
-upjuolj jeslpuy jigLItul o e ] h

pauiespun-pailept josuo) 1S31 30 IdAl

‘HULLAIYIS3IC ITdWVS




cCl

06

gy

L

v1543) SS34LS 3A0423443

v9

s Uy

et

———

TP TTTTe———y

LA Ai e mn s

v

LN 48 \ GUN SEM ZND SN ED SRR SNRAER AN 4

0¢

Cli

3
{ ]
q ]
g M
! 4
[ <
: ]
i ]
f 1S4 h = UOISALO)
-
m ol€ = uo11d14y jo 3jbue |eusduy ]
0¢ i8 R] 0°66 0"t 3
L1 9°Ly iz 0°66 c it z
91 £°6¢ 9°€2 0°66 0" tt \
(124d) (15d) (15d) | (32d) (%) | d36unm
34nsSS3ugl $SINV5  PUNSSIug] AV1SudQ | 1UdIUOD| T ,uuvS
3104y JOIRIADQ bu} Aag 24N1S 13}
-utjuodfjeryug jletiiey

0i;

!

pIutespun-palept0suodun 11S3L U IdAL
INOTLAI¥I33Q IT1dWvs

194) G 01 1935 G 1e g-gNi
LLe

*370H 1531
‘YIGHNAN 3TdWVS A¥OLVHO08VT

(%) NIVdLS TIViXV
oL6g L9 Gyveg T

| 2en oun amn . aus s sl e dun'us Sam San S A San A S S Ann S un Sun as M SEN S Mun SN SN AN M M SNE e SN SR BN SHD A ELEND S SR AN 2

-y ) 0 ZND Aus a0 Sun G Sa Sa g Sun S an San n aus B o Sn AE Sam n ZEM SE nn Smn ou g

:d) SS3yls ¥OLVIAIC

(-.
<

(1

TRIAXIAL conpRresston TEST

09

174

o

06

PO 1 U0 U WP Wi WD D T U U U WD W W U S U U U U U U U SV U WP U U U W VI A VT U G S WS U W W .

drndh e e aderdedvabachrrtadnddned el edebdesdededed & 2 2 A 2 o

Figure:

Lambert and Associates




pautespun-palepijosuo) ‘1S3L 40 3IdAlL

‘HUTLdIYIS3A ITdwWVS

.

199) ¢/1 L 03 3933 Z/L T e |-80W :370H LS3L

ZS1Z :¥3IGWAN 31dWVS A¥OLVHOBY

(1Sd) SS2¥lS YOLVIA3Q

TRIAXIAL COMPRESSION TEST

Lambert and QAssaciates

(1Sd) $S3y¥LsS 3IA1123443 (3) Nivdls Tvixy
0Z1 Ottt o0l 06 o8 0oL ¢9 0§ oYy o¢ 0¢ Cl 0l 6 g L9 Gnw e 71
; Jor ¢« } 0t
A ] = 1
t ] W [ “ON
[ 19 » | ]
2 —
, 1 © I ]
i “OM u - AQM
g 1 w | )
o g — 4 4
- Jon 3 F} ]
! 1" = | "
- -
[ ] [ Jos
! ] [ Jo9
[ 1sd 7 = Uo1S3Yyoy | [ ]
< 3 4
- o0h = U011y 30 3jbue |eusaju) | i ) (1]
T\Ftihbblrb-blbbhbh»-bb A a4 g o a2 8 & & o2 4 & A 8 2 2 3§ A& -thbFL [ )
[ ]
[ jos
St L 101 6E | w16 | S°91 £ r ]
ni 9°0§ sz| w16 | s z ” 1%
Ly z-og R X4 716 | S°91 { - oot
(15d) | (1sd) | (1sd) | (334) XY | uasunn m ot
3unssaagl ssaa15  panssaugl A3gsuag | 3ud1u0d| 374uvs f ]
s 404 J03e1A3Q buy Aag 24Nn3S 10} [ ]
-utjuodf rerdsuy jLeriiui TN s

et e e

Project Neo.: 10 70545GE

Dote :




(15d) SS3¥1S 3AILI3443

oLl 001 06 08 0l 09 05 on Of T 01
ﬁ “
f -
ﬂ :
- ]
, ]
L 1°68 8¢ 9°16 S°91 £
St h 4y 114 h° 16 S 91 4
6l 9°¢€ S°€? h°16 $°91 l
() (154) (1sd) | (42d) (%) 1 y3gwnn
Mnseaigl ssaag panssaagl Avisuag | 1udi1uo)] 3q44vS
Dangy 1010 1A buy tag DANYS 1O}
~utjuojl jeryiug fle1II1UY

o1

114

ot

]

05

09

oL

(1Sd) $S3YlS YVIHS

paujespun palepiosuodun 1S3 30 IdAL
1N01Ld1¥ISIA INdWYS

1933 %/ 01 133 %7 e |-g0W
51z

$3T0H 1S3
‘YIGWNN 3TdHYS AYOLVHOS8Y

(%) NIVYLS TVIXV
8 L 9 S | £ z t

-

LI Zun on can Sn L oan Sn Smn n s gn Zns SEM SN mn SN S S SN SN ma Sna G un e aah ain S amn

4
4
L -
L 4
S -
L E
X r
L 4
<4
1 ] o
r m
b b <<
L 4 -—
N g >
b 4 -
o L o
e -y 8
1 “ w
4 -4
3 h =
b 9 ™
L < w
4 4 S
d 1 -
- 9 -]
b 4 w
L 4 o
L 4 -
- 91 oc
L 4
L 4
s <4
b 4
{0L
4
L 4
3 <
3 4
3 -
L ;ow
L 4
s 4
4
b
i 106
L E
L g
o M 9
S 4
AT G A T AT I A T A I I A WIS WA IS WU W ey I U . oo—

TRIAXIAL COMPRESSION TEST

Tambert and Associates

MB D6 LGE

Do




POULLIPUN-PIILPI|OSUOD :j4]] 40 3dAl

HY1La1dI330 31dWvs

120) 4| 01 1334 6 e h-g0W :3ITO0H 1S3L
g 6517 :YIGWAN 3ITdWYS AYOLVHOBY
(154) SS34LS 3A1L123343 (3) mivdls Wiy
oct o> O O 09 05 oy Of 0z Ol Gl 68 L9 € yweg 71
[ R S e v ey §v vV ¥ v §wv v Yy ve v gV vV V¥ v o v § v v vevV 11114- f{il L v e eTETe Y Y vy L ZN0 ZI SEn e 4 v L i SEA SEA SN SN SN
” lJor <2 |
! . m o O—
b A > r
b - - - >
L ) oz ., -
f ] 2} 1 oz
r ] [ {o¢ =
. ] < } jo
I oy & | ] =
4 - 3 4 o
” L haad b . =
. ) [ Joy «
P 4 d L =
T - - - -1“
m 1SG Z = UOYISIYO) 1 1 Jos ¥
b - > - d
- olf = uo11d14y jo 9| bue jeusdjup ! ] ©
'PrP\rP-p- A 2 a4 2 2 4 4 X 2 a2 2 s 8. & 4 4 & 4 4 & a2 8 4 o 4 3 b-Pbpr.. ” “oo
¥ -1l €€ | zz6 | ol 1 m jou
i L ng A4 2°26 0Lt 4 [ ]
81 £°€7 S €2 2°6 0°L\ | g {c8
(15d) (154) (1sd) | (3424) (2) | u3zewnn : A
danssaug| $S3415 Pianssauad| A1isuaQ | IUIUOJ] JF4uVS | ]
104 |401e1A09Q bu) Aag 94Nn3S 10} s )
-uijuoj] terirug fleItug o . )

TRIAXIAL COMPRESSION TEST

Fambert and Qg

M.70645F

°
H

Project No.

Ba

Figure:

gociates




LETT :YIANNN AYOLVYHOEBY

(1Sd) SS3¥LS 3A1123443

091 Oyt 021 001 08 09 oYy 0z
g ]
f ]
r ]
[ ]
ﬂ ]
[ 1sd 0*| = UO|Sayo)
m o0 = U0J13j44 jo 3|buy |eusaju) ]
61 £t 6% ¥°s6 | 0°91 £
] h°8L 6¢ 5°96 0°91 r4
8i By S°gz %°S6 091 t
(1Sd) (i1sd) (15d) (434) ¢3)
2inSsaug) sSI341S  Panssaadl A1jsuag | 1ualu0)] saquny
9104 |a03eiasg bu) Aiq 4n3s oyl 3| dwes
-c_ucour_a_u_c_ 12§31}

(114

oy

09

08

(1Sd) SS3¥LS WVIHS

T

. P

paujelpun ‘pIIep||oOsSuc) :1g3) 49 3JAL
A .urwwxb 019

udle L-3 :NOILdIYISIA ITdWVS

(Z) NIVYLS WIXY
(174 Si ot S

L SNA L B u ) gun BN S0 Sun oa S S Sn s o e an s o s s g

0L

08

06

oot

oti

A A AR A AN AN SN NN JND AL S MUN SN B SN Sun SEL SNA Sl NN M Suh NN Sua San BN AN nm Aum b S Sun NN ANn SEn g Sad amm e BuM am amn s am mm )
ddvdmdmdncdndocivedendordurbndesdtond et aaddemdadedd s 2 A 2 4 & 3 2

oci

bbbl ndndbrodelndedeededd b A A A 2 2 2 A A 2 & 2 & & a

(1Sd) $S3YLS
TRIAXIAL COMPRESSION TEST

Lambert anh Assariatex

MBJ054LGE

! No:




8€ZZ :YIBWNN A¥OLYHOBY1

(1Sd) SS3uis 3AI11I3443

091 Oni  0Z1L 001 08 09 Oy (414
r ]
m 10¢
g ]
: 104
h o9
m Jos
- I1sd 4 = uoysayo) |
m oS€ = U01Idj44 jo I|buy |eusaju] ]
81 2°56 84 0°66 Sl £
6t 0°¢9 6¢ 0°66 Sl z
] 6°0% $°8Z | 0°66 Sl !
(1S4) | (1sd) | (isd) | (33d) %)
Janssaig| ssauls  panssasgl A1jsuag | Juaiuog] saywny
Ji104 |a101e)A3g 6uj Aag 4n3s joy| 3)dweg
-ujjuol] jeg3juy jleidtul

(1Sd) SS3YlS YV3IHS

Jujespun ‘pajepjjosuodup
(oo 5 rel vlo
S L.o; z-2

$1S31 40 3dAL

‘NOI11d1¥IS3Q 3IT1dWVS

(Z) NIV¥LS TVIXY

sZ. o¢ St ot S

P T YT T YT Y T YTy v vy vy vy v o v v o vy vr ey

DS s s aun mn o an . un o am L IR BB Sn Jan o G S G S B S Sh SB SN G Gu JEL SR

o1

114

/]9

W =

—
re—re

104

PU

A

190§

(1sd) SS3YLS YOLVIAIGQ

TRYAXIAL COMPRESSION TEST

09

0L

08

06

U U W U U W U N VI W Y U U W U S Y W W W W |

~—

dendand bbb e et nd e d e edded e d el e edoadecd i adnd ol

MB7054GE

! Ne:

Tambert and dAssociates




-l

TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MNT~-1 at 2 Feet

LABORATORY SA4PLE MUMBER: 2023

TRIAXIAL PERMEABILITY: 3.96 x 1077 cm/sec
CONFINING PRESSURE: 2 psi

IMITIAL DRY DENSITY: 106.7 ocf

INITIAL MOISTURE COMTENT: 14.5 percent

Lambert and Associates




NOILVII4ISSYTD

£202

2767 99°2 v

[4

RSN

Y3IGWNN A¥OLVHOaV]

(-2) IN3IINOD 3YNLSIOW ALITAVYY 21412348 Id

i

1M

11334)
H1d30

"ON 370H 1S31

©159) s|sAjeue 3z|s ujesb 3yl Aq pIajedjpu| ueyl sabise| sIjdj3sed vleuod Aew S| |OS NS u| Iy}

"Yyduy n/g ueyy

iabse| s3z|s d|2]34ed OU PIUILIUOD YO |YM |ejidjew jJO I|dwes e uo pPIIINPuOd Sem 1533 S|sA|eue 32)s ujeab Iyj :3ILON

SHILINMITUN NI SIZIS Nived

{ 1 LR A |

LILILAA

¥ L] i

4

Fia’

[

1Vp]
ul
>
id
- J
O
=
O
—q-q-q T La q—q~<-— L qJ‘qﬁﬁu« | § A § A—qdqp n
000 300 0 $00 00 2100 ({33 10 7O 90 e o de . €2 (-] ' 903
oo1 2D
: @
[0 o8
o¢ > H
v
(o1 o2 (&
(¥9]
os o< N
v
o :
< - - - pr -
- ] <
& o¢ o x e
- - O
-w ov 8 “ Pl Rt
(9] (S ]
@ [ 4
w
& oc o &
o oe o
N //r .
/ -
o! os ..H._ w
w
a: T
o 001 ! m.w
002 Ovl 09 O» o2 ol v KY; MK K3 9 v
S3ZIS 3AIIS OQHVONVLIS SN - ®
T 1 weaIn ] asevod I | ITev0d <y
| NY al
AV 0 ivs aNvs IAVHD $370800 :
_ 52
NOILVIIAISSYID UOS GO3INN ° 9
)




NOILvD141SSVYTD

hto? 891

¥39WNN AY¥OLVYO8V1 (2) AN3LNOD 3YNLSIONW ALIAVYYD J14§23dS

L tz ] S L-LNW
(1334)
1d M H1d30 *ON 370H LS31

~3s93 s|skjeue 9z|s ujeab ay3l Aq pIledjpuj ueyl .dbue| EYEXRELL

ujeiuod Aew S|}0S NI|S U] 3yl "Ydul K/’

]

J\

veyl

a962e| $9Z|S @|d|1sed Ou paIujeIUOD YIjym |eladjew 4O 2jdwes e uo pIIDNPUOD- SEM 1533 s|sAjeue az|s ujesdb ayy :3JION
SMILIWMINUN NI SAZIS NIVEO

Fig'
l

1

(7p)
V8
>
a
>
O
<
-q‘ o
X L T v | { T Al T 7 LR LA T TV _—
Oo.o—Mo ~c.oo ' qaouoo- . qq.uo -c-o -omo-dﬂ .._o 70 .ﬂ v oﬁ. o a—a h. oe ! o_a ° MH. o-o- ..Hlv
!
@
8 - - Q m
- n
(o] -] -- oz (&)
/ L
) Wi
oz r/r/// o< ™
- s e S
o -
z N i
: \ x 3| &
e o \ 1 3
-
..u (0] AA 4 “
v '%
- 4 [ 4
w . \ed
e o¢ oL e
o2 AV os
L _ S
N —_ _ s
0 N X N A 00! o O
002 Ow! 0% Ov oz (o] v K ML o0 - 9 A o
S32IS 3A3IS GHVONVLIS SN M *
- U
s | areon 1 sevod Inis A ISwv0)d o A
AVID  ONV 1S Py — YT €37@600 s [:
i
®
NOILYIIJISSYID NOS Q34NN [
r g - i I
= \j.m




NOT1VII41SSVY1)

9202 T4l ——— 4 62 2/ 2 T-1NW
(1334)
Y38HNN AY¥OLVYO0EV] (<) IN3LINO2 3Y¥NLSIOW ALIAVYD J14121dS Id 17 H1d3Q "ON 370H 1S3

“1s331 sysAjeue 23z|s u|eab ayy Aq P31edipu) ueyy idbue| sa|dj14ed ujejuod Aew S110S RIS U} 3Yy -ysuy w1

ueyl
13bse} sazys 3|>j34ed ou paujejuod Y2iym jeja3lew jo 3|dwes e UO PIIINPUOD Sem 31$3) s|sAjeue 3z|s ujeib ayy 310N
SU3L1IMINUM NI €321 NiVED
( T T 1T YTy T T T rrny LRAREE RARAL! Y T qd.:d | Y _d.:.u. )
8-:\&0 3OO0 Q@ €00 © X 300 $00 10 JO [ X ] (- X) o - X3 . o8 (-3 * 003
06 ot
fo]'] = o2
o1 / os
,IIX/I
[}
b 09 ov
: A
"~ a
Y o¢ : /// o 3
Lod -
..-h. Oy / o “
2 AN 2
< oc 1// oL &
AN
oz o9
N\
[o]] /4 (o
. :HUﬂ‘nWlll — - - o
002 Ovi 09 Ov oz (] v kY3 SOk £ K
S32IS 3A3IS QHVANVLIS SN
AYD GNY s Jus ur LAl L] — 3Swv0) Ing — ISwv0)

anvYs TIAVYEO

NOILYIIZISSYID UOS Q34NN

n
n

AR

RFL-87-01

&
L
‘@
&

MB705LGE

uo_b Number:




PERCENT RETAINED

NOILVI131ISSYT)

¢c=1HNN

yiu: 5t - o v

11334)
¥IGWNN AYOlvyo8Vv () LNILINOD 3¥NLSIOW ALIAVYY 21412345 Id n Hi430 *ON 370H 1S3

S3Y sysXjeue 3z s ujesd ayl Aq paied|puy ueyl aabiej sa|dy3ied ujejuod Aew S| |OS NI|S uj Y]

“ydous ueyy
19bise| sez|s I|d114ed ou paujeIuod YIjym (ejadjew jo Ijdwes e uo PIIINPUOD Ssem 153 sisAjeue 3z|s :_m..m w.\:_. $310N
SHMILINITUN NI SIZIS NivyD
[ T T T 7TTT] LI BER A R AR BLENEELANE BN SR I R 4 T T -ﬂq:d L S| -—qqqu. |
8“80 300 O £0090 10 0 200 $00 10 70 90 o ot gs U o (] ° 008
o6 [o ]
(o 7] oc
o9 (»
os o
Oy (o, ]
oc o
(024 ce
(o]} 06
o] — 001
002 Ovi 09 oy’ oz oi v M S I A 3 ]
S3Zi1S 3A3S QHVAONVLS SN
DPuts 1 oeQIn | aswvod Ing ~ ISuvO)d
AYD aNyv s
aNYS 1IAYHO $3749600

NOWLYIINSSYID T0S  O3t4INN

PERCENT PASSING

l9'

Fi

IGRA!N SIZE DISTRIBUTION CURVES

Rifle-RFL-

Project:

!



(M) “Ap1aaeab AprybypstApuerstyys

NOTLVIIJ1ISSVI)

Lzoz

£°01 29°2 -- -- /1 g€ -1NW
11334)
Y3IGWNN A¥OLVYOAVT A.‘..v INIINOD JYNLSIOW ALIAVYD J14123dS Id 11 H1d30 "ON JT0H 1S31

1531 sysAjeue 3z|s ujesb Iyl Aq paiedjpu] uey)l sabie| sa|oj3led ujejuod Aew S1{O0S Nl1s uy ay)

43bse| saz|s 9|d|3sed Ou PIU|LIUOI YO |YM |e|iJeW JO I|dweSs @ UO PIIINPUOD SemM 1533 sisAjeue az|s u

SHILINIT NN NI S2AZIS NIVHS

*s3ayduy § ueyl
1246 3yy :310N

o
g
(V2]
W
>
Qc
D
(&)
&
LR —--~ 1 1 § ﬂ—nﬂq-— LB v q—_‘dqdd L § 1 qm-uJAM 1 T quJ-F 1 o
1000 3000 $§00© 100 3100 %00 (X ] t £ ] [ K] X ol X3 U ot (- ’ 003 Tlu
(o e]] D
@
o
06 o —
v
os o2 Q
w
o4 o< N
)
o
¥ o9 or o
< z =z
o a1l <«
 os os 1d
(&)
z % p—
w Oy os mm
(9] . (&)
[ 4 9
& o < oL o
o2 S~ oe -
- il
A} q-/
o1 F——— o6 jco 1)
N Log
o 00i = &
002 Ovi 09 Ov oz ot v X MJA R £ ) v
S3ZIS 3A3IS QHVONVLS ‘SN 2
Y I I T aceved Inig | Wevod x ¥
AVID  ONV LW
s aNvs 3AVES <£378800 . .w
v z
NOILYIIAISSVID UOS  0314INN upmx s

.
.
)




RCTAINED

FCRCINT

NOILVII41ISSYID

g820¢

$°8¢

---- dN

1z

S

h-LNHW

Y3GHNN AY¥OLVYO8VT

(*) LN3ILNOD 3IUNLSIOW

TSIT STSATCUT JZT3 UjeJb o4l Aq paied|pu| ueyy aabie| sa|d]3Je

ALIAVYD D14123dS Id

n

(13334)
H1430

“ON 370H 1631

ujeljuod Aew S$|10S NS Ul YL -youl w/1 veys

aobae| s3zys 9d]31ed ou paueIUOD YO iym |ejiIjew JO djdwes e UO PIIDNPUOD Sem 33} s|sAjeue 2z|s ujesb Iy} :3IION

SNILINITUN NI SIZIS NIVHOD

T T 1 77Ty

LN B B R R AR L B I AR A A | LR AL VLIRS LA § 1
8"80 100 & €009 100 3100 $00 (] Jo 90 o ol “ s 1 ol o€ * 003
06 = L o
<73 / ot
(¢} ov
(019 / 0o
Oy / o?
" N o
(024 // o8
o1 / o6
\\
. 1% 1 oor
002 Ovi 09 ov oz o v M OXS W L .9
S32IS 3A3IS QUVANVLIS ‘SN
dnis 1 wmaan ] cuv0d Inis | Isev0d
AV oz<. s aNvS 3AY90

NOILYDIJISSYID 0S 031NN

PERCENT PASSING

RFL-87-01
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TEST RESULT SHEET

PROJECT: RFL"Bi'OI

TEST HOLE: MNT-4 at 6 Feet

LABORATORY SAMPLE NUMBER: 2029

SAMPLE DESCRIPTION: Silt,clayey,slightly sandy, (ML)

INITIAL MOISTURE CONTENT: 39.3 percent

FLambert and Associates

Project No. !

Mo, 546Gt

Figure:
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TEST RESULT SHEET

PROJECT: RFL-87-01
TEST HOLE: MNT-5 at 2 1/2 Feet
LABORATORY SAMPLE NUMBER: 2032

5

TRIAXIAL PERMEABILITY: 3.8 x 10 ° cm/sec
CONFINING PRESSURE: 2 psi
INITIAL DRY DENSITY: 90.9 pcf

INITIAL MOISTURE CONTENT: 15.5 percent

SPECIFIC GRAVITY: 2.69

Lambert and QAssociates

Praject No.:

WS70ShGE
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TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MNT-6 at 2 1/2 Feet

LABORATOPY SAMPLE NUMBER: 2034

SAMPLE DESCRIPTION: Silt,sandy, (ML)

INITIAL MOISTURE CONTENT: 22.0 percent

Lambert and Qssociates

Argject No.:
 Date :

M37054GE
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TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MNT-8 at 2 1/2 Feet

LABORATORY SAMFLE NUMBER: 2036

INITIAL MOISTURE CONTENT: 25.3 percent

SAMPLE DESCRIPTION: Silt,sandy, (ML)

Lambert and %aciata

! _Ne.:

MB7O54GE
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TEST RESULT SHEET

PROJECT: RFL-87-0!

TEST HOLE: MNT-9 at 3 Feet

LABORATNRY SAMPLE NUMBER: 2039

SAMPLE DESCRIPTION: Gravel,sandy, (GP)

INITIAL MOISTURE CONTENT: 2.2 percent

Y

£

S

Lambert and Associates [Ty B W5 o
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TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MNT-10 at 5 Feet

LABORATORY SAMPLE MUMBER: 2043

SAMPLE DESCRIPTION: Sand,medium to fine grained.sliqhtly clayey, (SC)

INITIAL MOISTURE CONTENT: 24.2 percent

Project No.: M:-O54GE

Fambert and Qssociates
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TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MNT-14 at 7 Feet

LABORATORY SAMPLE NUMBER: 2050

SAMPLE DESCRIPTION: Gravel and cobbles,sand matrix, (GP)

INITIAL MOISTURE CONTENT: 16.8 percent

Project No.: MB87054LGE

Tambert and dAssociates Bate

Fimwe:




TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MNT-15 at 2 1/2 Feet

LABORATQRY SAMPLE MUMBER: 2051

SAMPLE DESCRIPTION: Gravel and cobbles,sand matrix, (GP)

INITIAL MOISTURE CONTENT: 2.4 percent

Lambert and Associates Fteer Rer DI
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TEST RESULT SHEET

PROJECT: RFL-E7-01

TEST HOLE: MNS-8 at 1/2 Foot to 1 Foot
LABORATORY SAMPLE NUMBER: 2060

SAMPLE DESCRIPTION:

TRIAXIAL PERMEABILITY: 6.2 x 1078 cm/sec
CONFINING PRESSURE: 2 psi

INITIAL DRY DENSITY: 95.9 pcf

INITIAL MOISTURE CONTENT: 19.5 percent

Lambert and QAssociates

MB7054GE
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TEST RESULT SHEET

PROJECT: RFL-87-0!

TEST HOLE: MOT-18 at 1/2 Foot

LABORATORY SAMPLE NUMBER: 2070

TRIAXIAL PERMEABILITY: 1.6 x 1077 cm/sec
CONFINING PRESSURE: 2 psi

INITIAL DRY DENSITY: 99 pcf

INITIAL MOISTURE CONTENT: 16.5 percent

Tambert and Associates

Project No.: Me T J54GE
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TEST RESULT SHEET
TEST MOLE: MOT-21 at 1/2 Foot

LABORATORY NUMBER: 2209

TRIAXIAL PERMEABILITY: 1.4 x 10° " cm/sec
INJTIAL DRY DENSITY: 107.6 pcf

INITIAL MOISTURE CONTENT: 11.5 percent

CONFINING PRESSURE: 2 psi

FLambert and QAssociates

Project No.: MB/O0LLLE
[ Date :

mRRITS




T ORCTANED

PLRIEN

NOTIVIIJISSVID

0121 N 9) . - q L ¢- 10V
(1334)
HIguNN AYOLVYN08Y () LN3ILINOJ 3HNLSIOW ALIAVYYD J141D3dS Id 11 H1d34 “ON 310H 1S31

1521 sysAjeve az|s ujesb 3yl Aq piedjpu} ueyl aabiae) sa;dy3jied uieIuod Aew S| |OS NI|S uj Yy TSIYdU| Z/1 t ueyd
4oba2| s3z)s 2|2]349d OU PIUILIUOD YO lym |E|aIlew O I|{dwes e UO PIIINPUOd Sem 3153) s{sAjeue 3z)s ujesb ayy :3j10n
S¥ILIMITAW NI S2ZIS Niveo

f 1 A § LA LRLRA ¥ 1 1] — LBLRBA | L] L 1 q\qqdd A L { T | BRLIRRAJ ' LI S 11—F B |
CC.:..CO $v0 o $§0090 10 0 300 300 '@ T0 90 0 o3 gs 1) (X1 o ‘ 008
06 ol
00 oz
(¢7] ot
09 o
os oS
O» o9
o¢ AN ol

N
02 - AN R e
—
//
(o1 —— o 3
/
) - -~ . . . . ool
002 Ovi oy O» oz oi v X Xa ok K3 K}
S3ZIS 3A3IS QHYVONVLIS SN
[ 1 eaIN [ aswvo2 N [ swvod
IS ) N all
v  QOnv  1us pryee— ST $32789800

NOWLYDIAISSVYID 0SS Q314NN

PERCENT PASSING

7-01

-

———
Rifle-RFL-

Project:

IGRAIN SIZE DISTRIBUTION CURVES | ¢

Job Numbe




A.NES

|ET

PERCENT

NOLIVII4ISSY)D

o
o
J,
1ize _—— ———— - - -10MW 2]
41} 12-10 Ll
. (1334) e
H39WNH A4ILvd08VvT (1) IN3LINOD 3YNLSIOW ALIAVYD 31113348 Id 1 H1d430 “ON 370H 1S31 .l.w
"1s3) sisAjeue 3zys ujesb ayl Aq pailedjpu) ueyl aabise| sa|d)3sed ujejuod Aew S|JOS NS Uy Yl -yout q/1 ueyl ©
43bJe| s$3zys I|dj34ed OU pPaULIUOD YIIym |ejialew JO I|Jwes B UO PIIINPUOd sem 1S3 S)sAjeue azis ujeab ay) :310N
SH3LINITUN NI SAZIS Nivud | S
r T T 7T YV oTY 1 T rvrIryg LRANLEE BRALRAL T 1y Jyrru T T T Jrrre 1 —
o 1000 $00%® Q0 300 00 s 9 30 0 [-X) o [ X &. ot o * F 003 v“l
Ot -
Q
06 ac
ol -
mw
vl oz Q
uJ
0z oc ™~
n
09 oy s._
z <
3 Qs,v <[
0s s x (1
— / - O
(414 os X e
\ o
\ g
o€ K od
\
o2 / 08
01 / 00 “
N ] 2
-0
o . . . —— oor |V &
002 Ovli o9 O o2 o v K71 RSV £ K ~ x
S3ZIS 3A3IS QUYONVLIS ‘SN <
[V
Mg ]  wwasm ] sswvod i 1 $3ev0) o
vi) ON 1
A v s anNvys T3AVHD §27e000

NOILYDIJISSYID 0SS Q34NN

Project:

LJob Number



PERCENT RETAINED

NOILVII4ISSYYD
Lot 6°6t -- dN 91 S TT-10uW
(L334)
¥IGWNN A¥OLYYOSY () INILNOD I¥NLSIOW | . ALIAVYD 2J141234S Id ih! HL1d30 *ON 310H 1S3L

*1s53) s|sdjeue 2z)s ujesb Iyl Aq paired|puj ueyy iobie| sa|d]34ed ujeIUOD Aew S|]OS NI|S U] Y] “Yduj y/|

SHILIAINITUN NI SIZIS NIVNS

ueyy
a9bise| s9zys I|d|34ed OU PIUILIUOD YO |ym |ejaIjew JOo d|dwes e uo PAIdINPuod sem 3IsA) S|sAjeue az|s ujeab 3yj :3iQ0N

[ LN R S B R R | T T T T vyreg AR AR ! LI __q-d LR __-.u- 1
ooloRe __100e 8009 ©o 300 $00 ) ¥o (1) o o1 ge ] o o o0
o¢ - o
/I
oe [~ oz
oL N : o
N\,
09 / ov
oS os
ov /V o9
ot / oL
A\
o2 // 08
ol A os
AN
0 N A A A R oot
002 Ovi oy Ov oz ol v ML K L 00
S3ZIS 3A3IS QYVANVLS ‘SN
duis 1 eo3n | 3swvod dard | 3eev0d
A¥13 OGNV LTS pyee SYYSTT) £3760

NOILYIIANSSYID UOS Q3NN .
r" —— R ——

T
a)
c
1!
(03]
(¥¥]
>
x
D
(&

<
o)
-
D
@
x
—.Iu
0
Q
lJ
N
N

PERCENT PASSING
1
i

Project: Rifle-RFL-87-01

l#o Nomber:  M8705LGE



(aS) Aliaaesb ‘pueg

NOILVII4iSSVTD

£L02 (1 -- -- --1 393 2/1 ¢ 4Z-10W
11334)
¥Y3GWNN AYOLVYOSYI (Z) LNILNOD 3UNLSIOW ALIAVY9D 214123dS Id M HLd3a *ON 370H 1S3L

*1s9) syisAjeue 3z|s ujesb Iyl Aq pIled|pu| uey) a9bae| sI|dj3aed uleIUOD Aew S| jOS NIS U| IY)

"saysuy z/1 | uveys

49b6s@| saz)s I|dj3sed Ou paIUjRIUOD YO |YyM [Bilew JO Ijdwes € UO PIIDINPuUOd Sem 1Sa) s|sAjeur 2z|s ujesb Iyy :310N

SHMILINITNUN NI SAZIS NIVYS

Fig:

1
o)
L
>
ac
D
QO
&
LN S R BR R R T T T Jrrrry £ v g 1 ._1:& T T _‘..-F ) ] .....H
1000 3000 $009 100 3100 $00 X 1 3 [ X.) [ X] o gt * Qs (13 g ’ 003
(7o ] - o}
(80]
(o, ot aC
N "
/ —_—
(o]"] oz O
oL / o N
a \ N
Y 09 A or .Nu =z
< = =
~ a] <«
& o¢ \ s I nnw
” / o le E—
5 o . \ 8
[- 4
v AN o
[+ . oL a
(24 A./ o}
5
ot // os ~
oS
- -3
o ool s <
0C2Z Ovl 09 O» oz oi v X OB K3 K V=
S3ZIS 3A3IS QYVANVLS ‘SN = %
[ T1Y) 1 neodn 1 2cev0d Ing H I8wv0)d w
| N N
AYI) ONY 1S ONYS IIAVUD £$376800 -
NOWLLVIIISSYID TNOS 031NN ﬂw
— N



NOILVII41ISSVTD

4loZ

-- -- g VL4 2/ 9Z 10W
(1334)
YIGHNN A¥OLVYO8Y (%) LNILNOD F¥NLSIOW | - ALIAVYD D1413dS Id | 17 HLd30 "ON 370H 1S31

-1s21 sjsAjeue 2z|s ujeib ayl Aq paredjpuj] ueyj usbiey sadj3lsed ujeluod Aew S|10S NI|S u| IJYL

PERCENT RETAINED

SHILINITUN NI SIS Nivyd

"s3yduy /|

| ueyl
13bie| s$2z|S d|2}142d OU PIUIEIUOD YO |yM |ejidlew JO I|dwes @ U0 PIIINPUOD Sem 1S3 S|sAjeue 3z)s ujeab ayy :31ON

[ LR AR BLAREE T T T Jrrneg  § LANR BN SR A1 T T ---d | S | ---.-F 1
Oouooe 1000 €000 100 300 500 K 30 90 X ol das ) os o ‘ 003
06 ot
/V

08 o2
oL (o
09 /4/ or
0¢ // ot
(o] 2 / o®
(o1 % / od
oz f// os

—
(6] ¢
0 A . . . -~ _ _.I»II. 001
002 Ovi o9 O» oz o v o 74 XA ok Y "
S3ZiIS 3IAINS AQHVANVLS SN
D 1 ean | dswvod Inis |  3swvod
A¥Y1D ONY 1S
anYs TAvED §31e800

NOILVYIIFISSYID HOS 034NN

PERCENT PASSING

Fig'

Rifle-RFL-87-01

-
u
-

-
o

&

rGRAIN SIZE DISTRIBUTION CURVES

’ &

Lot Numbe. H87054GE



" NOILLVY3L4tSSVTD
SIUT ¢ U1 -- -- -- /1 T [Z-10W 8
(1334) W |
Y3GWNN AY¥01iVH¥08V1 (%) LN3ILNOD ¥NLSIOW .ALIAVYYD 214123dS Id 1 H1d43Q “ON 3T0H 1S31 ﬁUv
. a9bae| sa|oyised utejuod Aew S[iOS NS U} YL  "Ydu) h/| ueyl
uomww”;mw wM_M%w.ww M Mbmmwcwuwcbu NWWMN_WNT“M% 30 O—MEmm_m_co vo»w:vccu sem 1S$33 m-m».n:m 9Z|s ujeub vm._. 310N _
SHILINITUN NI SIZIS NIVHD W
L LB | 3 AL | | v T LR LA T LI Tt T | S R BRI LA 1 | -
.oﬂa -o-oo ' lﬂowu- i -.M.o 300 La ._: } () .—d oﬁ o e—- h. [1] ow ’ oh. 003 m
[o o]}
@
('3 o m
08 N oz Q
/
ul
o4 o q7|..
(7))
o
oY
x o \ z| =
< N
5 \ s 3] &
 0O¢ / « &)
w Oy / N.v !
o ]
« / - |
ﬂ [0 / oL n
oz oe —-
iy
06 ~
ol \ ©
- O
o -
o - A . a N ool < &
002 Ov! o9 Or oz o v K 74 XSO W . 3 ) o 5
S32IS 3A3IS QHVANVLS SN « x|
Y : T «
214 1 ~wo3R 26wv0I Inig Iuv0d
A¥IJ OGNV LS e STV $37760 m
2
NOILYIIAISSVID O0S G3I1ANN 3




o
"
(d9-ds) *Al19Aeab As3a‘pues NOT1VI141SSY1) e
e L --- -- -- 6 (Z-10W Mw
113334) W
HIGWNN A¥OLYHOBV () LN3LINOD 3YNLSIOW ALIAVYY D141D13dS Id 11 H1d30 "ON 370H 1S31 D
TIEIT S|SK[CUE SZ|s ujeJb 9yl Xq paled|pu] ueyl aobie| sa|d|3J4ed ujejuod Aew $])Os NI|S U| 9yl -sayou| ¢ ueyl ©
J9bie| $3Z|s I|Dj34ed OU PIU|LIUOD YI|Ym |@|s33eW jo I{dweS e UO PIIDNPUOD sem 1S3 s|sAjeue 2z}s ujeab ay] :3L10N )
SY3ILINIT UM NI SIS Nived m
—‘ T 1 qﬁq--ﬁ ¥ 1 qqq--—  § 1 -—--— 1 | —‘dﬁd-d 1 T qﬁudup 1 o
1000 300 O $0090 100 3100 $00 16 70 80 ot ol gs U ot (-] ‘ 003 mll
001 . 2
@
Vg
(o] ) oz Q
PV
oL o< N
o / n
«“w 09 or o
2 N z rd
- a <
»n g
x os os 2 "w
(W) Oy o “
2 \ <
(™)
a o¢ x // oL n
02 / (o ]
ol 8 w
o oot 3
002 Owt o9 Ov o o v M S I | £ K) s
S32IS 3A3JIS QHVANVLIS SN : T
(X
) [ ~vaan I aswvod Intg H Jievo)d Y
AVID ONY 1S
v ONYS 13AVNO $310800 & w
s
NOWLVIIIISSVID NOS QIidINN : 3
| -




PLRCENT RECTAINED

(W) TRake > TApues “3i1s

NOTLVIL4ISSV)

9/0¢ h-gl 892 - - £ 8Z-10W 7]
11334)
YIGWNN AYOLVY208V1 (2} IN3ILNOD IUNLSIOW ALiAVYY D1413348 id 11 Hidid “ON JVOH 1S 41

*1521 s|sAjeue 2z)s ujesb ay3y Aq paiedjpu} ueyl sabue| s3|Dd)34ed ujeuod Aew S| jOS NS uy ayj

SHILINMIIUN NI SIZIS NIVHD

"Ysu| 4/¢ ueyy
Jovae| s$3Z|s 3|2|Ised Ou PIUILIUOD YI|YM |eja]jew 10 2|JdWES @ UO PIIDNPUOD sem 31s3] s|sAjeue 2z)s ujesb Iy :3IQON

oz

[ YT T T T TTITT] TV T T T T T T T I ]
SHQOO §00 O $0090 Q0 300 €00 t 0 Jo 90 Q1 o2 vs . ot 7.3 -

o, 3

08 «

(s 73

09

oS

[¢] /

o< V/

o2 /

/{
. T~C
8 .
(o]
0CZ Ovi o9 oO» oz o v Y, X £ 9
S3ZIS 3A3S GHVANYLS SN
YY) 1 e dn | aswvod N — I8uv03
AYIYD) ONY 1S
awvs T3AVUD £376u00

NOILYIIISSYID NOS Q33NN

PERCENT PASSING

an

GRAIN SIZE DISTRIEUTION CURVES

Project.Ri fle-RFL-87-01

M87054GE

Job Number




TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MOT-28 at 3 Feet

LABORATORY SAMPLE NUMBER: 2076

SAMPLE DESCRIPTION:

TRIAXIAL PERMEABILITY: 1.3 x 10°8 cm/sec
CONFINING PRESSURE: 2 psi

INITIAL DRY DENSITY: 102.1 pcf

INITIAL MDISTURE CONTENT: 14,5 percent

| Broiert Na : MZT05L0E

Lambert and dAssociates Dete
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TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MOS-1 at 0 to 1 Foot
LABORATORY SAMPLE MUMBER: 2078

SAMPLE DESCRIPTION:

TRIAXIAL PERMEABILITY: 1.6 x 10°° cm/sec
CONFINING PRESSURE: 2 psi

INITIAL DRY DENSITY: 90.5 pcf

INMITIAL MOISTURE CONTENT: 19.0 rpercent

Tambert and dAssociates
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TEST RESULTS SHEET

PROJECT: RFL-87-01
TEST HOLE: MOS-7B at surface
LABORATORY SAMPLE NUMBER: 2084

INITIAL MOISTURE CONTENT: 1.5 percent

FLambert and Associates

Project No.:

M87054GE

"Dote :

Figure:
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Chen & Associates 96 South Zu Cascer

Oenver, Coloraco 8C223 Ccicraco Serings
Consulting Geotechnical Engineers 303.744.7105 Ft. Collins
Gienwccd Scrings
Prcenix
Rcek Springs
Sait Lake Cily
San Antonio

March 4, 1988

Subject: Laboratory Testing, UMTRAP, Rifle,
Colorado

P.0. No, 3050-511-9602
Job No. 1 125 88

Mr., R.E. Cooney

MX-Ferguson Company

P.0. Box 9136
Albuquerque, New Mexico 87119

Dear Mr. Cocney:

As requested, we have performed capillary-moisture relaticnship teésts on
each of fourteen soil samples received January 21, 1988, at our Denver
laboratery. The results are presented on Table I, enclosed. All specimens
were remolded to approximately 90% of the stardard Procter density at the
ot Lnum moisture ‘content, as provided by you.

If you have ‘any questicns or need further assistance, please call.

Sincerely, ]
CHEN & ASSOCIATES, IMC.

By ;;R[Z;-4(//7LUK(C—\

Iy K. Miller, A.F.T.
SOL].S Laboratory Supervisor

SKW/djb

Rev. By: KRC

Enclosures: 5025-RFL-C-09-01062-00
CC: Mr. Robert Heneks

MK Engireers, Inc.

RECEIVED. MKE

MAR 08 1953
UMTP\A-S.E,



Sample No.
Degth

Average Initial
Moisture Content, $%

Average Initial Dry
Dersity, pct

Average Initial
Cargaction, 3
Tensicn, bars

0.1

0.5

1.0

2.0

4.0

7.0

15.0

MKE

0

CCUMZNT

NO.5025-RFL-C-0¢-0106:-00

CHEN AND ASSOCIATES, INC.

TABLE I

SUCMMARY OF CAPILLARY-MOISTURE
RELATIONSHIP TEST RESULTS

MNB-1
30°'-34°

19.23

89.8

25.28
19.94
18.47
15.94
15.58
15.92
15.03

MNB-5
18°'-28"

17.04

92.3

89.6

15.54
9.76
8.80
5.70
5.30
5.48
4.56

MNB-6

9'-19*

11.60

98.5

89.6

MNS-8
1/2'=1"

19.11
95.9

90.0

March 4, 1988

UMTRAP, Rifle, Colorado
Job No. 1 125 88

Page 1 of 2

MNS-10 MNT-6
1/2'-1* 5S¢

16.43 15.63

97.7 94.4

90.0 89.9

Moisture Content, %

13.12
8.10
7.03
4.42
3.61
3.87
3.09

25.47
20.81
19.74
18.16
17.98
17.37
17.62

13.43 11,80

8.67 7.65
7.44 6.64
5.64 5.54
S5.54 4.92
6.02 4.54
5.24 4.70

RECEIVED - MKE

MAR 03 1988
UMTRA-S.E.
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CHEN AND ASSOCIATES, INC.
TABRLE I
SUMMARY OF CAPILLARY-MOISTURE
RELATIONSHIP TEST RESULTS
Sample No. MNT-12 MNT-20 MOB-1 MCB-4 MOT-15
Depth 1/2'=1 172 4' 2 1/2'-7 1/2*' 9-14' 0-1'

Average Initial
Moisture Content, § 13.96 14.68 16.48 17.23 16.22

Average Initial Dry

Density, pcf 103.1  103.8 91.4 921  95.2

Average Initial |

Ccmpacticn, % 90.0 89.9 90.0 89.8 90.2
“ension, bars Moisture Content, %
0.1 21.04 16.83 1.9 13.44 22,32
0.5 13.90 14.60 6.73 7.44 16.3¢
1.0 13.06 14.28 6.12 6.70 15.62
2.0 11.53 13.55 4.18 l4.62 13.26
4.0 10.87 13.02 3.98 4.24 13.88
7.0 10.84 12.88 4.10 4.46 14.07
15.0 11.48 12.90 3.62 3.74 14.26

March 3, 1988

UMTRAP, Rifle, Coloracdo
Job No. 1 125 88

Page 2 of 2

MOT-18 MOT-28  MOT-33

12! 3 2!

16.46  14.84  16.63

99.1 101.8 94.8

90.1 89.7 89.9

20,32 17.88  19.37
14,71 14.06  14.06
13.63  13.53  12.54
10.88  12.48  11.40
10.86  12.12  10.72
1.0 1138 10.42
10.54  11.94  10.08

"



ATTACHMENT 2 TO EXA!SIT €, CONTRACT K9,

3487048570022

TIMI-C3IP2N

&w

JECORS EMGINEERING BROUP INC

MINQVL U PMLA 1IN

REPCORT CF HADON DIFFUSION CQErFl"!ENT MEASURCMENTS
NDENT CiFFUSIONM TEST

:T.‘!OQ

AEPORT DATE 3/18/28

CONTAACTY CR%17 . 112
| BY Ry /4
SAMPLE IDENTIFICATION Tailings -- Rifle, €O
R Assocfates Engineering C ati
suSMITTED By DotTs b Asso Engineering SPrRecatiigo
SAMPLE 1D | MOISTURE DENSITY |RADON DIFFUSION| SATURATIONS| COMMENTS
(DAY WT.X) (g/emd) COEFF. (em?/¢) (Mp/P) POROSITY
Mh2-6 (9-19') 6.9 1.57 2.6E-02 0.25 0.44
M%3-5 (9-19') 14.0 1.59 1.8£-02 0.52 0.43
e € f0-9.) 22 .8 1.59 8.8€-06 0.35 0.42
% BASED ON A SPECIFIC GRAVITY OF  2.77 g/cms.
JEG-AL-AS-2 (07 * Water seering out -- excesdas

c¢rainage limit,

SAMPLE ID | MOISTURE DENSITY |RADON DIFFUSION| SATURATION®| COMMENTS 5f°

(DRY WT.%) tg/em?) COEFF. tem?/ ) (Mp/P) poROSITY | _

w3-2 (18-28')| 8.7 1.49 1.7E-¢2 0.29 0.43 i
wg-5 (1e-28')  14.9 1.49 1.26-22 0.48 0.46
¢ (18-28 22.4 1.4¢ 6.4£-04 0.73 0.45

» ON ; .73 qrerm”,
L}F’LSED A SPECIFIC omvn_v oF 2 g/c .
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3%.6704-5-87.2022

L

a:- JACCBS ENGINETRING GaoUP INC,
& MMMMWMMY“I
&
REPORT OF RADON DIFFUSION CCEFFICIENT MEASUREMENTS
TIME-DEPSNDENT DIFFUSION TEST METHOD
REPOART DATE 3/18/88
CONTRACT  C8717 - 112
;d:’g::_’{r _‘_,an N:j«f—/ 8y Rya A(/a)
SAMPLE IDENTIFICATION Tailings -~ Rifle, €O
{ Cor
SUBMITTED “Rogers § Associates Eng neerin% TQE;:; éEl\?ED
SAMPLE ID MOISTURE DENSITY |RADON DIFFUSION| SATURATION & COMMENTS
(DAY WT.%) (g/em?) COEFF, (em?/) (Mp/P) POROSITY
1C8-4 (9-14") 5.6 1.48 2.4E-02 0.18 0.45
MO2-4 (§-14") 15.1 1.48 1.2£-02 0.49 0.45
M03-4 (9-:4") 25.4 1.49 4.9E-06 0.84 0.45 »
' 4 gaSEC ON A A PESIFIC GRAVITY OF 2.70 g/cm”.
. 't ne ANl ea .. . sc=-edad deainang limie
SAMPLE 1D ‘ :HC:S‘:L;R:’ DENSI;’Y RADON o:rsugsorq SATURATION® |  commenTs
. (g/em3) COEFF. (em2/4) (Ma/p) POROSITY
MNT-20 (&) 4,2 1.67 2.6€-02 0.18 0.38
T &' -
20 (¢7) 8.7 1.67 2.6£-02 0.38 0.38
( MNT-20 (4') 12.7 1.68 1.6€-02 0.56 0.38
LT-20 (&) 19.5 1.67 1.1-04 .
— .J 0.85 0.38
! BASED ON A ®PECIFIC GRAVITY OF 2.70 g/¢m”, |
dEG-AL-AS-Z /o))
SAMPLE ID MOISTURE DENSITY  [RADON piFFusion] SATURATICN ® COMMENTS
(DRY WT.%) (g/cm?d) COEFF. (em?/4) (Mp/P) POROSITY
MOT-33 ( 8.2 1.53 2.4€-02 0.29 0. 44
M0T-33 (') 14.0 1.53 1.1£-02 0.49 0.44
'37-33 (%') 22.2 1.53 7.0€-04 0.77 0.44
.. I B = .*]." '% {] ' g L
—— B d J
‘  BASED ON A SPECIFIC GRAVITY CF  2.72  g/ca’,

.- - cm -



| JACOBS ENGINEERING GROWP #vC,
ALMVRVISAY] O LATION S
( “--—J ———
~ REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME=-DEPENDENT DIFFUSION TEST METHOOD
REPORT DATE 3/18/88
CONTRACT  £8717 - 112
-v'..\’. -‘:.Lf'g " ‘5‘ v Sl A QY BVB '/A!I"p
SAMPLE IDENTIFICATION Ta”*ngs,n- Rifle, CO
ineerd
SUBMITTED “Rogm & Associates Eng neer n% C?rporae“?eo
SAMPLE ID | MOISTURE DENSITY |RADON DIFFUSION| SATURATION® | COMMENTS
. (DRY WTX) | (g/emd COEFF. (cm¥s) (Mp/P) POROSITY
MNS-10 {%=1') 10.4 1.58 1.1€-02 0.39 0.42
MHS-10 (%e1') 15.7 1.57 9.5£-03 0.59 0.42
MNS-10 {%-1') 22.0 1.56 1.4£-04 0.8l 0.42
A BASED ON A SPECIFIC GRAVITY OF  2.70 g/em”,
1Eg-AL-AS-2 (¥l
' [ T e
SAMPLE D | MOISTURE DENSITY |RACON DIFFUSION| SATURATION®| COMMENTS
(DRY WT.%) |. (gremd COEFF. em¥/g) (Mp/P) POROSITY
MNT-6 (E') 8.4 1.52 2.28-02 .29 2.44
MNT-6 (5') 17.2 1.51 7.86-03 0.59 0.44
MNT-6 (5°) 20.7 1.54 1,4€-05 0.74 C.43
4. 1 .! ‘l 4|
% BASED ON A SPECIFIC GRAVITY OF  2.70 g/cm”,
I83-AL-AS-2 10T # Warer seeping uut -- exceeded drﬁwnaae limit. I
eAMPLE D | MOSTURE | DENSITY |RADON DIFFUSION]| SATURATION® | COMMENTS
(DRY WT.%) (g/emd) COEFF. (cm?/a) (Mp/P) POROSITY
M3.1 (30-34") 5.3 1.52 3.1€-02 0.18 0.44
“NB-1 {30-34" 10.9 1.52 2.4E-02 0.38 0.44
rwa-x (30-3¢'] 171 1.52 1.5E-02 0.58 0.45
8-1 (30-38'1  23.8 1.61 2.4E-C6 0.94 0.41

i

i ¢ PR

Ceanen AN & mcmcm ABAVITV nc

ce e s

2.73 a/cnx.
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ATIACHMINT 7 TO ExRIBIT C, CONTRACT N2,

33-675%-5-97-C732

.
PLls

JE

JACOBS ENGINEERING GROUP INC.

ALBUAVILPUT OPIRANONS

-

REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD
[
REPORT DATE 3/18/88
CONTRACT 8717 - 112
o offan irbemiabed gals BY rig L4
SAMPLE IDENTIFICATION Tailings .- Rifle, CO
Assoct ineering C 4
sUBMITTED BY Cotrs b Assoctates Engineering, e RectVED
CAMPLE D | MOISTURE | DENSITY JRADON DIFFUSION SATURATION® | © COMMENTS
(DRY WT.%) (g/emd COEFF. (em?2/4) (M!P) . POROSITY
MOT-28 (3') 6.0 1.62 2.7€-02 0.25 0.40
MoT-28 (3') 10.9 1.62 2.0£-02 0.44 0.40
#oT-28 (37) 14.9 1.64 4,6E-03 0.59 0.39
S TRED 20.0 1.83 6.4€-05 0.86 0.39
I % gASED ON A SPECIFIC GRAVITY OF  2.68 g/em”.
T otg-ALope-s VN '
s « . ¢ [
SAMPLE 1D MOISTURE DENSITY |RADON DIFFUSION SATURATION® | COMMENTS
(0RY W% |. tgremd COEFF. (cm?/s) (Mp/P) POROSITY
mog-1 (2%-7%') 9.0 1.46 2.4€-02 0.29 0.46
fuoB-1 (24-74')]  18.1 1.47 9.3£-03 0.48 0.46
uoB-1 (2%-7:')]  22.5 1.47 5.5£-06 0.73 0.6
- . - e J S T
& gASED ON A BPECIFIC GRAVITY OF 2.0 g/cm”.
JIQ-AL-AS"W"" * Woter aceping cut -- drairage limit exceec: :d.
: 1
SAMPLE 1D MOISTURE DENSITY |RADON DIFFUSION| SATURATION®| cCOMM
ENTS
(DRY WT.%) tg/emd) COEFF. (cm?/s) (Ma/P) POROSITY |
MOT~15 (0-1') 7.9 1.53 1.9E-02 0.29 0.41
MOT- -1
Q7-15 (0-1') | 15.9 1.52 7.9€-03 0.58 0.42
M07-15 (3-1') 22.8 1.53 1.3€-03 0.84 0.42
- 1 . -
l.' BASEC ON A BPECIFIC GRAV!TY OF 2.62 g/crn’. t

—_ . ememe m .

- =

o -
0 aTT - L

-~ - ea -
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REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
YIME-DEPENDENT DIFFUSION TEST METHOD

I F‘;‘?g JACORS ENGINEERING GROUP INC.

REPORT DATE 3/18/88
CONTRACT  £8717 - 112

it i el 210 BY AL
SAMPLE IDENTIFICATION Fattinge -- Rifle, CO
R Associ ineerd j
SUBMITTED BY ogers § Associates Engineer n%f??f?sréél\?go
SAMPLE 1D | MOISTURE | DENSITY [RADON DIFFUSION| SATURATION®| COMMENTS
(DRY WT.%) (g/cmd) COEFF, (cm?/s) (Mp/P) POROSITY
MOT-18 (3') 6.5 1.60 2.6E-02 0.27 0.39
MOT-18 (%') 11.8 1.59 . 1.8£-02 0.49 0.39
10T-18 (%') 12,5 RIU WU W WY |
S eASED ON A SPECIFIC QRAVITY OF  2.60 a/cm ;
Jta-AL-AS-2 13/ 0 , . 7 —+ —
GAMPLE D | MOISTURE DENSITY |RADON DIFFUSION| SATURATION®| COMMENTS
(DRY WT.%) (g/emd) COEFF. (em?/4) (M2/P) PCROSITY
MNT-22 (4-1%'4 6.9 1,66 2.8£-02 C.26 0.38
MiT-12 (i:=1l,')] 11.0 1.66 1.5£-02 0.47 9.35
MNT- 12 (a-wﬂ 18.0 1.65 1.0€-03 0.76 .39
. L, I g ]
L® 8AsED ON A ECIFIC GRAVITY OF 2.69 g/cme. - —
JEQ-AL~AS=2 (o)
l v,'_" - ' % J | -
EAMPLE 1D | MOISTURE DENSITY |RADON DIFFUSION| SATURATION®| COMMENTS
(DRY WT.%) (g/cmd) COEFF. (cm?/s) (Ma?P) PORCSITY
1NG-8 (%e1') 8.0 1.54 1.5£-02 0.28 0.4
MNS-8 (h-1') 13.1 1.55 1.7€-02 0.46 0.44
#45¢-8 (i-1') 22.3 1.53 4.4E-04 6.76 0.¢5

i BASED ON A BPECIFIC GRAVITY OF  2.76  g/cm’.

dT3-AL-AL-0 1T

-, ettt T me sht 2T =



LABORATORY TEST DATA FROM MK-F INVESTIGATION, 1987-88
ECTES GULCH DISPOSAL SITE

5025-RFL-R-01-00750-01
4256U/0125U



TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MEB-2 at 2 1/2 Feet
LABORATORY SAMPLE NUMBER: 1951
SAMPLE DESCRIPTION: Clay,silty, (CL)
ATTERBERG LIMITS: Liquid Limit = 36

Plastic Limit = 17
Plasticity Index = 19

~ Zambert and Qesociates .

"&1:' No.! MBJIOSLCE
]
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Project:

SIZE DISTRIBUTION CURVES
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PERCENT PASSING
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TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MEB-2 at 15 feet

LABORATORY SAMPLE NUMBER: 1954

MOISTURE CONTENT: 9.8 percent

Lambert and Associates

? No.:t

MB7064G

Flaure:
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Job wumber: M3705LGE
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TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HNLE: MEB-8 at S5 Feet

LABORATORY SAMPLE NUMBER: 1964

SAMPLE DESCRIPTION: Clay,sandy, (CL)

INITIAL DRY DENSITY: 105 pcf

INITIAL MOISTURE CONTENT: 7.1 percent

, lambtrt anh mt"am @f' No.t NBJO5LGE .

Cla.caa .




PERCENT RETAINED

1u3343d 67 N0 ISUIASI] g.m.
NOILVII4ISSYT)
5961 9°6 992 01 (z{ .01 o1 ,5 g-83vi
(13334)
¥IGWNN AYOLVYOSY (%) INILNOD 3UNLSIOW | ALIAVYD 131334 Id M H1430 *ON 310H 1S3
"1533 sysAjeue 3z s ujeab sy Kq Paled|pu) ueyy isabse| s3|>j3sed ujejuoo Kew $110S Mi|s uj 3yl "you| | ueyy

43bue| saz)s ?12)34ed ou paujejuod Yoiym |eja33ew jo I|dwes e uo P312npuod sem 1$3) s|sA|eue 9z |s uyesb ayy :310N
SNILINITUN NI SAZIS Nivue
m 1 J‘-—qﬂqqﬁ | -——H—-— T 1-—-<q-— 1 -—q-:h. | ---q- R |
[ X °

8.86 300 & 800 060 300 $00 19 L £ ] LAJ o (X
1

oa/ o

AN SIZE DISTRIBUTION CURVESI ry

oL -
N~ ok
0% , or o
z
os AN o .mrw 1 d
o
(s] // oe “ T
N g
oc / /f( o & J
o2 // o8
N -
: N <
o os ~
. N . mu w
w J
o . . A - A - 00l al
00Z Cvi o oO» oz ol v M S £ K L R
S3ZIS 3AIS QUVONVLIS ‘SN < 2
o .
pucid | o0 ] aswwod Inia | 3ssv0)
AVID ONV 1S Py YT £378600 . m
. Z
NOILVIISISSYID T0S 031N F




PERCENT RETAINED

13S) ‘A 19aeabA34e| D pueg

NOILVDI41SSVY)

9961 0°L %9°2 - -- £2-02 8-93wW
(1334)
¥IGWNN 8V (3) INILNOD 3UNLSIOW | ALIAVYY 2131234S Id n HLd3a *ON 310H 1831

13831 s sAjeue oz s ujesb Iyl AQ pIIe2jpu| uey)l aebue| sa|d|j.ed ujejuod

SHUILINITUN NI SAZIT  NiIVNO

ew $||OS NI|S u| Iyl
436se| $3Z|$ I|d)140d OU PIV{RIUOD YO UM |R|JIJ0W JO | dWeS @ UO PIIINPUOD SBM }$I) s|sAjrue 22

Ts2Ydu) z/i
1S ujeub ay) :310N

[ AN AR AN RS m A 1 LI LA ARL LA BARLL L --:H v rrvrr 1
8.-8. 300 ® $60% 0e 380 $09 19 Jyo 99 o o3 X ] o [ . ] N SO
0é o
oe oz
oL e
os —{ov

N

os // oe
or o
oc T~ o
oz ///ﬁ// oo
o

o N

002 Ovi oy o» oz o v MO K3
S$3ZIS 3A3IS QYVONVLS ‘SN
. ) s 1 oo un | acwv0d s I swwod
AVY)  UNVY  1uS pyees YT €2716000

NOILVIIAISSYID 0SS QIIINN

{ veyd

PERCENT PASSING

GRAIN SIZE DISTRIBUTION CURVES

'

=
~
am.F.
= 2
W N
«® o
'
L)
- T F
R*.
.mn
s 3
<




PERCENT RETAINED

(2s) ‘Ashe > Aisan‘pueg

NOITLYII41SSY1)

{961 Ly - ] 82 oYy 8-83W
(1334)
Y3IGHNN 8V (%) IN3LINOD 3JN¥NLSIOW ALIAVYY 2141)3dS Id 1 H1430 “ON 3T0H 4§31

*1s331 sysAjeue 27)s ujesb
a3bse| sazys ayd)3a1ed ou pauy

3yl Aq pIiyedjpu; ueyy 436s2) sI|dj3120d u

BIUOd Yd1ym |eja33eW JO I|dwes e UO PIIINPUOD sem

1e3u0d Aew s1jos nI|s uy Iyp -you| n/€ usyl

1531 syskjeue 3215 ujesb Iy :310N

SUILIMITUA NI SAZIS NivN9
[ T LA AR AA) T rrrrrrmg LA AL v T qq.:d T T T JV7rYY R |
8"900 100 @ $00% 100 100 $00 (K] Jyo 0 [ X] (X} (X J [ 1] [ * (1]
06 Ol
oL o<
(o ] Ov
N 2
/]
os A/// o X
N\ o =
Oy
AN &
o¢ //A// o &
AN
oz co
/
(o]} o8
/
° N oo
002 Ovi 09 O 0z (o ] v K] XKoo R oL
S32IS 3A3INS QUVONVLS ‘SN
duig 1 "IN 1 swvod Ing | wv0)
|
AVIT UNY LS aNvs SYYSTT) €378800

NOILVIIAISSYID 0SS Q3IiaINN

Project: Rifle-RFL-87-01
Job Number: M87054GE

ﬁRAIN SIZE DISTRIBUTION CURVES | ™




TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MEB-9 at 7 1/2 Feet

LABORATORY SAMPLE MUMBER: 1968

SAMPLE DESCRIPTION: Clay,silty,sandy,some gravel, (CL)

ATTERBERG LIMITS: Liquid Limit = 31
Plastic Limit = 17
Plasticity Index = 14

INITIAL MOISTURE CONTENT: 5.6 percent
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TEST RESULTS SHEET

PROJECT: RFL-87-01
TEST HOLE: MEB-9 at 20 feet
LABORATORY SAMPLE NUMBER: 197

INITIAL MOISTURE CONTENT: b.4 percent
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TEST RESULT SHEET

PROJECT: RFL-87-01
TEST HOLE: MEB-9 at 34 Feet
LABORATORY SAMPLE NUMBER: 1973
SAMPLE DESCRIPTION: Clay,sandy,gravelly,(CL)
ATTERBERG LIMITS: Liquid Limit = 44
Plastic Limit = 18

Plasticity Index = 2§

INITIAL MOISTURE CONTENT: 9.6 percent

Aambert and Associates
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TEST RESULTS SHEET

PROJECT: RFL-87-01
TEST HOLE: MEB-11 at 20 feet
LABORATORY SAMPLE NUMBER: 1978

INITIAL MOISTURE CONTENT: 5.2 percent

Lambert and QAssociates

Project No: MBJ70SLGE
Dote :

Figure:
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PERCENT PASSING

Rifle-RFL-87-01

IGRA!N SIZE DISTRIBUTION CURVES

M87054GE

Job ﬁvmbcr:
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TEST RESULTS SHEET

PROJECT: RFL-87-01
TEST HOLE: MEB-12 at § feet
LABORATORY SAMPLE NUMBER: 1982

INITIAL MOISTURE CONTENT: 9.3 percent

Lambert and QAssociates

lﬂ'doc' No.!: M870CLGE
4
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TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MEB-13 at S Feet

LABORATORY SAMPLE NUMBER: 1985

SAMPLE DESCRIPTION: Clay,silty,sandy,some scattered gravels, (CL)
ATTERBERG LIMITS: Liquid Limit = 28

Plastic Limit = 1§
Plasticity index = 13

’ ? No.t

MBICSLGE

Lambert and desoriates :

4 Flaiwe



TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE MEB-13 at 10 Feet to 13 1/2 Feet

LABORATORY SAMPLE NUMBER: 1986

SAMPLE DESCRIPTION: Clay,silty,sandy,some scattered gravels, (CL)
ATTERBERG LIMITS: Liquid Limit = 32

Plastic Limit = 16
Plasticity Index = 16
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Job Number:




TEST RESULT SHEET

PROJECT: RFL-E7-01

TEST HOLE: ME™-1 at 5 Feet

LABORATORY SA¥3LE NUMBER: 1991

SAMPLE DESCRIPTION: Clay,sandy.silty,(CL)
ATTERBERG LIMITS: Liquid Limit = 45

Plastic Limit = 19
Plasticity Index = 26

Tambert and Associates




PERCENT RETAINED

(13) *Apuestie) NOILVYI141SSVT)
2661 £°6 /L 1 LW
{1334)
Y3IAWNN 8V (%) IN3ILINOD 3I¥NLSIOW ALIAVYY 313133dS 14 L H1d30 *ON 370H 1531
*1s21 s)sAjeue 3z)s ujesb ayl Aq pIiedjpuy ueyy 136ae| sa|djlsed ujeluod Aew €(10S NIIS Uy YL "yYsuy) | uveyl

43bae} s3zZs ajd}3sed ou pauvjeluod :u_:! jejs23ew jo d|dwes e UO PIIONPUOD Sem 1$3) s|sAjeue 32)s ujesd ayl :3JLON
SU3LINITNN NIt SAZ2IS NivMe

r T TV 1T TTTT] LR B B I R AR LRI BRARAL T T -—4..;. N | Y q_-.u. ) |

8“000 300 @ $000 00 g00 300 (X e [ X X (4] [ X] (1] [ ] N 903

06 ot

oe oz

oz oc

03 - o o
z
a

os os 3
-

(o1 4 o “
O
]

oc o A

o2 ~ os

S~
/
o = os
[ —
002 Ovi 0% oOv oz ol v K] XS oK £ -
S32IS 3IAINS GNVANVYLIS SN
AV ONY  ANS s i wreorn 1 sevod Py 1 wve)d 31
. anvs IIAVMD

NOILYIIANSSYIT OS Q314NN

Rifle-RFL-87-01

&
°
)
.8

Figq:
rGRAIN SIZE DISTRIBUTION cuavss] 3

uQanchre



PERCENT RETAINED

(3S) *1oavab dwos *Adhe |2 pueg NOILYII41SSY1D
€661 1L .- -- -- 4\ -1 13W
. (1334)
Y38WNN 8V (2) LIN3LNOD 3¥NLSIOW | ALIAVYYD J14123dS d nm H1d34Q “ON 370H 1531

"1$3) s|sAjeur 3z|s uje.b 2yl Aq paled|pu| ueyl sabie| saydjlsed ujeluod Aew $|]o0s Nls u} Iy}

-sayduy z/1

| ueyy

43bse| s3zys 31d2)34ed OU PaU|LRIVOD YI|yYm |ejsIJew jO I|dwes e UO PIIDNPUOD sem 153 S|sAjeur 925 ujesb By :3ION

SMILIMITIIN NI S321S NiIVMD

r T T T 7V | 2 | .M-:: AR AR T | -—.j:h. T rTyvrne ) |
ooo8__100e goew w0e 3oe 599 e yo (1) 'Y o3 'y ot o m o038
(¢ 3 o
08 ot
{

[ 71 oc

o
o Y z
/ - R
AN [
09 X
Oy // m
oc > o &

[s24 o9

R
o o~ os
<]
(o] [+ o]]
002 Ovi 0oy oOr oz ol v TR L0
S3ZIS 3IA3NS QHVANViIS SN
Deets |8 Non ] acwvod YY) 1 I8uvod
AYVYD) ONY LS pryvess B AvEo £378800

NOWILVYIIJISSYID TN0S Q3NN

Rifle-RFL-87-01

Job Number: MB70S5LGE

GRAIN SIZE DISTRIBUTION CURVES




PERCENT RETAINED

©1$91
29bse| $37|35 9|9)34ed ou paujeijuod yo|

(2S) “Aake|d2*A|aneub pueg

NOILVII4ISSVT)

h661 "L --- - | -- 74K RS
(1334)
¥3IGWAN BV (3) IN31NOD JuniSIOW | .ALIAVYY 214123ds | 14 | T HL430 ‘ON 310 1531

SUILINITUN NI S2A21S  Nive9

Uteab 943 Aq paleojpu; uey3 43bsey s31d>)3ued ugeruod Aew s|jos nNiis uy ayj
YM |eji33jew jo I dwes e uo pIIdNPuOd sem 3533 sjsAjeue 3z

TSAYUL Z/1 | vey,
Is ujesb ayy :3)0N

{ -‘-‘i—-uuq— 1 J | ¥ Tivey

| 4

8"8C 300 @ $009 .1 ] 300 00 19 ﬂd. Y ) .—‘ ik qdﬁﬂ.- g3 ' ' ﬂdl vl -uh. .- ' ! H ' m -F M—'ﬂ
06 Lo ]
08 oz
AN
[+ 7} / o
o9 // oy
o¢ /// os
(+1 4 o2
o€ // oL
o2 / / [« -]
<
N
[s1} o8
N\
G 00!
00Z Ovi S o2 ol v TR L0
T32IS 3AIS QUVONVLS SN
; [T 1 nean ] o> FTIY) 1 MMuv0?
AVI) ONY 1S aNvs 3AvND €360

NOILYDIIAISSYID N0S Q3NN

PEACENT PASSING

Rifle-RFL-87-01

Figq:
IGRAIN SIZE DISTRIBUTION CURVES | °*

M87054GE

Job Number.




PERCENT RETAINED

NOILVYII41SSYVT)

5661 -- -- - | -- T G-13W u
(1334) W
Y3IGHWNN AY¥O0iVYO0OV (%) LN3LINOD 3¥NLSIOW | ALIAVYYD DJ14123dS Id 17 |. HLd3a "ON 3704 1S D
"1833 sysAjeue 3z|s ujeab 3yl Aq paiedjpuy ueyl sabie| saydjlied ujejuod Aew S||OS NI{S uj Yl "Ydu| p/f veyl O
43bse| s3zys 9|d}lsed Ou PIU|RIUCD YO |YM |B|JIIewW JO I|dwes e UO PIIINPUOD Sem 1S3 sisAjeue 2z|S ujesb ayy : F1ON
SWILIMITUN NI SIZUS  NIVWOD an
[ LN N S G R T 1 T Jrrrrg LA A AL ] LA q-..:h. YT ._--F 1 -
1000 300 0 3009 06 300 $00 10 g0 99 [ X o3 [ X] o o ’ 903
o001 >
c @
o6 . o m
L
02 Q
oe 1 ;
7]
oL oc N
09 o o
AN z| =z
8] «
(&
\ o» = TL
Oy w
// ‘ S
oc o &
o2 o8
A 2
(o ]] / os W w
o . = X — =8 S N o0t = F
002 Ov! oy o» o o v KY; XJ o £ K VS
S3ZIS 3A3S QUVANVYLS SN T *
w4 1 re02n I asevod s B ISwvod o
AV a-.(r s oNvS T3AVED £278603

NOILYDIISSYID 0SS Q31NN .

Job Number:




TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MET-S at 8 Feet
LABORATORY SAMPLE NUMBER: 1996
SAMPLE DESCRIPTION: Clay,sandy, (CL)
ATTERBERG LIMITS: Liquid Limit = 34

Plastic Limit = 16
Plasticity Index = 18

Lambert and Associates L —

Filowre:



°~
i

PERCENT PASSING

(J5) *Ashe;o*pueg NOTLVIISISSV)
L661 8°6 --- -- -- 0i 9 13w
. (1334)
¥3IGHOAN 8V (Z) IN3LINOD 3¥NLSIOW ALIAVYS J14133dS Id M H1d3a "ON 370H 18531

*1s31-syshjeve 9z1s ujesb oyl Aq paledipul ueyl sabae| sI|d)34ed UjRIUOD Aew S| }OS NI|S U} AUl “ydul y/f ueyl
J3bae| saz|s I|2]ised OU PIUILIUOCD YO |ym |eji1jew wo 9|dwes e uo paIINPuOd sem 1S3a] sisAjeue azys ujesb Yy :3J10N

SHMILINITUN NI SAZIS NIVE9D .
i L 4 ﬂqudd-ﬂ L ] L -ﬁdua-— L § L -*4«4<~ 1 ¥ <—--~ -Wcuqqqq I |
8"86 300 @ 8009 10 O 300 $090 (] yO [ A LA o [ X " o o8 ° F 003
06 of
(o] ] oz
ol oc
o ov

o9
z
< V/
Y oc N o
[ 4
- //
S o o
o A\
[ 4
Ry \
. o¢ oL

N
o2 G AN
o1
/V
o i
00T Ov! o Ov o2 o v K X4 N
S32IS 3IA3IIS QYVONVYLS SN
AVI) ONY 1S Duts 1 meorn | 3tewos Y | tewe>
: N aNYS TIAVMD
NOMVIIASSYID UOS Q3NN
[ B R

‘ .

9.

-
r

r

Job Numder M37CSLGE

IGRA!N SIZE DISTRIBUTION cuavssl




Jud243d 21 :NOISHIdSIA

NOILVII4ISSYTD
8661 -- 89°¢ 0z 9t Fr G-13W
(1334)
Y3GHNN A¥OLVYOBY (%) LN3LNOD 3YNLSIOW ALIAYYYD 214123dS Id M H1d30 *ON 3704 1S

SMILIANIT UM NI SIAZIS NIVNS

*1593 S|SAjeue 3z|S ujesb ay) Aq pIjedjpui ueyl a3abaey sIyd|l1sed ugeluod Aew S$1|0S NI|S U} Ay
13bse| sazys 3I|2j34ed Ou PIUILIUOD YIYM |Rjs3Jew JO I(dwes € U0 pPIIdINPuOd sem 31$2] sisAjeue 3z3s ujesb ayy :310N

{ T LAER AR IRE RS S T 1 4 d—_dq- 1§ LB —qdﬂd— v ] ddqd-h LB ¥ d—-qu | |

8“85 300 & $009 190 390 00 . (A ] _ge 9e [ X] o2 gs o8 o8 ° °

o6 ot

08 =02 - oz

[ ——

m 09 AN ov
<
-
T os N rom
-
S o // oe
v
<
o N\
e ot N oL

o2 }V

\
(o]] /r
o N - DO B S— N
00Z Ovi o9 o» o2 o v % XJd &5
S3ZIS 3A3NS QHVANVLIS SN
: [T i N | I I 1 Mevod
A NY L
AVIDQuv Lwe awvs T3AVNO

| S

NOILYDISISSYID 0SS Q313NN .

S

‘Yduj K/t ueyy

PERCENT PASSING

Fiy

1GRAIN SIZE DISTRIBUTION CURVES




NOILVII4ISSVTD

0002 6L

'S

{-130

Y3IGHNN AYOLVYOEYT

(%) LNILNOD JUNLSIOW | ALIAVYY J131I34S Id

n

(1334)
H1d30

“ON 370K 1S3L

S¥UILINITUN NI STTIS NIVES

*1531 sisAjeue azys ujesb Iyl Aq pIiedjpuj uey) 136sej sI|dj31ed UjeIUOD Aew S1{0S NI|S Uy ayy
43bie| saz)s I|o|31ed Ou pIUIRIUOI Yo |ym |Ejajew JO 3jdwes € UO PIIINPUOD SeM }IS3] sysAjeue 3z}s ujeab Iy} :310N

‘Yaup n/g ueys

|

NOILYDIISSYID 0SS Q313NN

IR

r Y T T T V7TV v v T Jr1vrey AR IR RAL T T q#..:h. T T ~_--h—. L

8»8. 300 & 4009 0 & 100 L 12 ] (A L L] (A (1] o (X} 28 o8 N [ 1]

(e o

S
oo // oz
27§ <] ot
N

o
w 09 AN o o
- \ x
«
- L a
2 o S > e
= A\ =
w Oy /. ol u
o Q
[ 4 / «©
w
. o o &

oz / o

(] os

~
g
o - = — ool
00z Ov! o9 O o2 o v Y1 X o, S K
S32ZIS 3AIS GHVANVLS SN
AYY) ONY  1US ) 1 e n ] 3swvod e
anvs

Fi’:

Project: Rifle-RFL-87-01

I;RAIN SIZE DISTRIBUTION CURVES

M870546E

Moermhor:
.Jeb I



(12-25) "X 13neab ApIyby A1 1shaked A13A‘pueg

NOILVY3141$SVTD
1002 z°8 99°2 1 €€ 2/ 2 98-13W
. (1334)
Y39WNN 8V (%) INILNOD 3¥NLSION | ALIAVYD I14123dS Id Lk H1d3G *ON 370M 1S3l

SNILINITUN NI SIS MIVED

*353) s)sAjeur az|s uieab Iyl Aq paledjpu] uewyl s36ie| sI|djlsed ujeuod Aew s|jo0s n1|s U] Iy
J3bie| s3Z|s I|d|3sed OU PIU|LIUOCD YI|yYm |eji3Jew JO I|{dwes @ UO PIIINPUOD Sem 1S3 s|sA|eue

‘Youyjp | veyl
Izys ujesb ay) :310N

i LA & qf—\-.-dd 1 1] | J —q—qqq L LA | —1411— | | <--¢~h. ¥ 1 LB LA AA | |
8"80 300 & 3009 1] §oe 00 (X ] 1 ] (L) [ 1] (4] (X} o8 o8 ° F 003
06 o
ol oc
o ov
w 09
<
-
¥ oS o¢
- N
S ov r/ il
(]
- 4
& o AN ou
0oz // * p oS
/./' s
[¢ 1} —— -
/
o QO
00Z Ovt oy o» oz ol v K] X4 ok £ K
S32IS 3A3IS QUVONVLS SN
N4 )| wroodn ] aswvod Inid | 28wv0)
AYI) ONV 1S ONYS 3AVNO €2370000

N

NOILYDIANSSYID OS Q3ISINN

Project: Rifle-RFL-87-0]

Lo nmew: HBTOSUGE

PERCENT PASSING
}; |




o
B
(3s) *Ar1anesb Apaybyys Aake)d*pueg NOILVII41SSV1)
z00¢ STt ——— - - “13W w
S 6 W |
(1334) nVu ,
Y3IGWAN av (%) ANILNOD JYNLISIOW ALIAVYS J14123dS Id n H1d30 “ON 3704 1S31 : D
©1s2) sysAjeue 3zys uieab ayl Aq pajed|puj ueyl sabae| sa|dj3sed ujeiuod Aew S|jOSs NI§S U} IYyy -SIYduy z/| | veuy o
19bse| $3Z|S I|D>|3sed OU PIUIRIUOD yYojym |B|I3Jew jOo I|dwes e uo pIIINPUOd sem 1S3} sisAjeue az|s ujesb Iyy :310N
SHILINMITUN NI SIZIS  NiveD W
I T LA BARREI T rtrvrrrg LA IR AL T T «-«-d L O __--Q-F 1 _ll...
10090 300 @ $009 1] 300 090 (A J JO [A.] [ X o3 ds 8 [ 13 [ ] 4 03
00! D
@©
ac
06 o -
L
os ot Q
o1 ot ~
D o
N
o N ov
H 09} N m >
: 8| <
& o // 0 = o
/ O
bt r
x 8 x 1'
m (¢] 2 f “
®
Y N b,
o¢ oL
N
[¢24 / o8
=
o1 /./ o6 s
o &
» 3
o L c
00T Ovi o® O¢ o2 ol v - XA oK « r
SIS 3IAIIS AQHVANVLS ‘SN v x
(Vo
B oy 1S \ ) T eain [ acwvo> I | ISR a: w
AV Y aNvS 13IAVND & !
A e 3
’ NOWLYIIAISSYTID OS O3INN FI




PERCENT RETAINED

(2S) “AdAe o A {aaeabpueg

NOILivVIidISSYTD

£00z -—-- --- -- -- Z/1 Il 13
(1334)
Y3IGHAN 8V (3) AIN3LNOD UNLSIOW ALIAVYYD J141J34S Id 1 H1d30 “ON 370H 1831

©3159) s|sAjeue az|s ujesb ayy Aq pajedjpu| ueyl aabise| sa|dj3sed ujejuod Aew S|}0S NI|S U} IYl -youj| | ueyl
43bue| $3z|S I|O)34ed OU PIUJLIUOD YO |yM [R}jI3I2W O d|dwes e LU0 PIIINPUOD sem 1$2] S|sAjeue 3z}s ujeab ayy 310N
SHILINITUN NI S3ZIS NIVHS

[ LANENE S S IR R R R L L | TTIVTT LERAELER AR Y | BN B B | q:h T T 171 ...MF m |
0090 300 @ $009 00 j0€ $00 9 £ [A) o1 o3 (X (14 [, ° 003
(o 0]} T
o6 ot
(o]} oz
ol f/ oc
09 \\ ov
AN —
os / os
Oy / (¢, )
o€ A//!/IIIA/// oL
o2 (/ o9
N
/
[+]] o8
/1/‘
0 [o o ]]
002 Ovi oy o oz ol v M XK K3 ?
S3ZIS 3A3IS CHVONVLS SN
s 1 I ) ] aswved Ines 1 Jewvo)
AVYD oz“ 1s pryv HAveD £3278000

NOILYIIAISSYID HOS Q314NN

PERCENT PASSING

Project: Rifle-RFL-87-01
Job Nuwber: MB70SLGE

IGRAIN SIZE DISTRIBUTION CURVES




TEST RESULTS SHEET

PROJECT: RFL-87-01

TEST HOLE: MET-11 at 7 1/2 feet

LABORATORY SAMPLE NUMBER: 2004

INITIAL MOISTURE CONTENT: 12.7 percent
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PRESSURE (POUNDS PER SQUARE FOOT)
120 1009 10000

1000930

Swell

d%) =
|
y/

8 -~
<
'.9. Q\\N\‘~
$ i
-]
e 20 Woter added N
8 to somple ,
w $...
L 1
Baring No. }z3k SUMMARY OF TEST RESULTS
Moisture | Dry Density | Height | Biameter | Swell Pressure
Dopth 20 ft. lcontentrog) | (BCE) | (in) | fin) (PSF)
Initiol 6.8 119 1" 2.81
[ Fina] 14,5 140 = ﬁ -
[} ipti

LABORATORY SAMPLE NUMBER: 1959

SWELL - CONSOLIDATION TEST

Project Na.1 HB7054GE
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100

PRESSURE (POUNDS PER SQUARE FOOT)
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20 b Water added
to somple \
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Boring Na. MEBS SUMMARY OF TEST RESULTS
Moisture | Dry Density [ Height | Diometer | Swell Pressure
Depth 51 Lt;gmw{m (RC.E) {in) | (in) (PS.E)
| Initiol 6.1 102 1.0 2.81
| Fina! 14.6 137 . .812
[ Sol1 Description
LABORATCRY SEMPLE WUMSEZ: 19503

SWELL ~ CONSOLIDATION TEST

Lambert and Associates

Figure:
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FRECSURE [POUNTS PER SQUARE FOOT)
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Baring No.MEB9 SUMMARY OF TEST RESULTS
Moisture Density | Height | Diamaeter | Swell Pressurs
Dopth 10 fr. Icontem(%)| (PC.E) | (in) | fin) (RSF)
Initiol 4,9 113 LA 2.312¢
_Einal 15.5 133 K51 2 8123 —_—
! ripti
LABORATOLY SAMPLE LUMBER: 1969
SWELL - CONSOLIDATION TEST Projeci Na.: 187954GE
~y __. o N N p - . ’ 6&“‘ .
xamoert and dssociates Fioure: 1




orrt 09

osy

o
-

T ott

§y . .- - #1 1'«!' 4 — —— t aa X o
L Iw -bE r: ﬂ i w mmm= .wv 44 o e [ 1 18 EEE 1

R A =i k= [ ad PO Sawel | } TRt b

w-vmmwm”.m | s [ = ! 125 R B2 I o S W.L.L,.” = :

tef- 1 . q - N . - - b §- -$—

IBHITEE EERNNEE EES

....-. 4 ——- oy = - - H . e §r e

A S IS w; ﬁ Tyt I i e Fhr FF

LR B NS5 S 11 £

te s . - -— —— - - = e - -

‘.— 4 ~.~ - ﬁ.. - - 3 —— 1 g . —— = & 4

::w:m L ﬁ u.‘rnr?hﬂ it _f.= .m;?ﬁ - 111144434

[ e o — FEERIT F - ) v -

::wﬁ, T _a EE T P e — R FE IR 132:
G TEE i s e e I FE e :
.o“n.....-t i ol { PP s LI 19y & = e Sh— 1 ¢ T - i +

R T ”4 v,m,ﬁl. - [ e EE Fs — -

it pors SR e e i e e

T Pl bR = e Ty ey T ] =
vir g w.mmu lu-. e i 31111111 898 o o ke g e s iegy t
RS S | T I R o el e | 1|01 30 S I e e n : :
SR A wm_.,mw...u..,w e : : :
S Y = g HisdaNa N i o 14y 0 d mayenion
SR wn.w m.m.n . HHLEEELLE T t 131419 2 ared
R 1T HEE m,* e ==l filfi s A E = SIERHN “q.m... i | =
[ . —_ m——_ - 3 S 1 d N EE o S HetH -4 +-b- +
R R s WG 191414 o o i a0t o HHEE—o
S m.l.ﬁ“ wm :m"r.wr.., 1i1dsA NS - HHHEEEE -
13 e p— — vuo b & . 'S M1 4 F - -1 -4 - TT.
s e - 1808885030 04— —
BRMEE =R eSS RS
€ T 00018 95 » £ ¢ 1 i "
LZ1§7C8313WYI0 T 7T - SSINNDIML  NIWIDIdS il .r”m”mw.xw.;- —f=— HIEEHEEE
-....Mli /Z1 13iva 351 h~| 139NSS38d F - I S s— Ir —
I'rh@ml.. "H1430 T GYG T cON 3vewvs HEHH- :
g3y ON ONIROS wm:mchwz tON SOf - Hil
.ONQ I3y 1331084 - L

00t ® 95 v ¢ ¢

SAINNIW NI

oLs 95 v ¢
Wi}

4

oL e 95 » ¢

4

i'o

31
ot
62
8¢
Lz
9z
174
L X4
£
zz
1z
oz
6t
81
0
91
Sl

1) LHDI3H N1 39NVHI

01 X S3YIN

(¢

NS/054GE

.

t Ne.:

Figure

e

Xambert and Associates




6

(1] 14 orZ

oret 09

13T b S G o0 emp i py oy grv— r r ]
T ¢ T F e T e FEE =T
e Y _ 1 5 ol G dhaiind 1 Y ) s NSRS o o
' @ PR - B [ -1~ - S b - t
. L I 3 - . . - .- - PRy Shpey — ) r—
il wVM w il rl.m_, , B i e R T ES L EEE T
brva o | - L 11 = IR N N {3i8aas
n-n-. . o - m — - - - — - Sw.
[ BRI [} ’ ur. - a -4 - . — o —— } -4 b
Ce v b o 4. e o— — - L o b e —— - -
Sg e s 8 o - = - - — N — e
———. | w - 4 m ﬁ»:v m - - 4= HHL
ey 1 - . i - W b . §- s — H ¢ ¢
TR LIz RESSIIHIIRaRE s EE=S hiliiEi!
- LI S S I [ ¢ o oot —f - .l*. 1 LIrite- o —— "v' b ¢ - : ' MH b
[ S 19 ) o — S L 4.1
rhuy HRLEEE R EE it {hteFEEHE
[ RIS -4 ' — 4§ [ } n~1 M
v.rv Jl B Y +—— 20 a9 #H + Fl
YEL e t EEEE = =t s : t0 =
s m -'=v b §— 1*” M s = .Tl"ﬁl.ll ﬁLﬁv 4TWV + |
5 o .
“ 8+ .- - - b -3 - 2113 F o S gy
is u@.~ 3 & - HEFEE= dided s H o
e tfCUTE t s | % o sty e 114 i g . 7
R HIEE = IR = S s H : HE
g w m”.m e ety , m B [ O iy s s rn,%ﬁ. E trbrs
P W11 1 Wruy - 1y pa pare 48y Mare = . .
RN ”:FT“H iitdgna e ¢ dandmen: et
. bty = - — b b 444 - —- <rm..<.| - + vt 4~ by
« - . . » - — ? | Sy . uls [ P Gy
R mwn EE =R = ! §m e il
- o o= c”lvl b4 - - M vh»lT - $ L}L. - - *
Pig ”:.4.... :W Id#r,n{. o el | f.? ...W.iflhi.fr_ ey e
. - - 3 - b . f— - — 114 a 3 e
« e e _.qr. !.mnTi +— ' L1 ¢ 7.. PSR SR - - - 4 ! S t - §—4
i o8 O g et i ol 111111344 & I SRSl Do Suind il 1O - - e
TN iRy .M.. (13501 Tr-ﬁ! ﬁ. 5 I8 et R S o I HEHEL =
! = dhduid
e e o e b -4 -4 + -4 §- - - o - e ~ b L -4
it { Yn..-rl —Epin L nd —
i TEEE = e HH THES il gaea b
vt s » € ¢ -
i sas
WhZ1E st awwia T :ssannoins Nawiddes [BEHEHHEEEE [ 11— - LR HHHTTEEE T
TTTTRE/R/T Y0 T8 r3anssaud T =1 1=
TS0 Y1436 TGIGT . 'ON 3ewvs = R o o o H HEH | =
—TGESH:ON ONIBOS 35w50Lgu_ 'O vor (it - -
~ONm 13y 11231084 et

001 ¢ 9SS » € T
SILIANIW NI

oL¢® 957 ¢
IWIL

4

oL e

0l X S3IHINI) LHII3IH HI 3INVHI

(¢-

N8 /054Gt

.
H

'_ﬁrqoc' No.
| Dore -
Figure:

Fambert and Aszociates




‘-

PRESSURE (POUNDS PER SQUARE FQOT)

100 1,000. 10,000 100,000
0 o \
A ! v
2 \\
3 ‘\
4
3 ° !
a \
6 \
2 \
.§ 7 \
S
: L \
é * Water added \\\
9 to somple N \\
N \ \
N
10 \
\\
N
\ R
isture Density | Heigh | Di e Swell
Desth274'  leontemi(g | (B F) | (in) | Gingerr | Ste Rptere
Initial 7. ] 1.0 2.5
L Eingl .. T4, ‘TH—— . .
| Descripti
LABORATORY SAMPLE NUMBER: 1980
SWELL - CONSOLIDATION TEST Project No.: MB87054GE
~ o . -
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- - ;\ PROJECT: Rifle-RFL-87-01
135 !l \
| =\ SAMPLE SOURCE: MEB=2, 12 1/2 feet to 17 1/2 feet
AR
AV AVAN SAMPLE DESCRIPTION: Clay,silty,sandy,light brown
133 i\ \\ o (cL)
\
\ TEST METHOD: ASTM D698A
183 \;JN MAXIMUM DRY DENSITY: J11.0 pcf
ANTAN
X OPTIMUM MOISTURE CONTENT: 15.5%
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135 R L
AWAVER SAMPLE SOURCE: MEB-4, 15 feet to 20 feet
T\
\\A\_ SAMPLE DESCRIPTION: Clay,silty,brown (CL)
| H
P 1| \
i \
\ A \ TEST METHOD: ASTM D69SA
123 N MAXIMUM DRY DENSITY: 111.0 pcf
AN NA) OPTIMUM MOISTURE CONTENT: 17.0%
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-\ 1
AUE AN AY SAMPLE DESCRIPTION: Clay,silty,sandy,gravelly,
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N TEST METHOD: ASTM D698A
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\\ A OPTIMUM MOISTURE CONTENT: 16.5%
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AWAVER SAMPLE SOURCE: MEB8, 5 feet to 10 feet
A\
X‘ \ SAMPLE DESCRIPTION: Clay,sandy,silty,light trown
s ae . B (cL)
o T 1 \i—
i \
\ TEST METHOD: ASTM D698C
125 MAXIMUM DRY DENSITY: 119.0 pcf
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\\ % SAMPLE DESCRIPTION: Clay,sandy,brown, (CL!
A . i
2 "
|
% \ TEST METHOD: ASTM D696A
123 MAXIMUM DRY DENSITY: 113.5 pcf I
X WA OPTIMUM MOISTURE CONTENT:15.5% L
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I\ )
1 \ SAMPLE DESCRIPTION: Clay,sandy,gravelly,brown (CL)
A "\ \
(I " \
\
‘ 3 \ TEST METHOD: ASTH C698C
183 - MAXIMUM DRY DENSITY: 116.0 pcf
\
OPTIMUM MOISTURE CONTENT: 15.5%
LABORATORY SAMPLE NUMBER: 1977
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[ A N
] - . SAMPLE DESCRIPTION: Sand,very clayey,silty,
- ' o ; slightly gravelly,light
] T -_ brown, (SC-CL)
i \ \ TEST METHOD: ASTM D698A
.- i |
125 N MAXIMUM DRY DENSITY: 110.5 pcf
NN
\ \ OPTIMUM MOISTURE CONTENT: 17.5%
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TEST RESULT SHEETY

PROJECT: RFL:87-01
TEST HOLE: MEB-2 at 12 1/2 Feet to 17 1/2 Feet |
LABORATORY SAMPLE NUMBER: 1953

SAMPLE DESCRIPTION:

TRIAXIAL PERMEABILITY: 4.6 x 100 em/sec
CONFINING PRESSURE: 2 psi

INITIAL DRY DENSITY: 105.5 pcf

INITIAL MDISTURE CONTENT: 15.5 percent

- ) - , T Prolect No.:  MB/OGLLE




TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MEB-4 at 15 Feet to 20 Feet

LABORATNARY SA9PLE NUMBER: 1957

SAMPLE DESCRIPTION:

TRIAXIAL PERMEABILITY: 1.2 x 1077 cm/sec

CONFINING PRESSURE: 2 psi

INITIAL DRY DENSITY: 105.5 pcf

INITIAL MOISTURE CONTENT: 18.0 percent

DISPERSION: 53 percent

ATTERBERG LIMITS: Liquid Limit = 37
Plastic Limit = 16

Plasticity Index = 21

SPECIFIC GRAVITY: 2.7



TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE MEB-5 at 10 Feet to 15 Feet, Bulk Sample
LABORATORY SAMPLE NUMBER: 1962

SAMPLE DESCRIPTION:

TRIAXIAL PERMEABILITY: 8.9 x 1078 cm/sec

CONF INING PRESSURE: 2 psi

INITIAL DRY DENSITY: 106.9 pcf

INITIAL MOISTURE CONTENT: 17.5 percent




TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MEB-8 at 5 Feet to 10 Feet
LABORATORY SAMPLE MUMBER: 1965

TRIAXIAL PERMEABILITY: 4.9 x 1077 cm/sec
CONFINING PRESSURE: 2 psi

SAMPLE DESCRIPTION:

INITIAL DRY DENSITY: 113.1 pcf

INITIAL MQISTURE CONTENT: 11.0 nercent

” ke aas = .
32} N »

I



TEST RESULT SHEET

PROJECT: RFL-87-01

TEST HOLE: MET 5 at 11 1/2 Feet
LABORATORY SAMPLE NUMBER: 1998
SAHPLE.DESCRIPTlON:

TRIAXIAL PERMEABILITY: 4.7 x 10”7 cm/sec
CONFINING PRESSURE: 2 psi

INITIAL DRY DENSITY: 107.8 pcf

INITIAL MOISTURE COMTENT: 16.5 percent

T Avlect No.r _MB73GE
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Chen & Associates Darver Caaco 80223 Gonmen Snms 6’6’6’/

Consuiting Geotechnical Engineers 303:744.710S Ft. Collins
Glenwood Springs
Phoenix >
Rock Springs
Sait Lake City
San Antonig

April 1, 1988

Subject: Laboratory Testing, UMTRAP, Rifle,
Colorade

P.0. No. 3050-511-9602, C.0. No. 1
Job No. 1 125 88

Mc. R.E. Cooney

MK-Ferguson Company

- P.O. Box 9136 " .
Albuquerque, New Mexico 87119

Dear Mr. Cooney:

As requested, we have performed capillary-moisture relationship tests on
each of three soil samples received February 22, 1988, at our Denver
laboratory. The results are presented on Table I, enclosed. -All specimens

were remolded to approximately 95% of the standard Proctor density at slightly
over the optimum mcisture conteat (0 to +3%), as provided by you.

If you have any questions or need further assistance, please call,

Sincerely,
CHEN & ASSOCIATES, INC,

Sl [filh

~ Sally K. Miller, A.E.T.
Soils ratory Supervisor

SKW/d3jb

Rev. By: KRC

Enclosures

CC: Mr. Robert Heneks
MK Engineers, Irc.

Attachment: 5025-3FL-C-09-01125-00

RECEIVED - MKg
APR5 1988

UMTRA-SE,



Sample No.
Depth

Average Initial
Moisture Content, %

Average Initial Dry
Density, pcf

Average Initial
Compaction, %
Tension, bars

0.1

0.3

0.5

1.0

2.0

4.0

7.0
15.0

CHEN AND ASSOCIATES, INC,

TABLE I

SUMMARY OF CAPILLARY-MOISTURE
RELATIONSHIP TEST RESULTS

MEB-8
$*'-10'

14.79

]
MET-S

AR

11.5°'

16.76

108.1

9s5.2

April 1, 1988
UMTRAP, Rifle, Colorado
Job No. 1 125 88

HET-8
‘2.5'

18.83
104.8

94.8 ¢

Moisture Content, §

18.20
15.90
15.30
14.64
13.88
12.43
13.42
12.98

18.09
17.31
16.66
15.92
15.12
13.75
15.06
14.00

21.16
19.74
19.39
18.40
16.76
15.54
16.64
14.50

AFR 5 19g5

]
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REPORT OF RADOH DIFFUSICN Cogr

FICIENT MEASUREMZNTS
TIME-DEPZNDENT DIFFUSION TEST METHOD
REPCAT pATE 372578
CONTRACT  fa71° . s
BY Bya
BAMSLE IDENTIFICATION Ccver Scils - Rifie, Celorsds
Re g 3 g :
SUBMITTED By o3°"S § Asscciates ngmeern%fré;azsrééwé\o
SAMPLE 0 | MOISTURE DENSITY | RADON DIFFUSION| SATURATION® | Commerts
(DRY WT.%) (g/cm?d) COEFF. (cm?/4) (Ma/P) POROSITY
£1-86 (2%') 4.6 1.68 2.5E-92 0.21 0.37
“ET-88 (2%') 8.4 1.68 1.7€-02 0.39 0.37
“ET-88 (2%') 10.0 1.69 2.0€-02 0.47 0.36
( gr-ee (2 18.0 1.68 2.7€-C4 0.83 0.37
l - — =l

L * 8aseD ON A SPECISIC GRAVITY OF  2.85 3/2m3,
JEG-AL-AS-R (pr 07!

SAMPLE ID MOISTURE DENSITY  [RADCN DIFFUSION| SATURATION ® COMMENTS
(DRY WT.%) tg/emd) CCEFF. (em?/y) (Mp/e) POASSITY
ME3-8 (5-13° 3.3 1.82 2.3E-02 0.19 .32
MES-8 (8-10*) 6.6 1.82 2.3€-92 0.8 0.32
wgS-8 (5-10') 10.2 1.82 1.5€-22 0.¢8 .30
( €5-8 (5-19') 14.3 1.81 €.2€-06 0.82 0.37
| gL ¥ _!__ - -J '
! BASED ON A SPECIFIC ORAVITY OF  2.65 glcm’.

ItS-AL-AS~2 {2/ 801

. . : . ' ;
SAMS.E D | MOISTURE DENSITY RADON DIFFUSION| SATURATION® | coMmENTS
(DAY WT.%) (g/cmd COEFF. (cm?/g) {Mp/P) PORCSITY
MET-5 (115') 6.0 1.73 2.8E-02 C.29 0.3¢
wET-5 (11%') 9.5 1.74 1.6€-02 0.47 0.35
2T-£ (11%') 10.9 | 11 1.9€-02 0.55 0.35
( (iz]'-s, (11%') 15.3 1.73 1.2£-03 0.75 0.35

L* easzo on A seciric gravity oF _ 2.68 g/c’, | l
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ATTACEMENT 7 TO EXHIBIT C, CONTRACT NO. R A o s

ALBURULINFGQUI OPE2ATYONS

J E JACOBS ENGINEERING GROUP INC.

REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

REPORT DATE ___ 10-31-89

CONTRACT  £2717 . 124

BY Rvg /(W

SAMPLE IDENTIFICATION Rifle, CO (Estes Gulch) Cover Soils
R ‘ i ing C ation
SUBMITTED BY ogers & Associates Engmeerm% orporatio

ATE RECEIVED

SAMPLE ID MOISTURE DENSITY |RADON DIFFUSION| SATURATION®| COMMENTS
(DRY WT.%) (g/em?) COEFF. (cm2/s) (Mp/P) POROSITY
MER 6 (5) 7.2 1.74 2.1E-02 0.32 0.39
MER 6 (5) 9.1 1.75 1.55-02 0.41 0.39
MER 5 (5 10.3 1.76 1.38-02 0.47 0.3
MIR 6 (s 12.5 1.76 2.3£-03 0.57 0.39
wI2 § (5 15.2* 1.78 1.52-04 0.75 .32

<

8 BASED ON A SPECIFIC GRAVITY OF 2.35  ;'c=”.

JEG-AL-AS-2(2/87 _ * Mass weignted average.



ATTACEMENT 7 TO EXml8!IT C, CONTRACT NO.  24-570s.

n

-$7-32022

g v -

ALSUBUI®AUI OPeERANONS

JE! JACOBS ENGINEERING GROUP INC.

REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

. 10-31-89
REPORT DATE
CONTRACT  (£3717 . 124
BY Rvs /44
SAMPLE IDENTIFICATION Rifle, CO (Estes Gulch) Cover Soils
SUBMITTED BYRc:ger's & Associates Engineerin%igépﬁgééhgeo
SAMPLE ID MOISTURE DENSITY |RADON DIFFUSION| SATURATION & COMMENTS
(DRY WT.%) (g/em?d) COEFF. (cm?/g) (Mp/P) POROSITY
MER 5 (5) 5.9 1.67 1.8£-02 0.26 0.39
MIR 5 (3) 11.2 1.66 1.2£-02 0.43 0.39
MER 5 (%) 13.4 1.67 9.2£-03 0.58 0.39
MIR 5 (3) 18.6* 1.65 1.7e-04 0.78 0.39
YIR 5 (%) 13,2 1.45 1.42-04 2.81 S.39

2 BASED ON A SPECIFIC GRAVITY OF 2.72 3/em”.

JEG-AL-AS-2 (/8D ' *Mass weighted average
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JE

JACOBS ENGINEERING GROUP INC.

Alsveuiraul 021 RANON]

TIME-DEPENDENT DIFFUSION TEST METHOD

REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS

. 10-31-89
REPORT DATE
CONTRACT (8717 124
RYS /(i
’ SAMPLE IDENTIFICATION Rifle, CO (Estes Gulch) Cover Soils
Roge & As iates Engineering Cor oration
SUBMITTED BY _0c'° & Associates Eng DATE ReCEIVED
SAMPLE ID MOISTURE DENSITY |RADON DIFFUSION] SATURATION @ COMMENTS
(DRY WT.%) (g/cm?d) COEFF. (cm2/g) (Mp/P) POROSITY
MER 4 (14) 8.3 1.72 1.18-02 0.39 0.37
MER 4 (14) 10.4 1.72 9.2£-03 0.49 0.37
ME2 4 (14) 12.2 1.72 7.1£-03 0.57 0.37
£2 4 (i2) 16.0* 1.72 3.32-04 9.75 0.37
I3 4 {14) 17.4% 1.72 1.22-34 0.31 .37
| -
|
% BASED ON A SPECIFIC GRAVITY OF  2.72 g/cr.

JEG-AL-AS-21(2/87)

*Mass weighted average.



ATTACHMENT 7 TO EXnl8iT C, CONTRACT KD,  2fas70isozt.s-1s

r

SUBMITTED BY

ALSUBLITaUT Or1RANONS

J E ' JACOBS ENGINEERING GROUP INC.

REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

. REPORT DATE 10-31-89
CONTRACT 2371~ . 124
BY 2va [
SAMPLE IDENTIFICATION Rifle, CO (Estes Gulch) Cover Scils

Rogers & Associates Engineerin%£€£p€£8é2320

SAMPLE ID MOISTURE DENSITY |RADON DIFFUSION| SATURATION®| COMMENTS
(DRY WT.%) (g/em3) COEFF. (cm2/g) (Mp/P) POROSITY
MER 3 (2%) 3.7 1.75 1.4€-02 0.18 0.36
MIR 3 (2%) 8.0 1.75 1.4£-02 0.39 0.36
'TR03 (2% 5.5 1.76 1.1£-02 3.46 0. 36
VI3 (23, 16.6% 1.74 4.0E-04 3.78 0.37
223, z%, 17.9% 174 2.33-04 s.a5 2,37

* BASED ON A SPECIFIC GRAVITY OF <'/° g/cm”.

JEG-AL-AS-21(2/8D * Mass weighted average.




ATTACHMENT 7 TO EXWIBIT C, CONTRAZT ND,

-

—J"E"" JACOBS ENGINEERING GROUP INC.

AlSusuiraut orerANONS
REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

REPORT DATE 10-31-89
CONTRACT  £3717 . l24
8y RYB //[l/
SAMPLE IDENTIFICATION Rifle, CO (Estes Gulch) Cover Soijls
i i i Corporation
SUBMITTED BYRo‘gers & Associates Engmeemn%ATEpRECEIVED
SAMPLE ID | MOISTURE DENSITY  [RADON DIFFUSION| SATURATION®| cCoMMENTS
(DRY WT.%) (g/cmd) COEFF. (cm%/g) (Mp/P) POROSITY
MER 2 (8) 6.6 1.67 1.8E-02 0.29 0.39
MER 2 (8) 9.2 1.67 1.5€-02 0.40 0.39
MER 2 (8) 11.5 1.67 1.3£-02 0.50 0.39
MER 2 (8) 13.1 1.68 8.3£-03 0.57 0.38
MIR 2 (3) 17.9+* 1.67 3.82-04 0.77 0.39
® BASED ON A SPECIFIC GRAVITY OF 2.72 3/cm”,

JEG-AL-AS-2(2/87)

*Mass weighted average




ATTACHMINT 7 TO EXKIBIT €, CONTRACT NO.

34-6704-5-87.0012

JE

JACOBS ENGINEERING GROUP INC.

ALBUQVIFAUE OX12ANONS

TIME-DEPENDENT DIFFUSION TEST METHOD

REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS

REPORT DATE 10-31-89
CONTRACT (2717 . 124
By RY8 / Jn/ I
SAMPLE IDENTIFICATION Rifle, CO (Estes Gulch) Cover Soils
R A iates Engineeri Corporation
SUBMITTED By 0o ®  Associates Engineering Corporation |
SAMPLE ID MOISTURE DENSITY |RADON DIFFUSION| SATURAT.ON®| COMMENTS
(DRY WT.%) (g/emd) COEFF. (cm?/s) {Mp/P) POROSITY
MER 1 (8) 4.1 1.71 1.9€-02 0.19 0.36
MER 1 (8) 8.4 1.71 1.3€-02 0.40 0.36
MER 1 (8) 10.8 1.70 1.1€-02 0.51 0.36
MER 1 (8) 11.9 1.71 6.7£-03 0.57 0.36
MER 1 (8} 17.5" 1.71 1.6E-04 0.£3 0.36
% BASED ON A specmé 'dhAvnv OF 2.66 3/¢7.

JEG-AL-AS-2(2/97}

¥ Mass Weighted Average
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TEST HOLE
NUMBER
MET-1
MET-1
MET-1
MET-1
MEB-2
MEB=-2
MEB-2
MEB-9
MEB-9

MET-1

MEB-2

MEB-9

MEB-9

PERMEABILITY TEST RESULTS

DEPTH
{FEET) —
7h
T
74
74
124 to 17%
124 to 17k
12k to 17%
15 to 20
15 to 20
7h
Ty
124 to 17%
124 to 174
15 to 20
15 to 20

RELATIVE

COMPACTION

95%

100%

95%

100%

95%

95%

100%

95%

100%

95%

100%

95%

100%

95%

100%

BENTONITE

(PERCENT])

0

14

14

14

14

14

14

PERMEASBILITY

(cM/5)

4.5 x

1.5 x

2.6 x

1.5 x

1077

10”7
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ADDENDUM D7

LABORATORY TEST DATA
ON BENTONITE AMENDED RADON BARRIER MATERIAL



N UMTRA - RIFLE
PERMEABILITY OF RADON BARRIER AMENDZID WITH BENTONITE

ttached are the completed test results and analyses of laboratory
testing programs to determine the permeability of radon barrier
materials from Estes Gulch when amended with bentonite.

The latest test results are for radon barrier material amended with
10% bentonite and compacted to 100% of Standard Proctor. The
samples of radon barrier material were taken from test pits MER 1,
3, 4 and 5. Previously, tests were performed on samples mixed with
0, 7 and 14 percent bentonite and compacted to beth 95 and 100% of
tandard Proctor.

The results of the laboratory testing progracs (shown in the
attachments) indicate that mixing the radon barrier materials with
10% bentonite, and compacting to 100% of Standard Proctor would
produce a hydraulic conductivity of approximately 0.9x10°° cm/sec.
As noted in the previous report, there is nc appreciablie decrzase
in permeability when the amount of bentonite is increased beyond
10%.

The groundwater protectiocn strategy requires that a maximun
permeability of 2x10° cm/sec be ensured. Consequently, by
specifying 10% bentonite, and 100% Standard Proctor compaction, a
permeability of 2x10°® cm/sec or less should be achieved. (See
attached graph)

For construction, the bentonite will be mixed with the radon
barrier materials in a pugmill before spreading. Thus bentonite
losses will be minimized. 1If it is anticipated that some bentonite
nay be lost during field placement and compaction, the bentonite
content could be increased to 11%.

Triaxial compression tests on radon barrier material amended with
10% bentonite are being performed. The stability of the embankment
will be evaluated after these results have been received. All the
other characterization test results have been received and are
being evaluated.

03313.RFL -1 - 5025-RFL-R-01-03313~-00
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Zambert and dssoclates
CONSULTING GEOTECKNICAL ENGINEERS AND MATERIAL TESTING
PERMEABILITY TEST
PROJECT NUMBER s #2213 5 iS5 DATE [2-s~-FY
PROJECT NAME_P S1e (all) TECHNICIAN D &/ ]
TEST WOLE e [/~ =) DEPTH 74 LABORATORY SAMPLE NO. 24 7/ -4
SAMPLE LENGTH _2.5" .o SAMPLE DIAMETER .22/ /~.  SAMPLE AREA_; 2 P9 .o’
SAMPLE DESCRIPTIONCA. romolled to G of los5 4c2 @ P02 OML
Cefl ¥5
P CUr.
bec. 30, 15 TIME QT (sec) Head (ps.) DM Q (=b)
B=100% - = =
Cett o 13s;  |LIIE:10 0 L0 e
1259 eo 3770 14 1.55
4N T
I O
Ks
. & 157X
K= B& . (1.5C2.5) - { M
AT " ) e > vy cm
(12020 5 ‘f)t(/oz.:.xng:vq) ‘7’ X 1o /f
AfTer TesT mc
Tare 8¢ = N9
Tare ¢wel = “'f'z- / é
Tare fa(t’_ s 950

) TURNER. 104 A
DURANGO. CO 81301
Q) 259 5095
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Zambert and dssociates
CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING
PERMEABILITY TEST
PROJECT NUMBER mm 09 /13 (- F OATE /2= IY4-f7
PROJECT NAME R f/»r (..{E{) TECHNICIAN £ A
TEST WOLE_mET = OEPTH 22 LABORATORY SAMPLE NO._26 74 - A
SAMPLE LENGTH 2 &~ SAMPLE DIAMETER /. 28) wn  SAMPLE AREA_/ 279 ot
SMPLE DESCR‘PT‘ON‘ rOMYE / ¢7’ P . e o mg—
Cell *Y
: com
Jec. 30,5€ TIME (ki es) AT (sec) Head (i) _OH Q@ [(ne)
B =100 % ~
cett = 1340 HEALALE o L o
1743, 00 2615 /10 — Q.5
- rs = "?‘\ ' ,i
e N = ‘; A—%-‘E‘\' ....l: u i s rvb.g.hlh.l&-
Ry B L e e
E S0 ’ Ei (S -
Ks
)
K = 8 - _(0-5Xa.5) PR Cé
Aht =1.Sxi0
(120005020 20 X(3%:5) )
AFTer TaT mcC
Tar<e A’l = 0.9
Tare +wel = 116.7
Tar~” ¢Jv, = 9%.v¥
M = 2B
=232
P O BOX 7988 P O BOX 0045 &3 TURNER, 104 &
GAAND JUNCTION CN 81502 MONTROSE. CO 81402 DURANGO €O 81301

OX0) 245-6508 {303) 249-2154 a (03) 259 5095
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PROJECT NUMBER

PROJECT NAME

q o'; rA
Fambert and dssociates
CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING
PERMEABILITY TEST
mee) 3 s-g DATE )2 ~y2-rJ
R.$le Cadd) TECHNICIAN D A/,
DEPTH____ D 7a LABORATORY SAMPLE NO._24 7+ - 0

TEST HOLE__m = T -

SAMPLE LENGTH

jr for.

SAMPLE DESCRIPTION,./

SAMPLE DIAMETER .2 £/ .o SAMPLE AREA 4 22,9 . u*

L1l *¢ .
Cvm,
Oec. 31,7+ TIHE (hedl  OF (sec) Head (psi) OH 0 (L)
6 = j0e%e o —
Cell =130,. 191908 ) g 19.0
126 00 365y 7 191
B L f~=a E ﬂ “‘ /1 f" 'r‘%&‘ 4‘ .~
g “' L E-a .‘-_,‘ 3 L ‘:_j :. ." \'.. -'3 ,‘ \ >
Ke
. K]
K = (-1)2.5 N - M
ALt (2 s giexa o %o 3.7x10 " cafs V
RFTee TesTm Mmc | o '
Tere § = £.2-
Tavt rwer=s ))C.9 /
Tare '-J" > ﬁ.,
- {’f/"c = 20.97%
P.O. BOX X008 " pO BOXO04S ~ 46 TURNER. 104 A

GRAND JUNCTION, O 81502

MONTROSE. CO 81402 DURANGO. CO 81301
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Fambert and dssoclates
CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING
PE"MEABILITY TEST
PRCJECT NUMBER m ()13 - £ DATE /2 -/2 - PP
PRCJIECT NAME__ R . $]» Cné('\ TECHRICIAN P W
TEST MOLE_ M e T -y DEPTH 24 ° LABORATORY SAMPLE NO. 24 7« - (8
SAMPLE LENGTH 2.5 »n. SAMPLE DIAMETER | 2P/ /» SAMPLE AREA 4 ~°9 et
SAMPLE DESCRIPTION V, T A 0 ° 2.5 % Or
Crl iV
. Com™m
Dec s0, 77 TIME (hrs) OT (sec) Head (#3:) OH 9 (=0
B =0 %% ~
nes2:48 () 9 ~.0
Cell =212 ’;:'
jesy: 3P 2132 L0 Y.2
e 2 "* oA AP
: F - ’ H E‘ F“l ! r 3 rr,.(,‘_'/ N
! . ‘.-' P BT _a% ‘ﬁ} H
| vi - - - p y ‘Jﬁ g
i B bl.;;—-—-“du"'-“'
|
|
j
Y
J
(2X ) / > /7
i . @ . 2X3s P @
K Aht = = J.axie” " c~pb :
(1.2r39)05 ‘i (Q'gj(?-,v?X 12)(7130)
RFTer Tesr mc. ‘
T-“ ~ ': > 'a’.
Tare el = 12].2 /[)
Tare & Jr) > 9§.2
me = 2427%
PO BOXIE PO BOX0O4S 683 TURNER. 104 A
GPAND ANCTION CN 81562 MONTROSE. CO 81402 DURANGO CO 81301
O03) 2456508 (303) 2492154 (00) 259 5098




W\ o

Fambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

PERMEABILITY TEST

PROJECT NUmMBER M2l N3 (L F DATE__ /. -2 - I§

PROJECT NME__R .M, (bl ) TECHNICIAN . &!.
TEST MOLE__MET - ! DEPTH__ 7.4~ LABORATORY SAMPLE NO._247 Y -4
SAMPLE LENGTH 2.5~ SAMPLE DIAMETER /.2F/  SAMPLE AREA_ /.2 89 1=«
SAMPLE DESCRIPTIONCL! o/ 1% Benl ﬁi(a."f’b‘lt((‘/ to rpclk oF /oo.fgff-&u% o
cell 2 '
cell = s , cuyrm
¢ 17ps TIME (b.s) _Qf(sec) Head p;.) I — G (~L
?' 2O % . . ~
1543 .00 360 /e .05~
. -
~ §
v D ..
RN 394N ﬁ‘-‘k u
oo M
Ke
K= f“' - cesX2-5) .
AT = Lyxie s

(/-2!9)(:-»‘4)‘(10)(: Jev(i2(es) e -

#HITer resr jac. ) —_—
Tere B2 s 2.9 l/ A

Tere el = [09.2 ) ‘

Turl f‘l'?' f?,l/

» O BOx 98¢ PO BOX GO43 483 TURNER 10O -
GRANT JUNCTION CO 8152 MONTROSE. CO 81402 DURANGO CO 81201 .

O 2456506 (3001 2492154 (30) 259 5099
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Zambert and dAssociates
CONSULTING GEOTECHNICAL ENGCINEERS AND MATERIAL TESTING
PERMEABIL!ITY TEST

PROJECT NKUMBER M P2V 1) C E DATE /2-2c& P8
PROJECT NANE R. ¥, (Jdf) TECHNICIAN  p &. /'
TEST MOLE m £ 7 - ) DEPTH 7 A $7°  LABORATORY SANPLE NO._267Y -
SAMPLE LENGTH 2 7 . a. SAMPLE DIAMETER /. 2 #/ SAMPLE AREA /.2 ¥ 2 ..°<

SAMPLE DESCRIPTIONAL , o/1¢% PemTon. e al,._,/fl-—v/-/fj Jo O5S% of 1305 pck (@D 222 €.
Cell *=

. cel s Com
Jum-4-PF TIME ({vs) AL (sec) Head §u¢ & Z ()
i h=10c)e Y17 44 (2] )0 13 O
j§27. 50 4206 Lo 13 .l

s et :
..: ;".__ . l

kK = QL . (DD
AT (1::%2:0‘ Qe)(ncv)(,zx-aoo

26 x16° /4

FFTes TesT mtL

Taure W# 2> 7.8
Tustdutl = )07 3
Ty r #d’/.’ 2 37)’4

me s 2297 >

P O BOX X988 PO BOXOD4S 483 TURNER. 104 A
FRANTD T INCT™ AN R MONTROSE. CO 81402 DURANGO. CO 81201
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Lambert and dssociates
CONSULTING GEQTECKNICAL ENGINEERS AND MATERAAL TESTING
PERMEABILITY TEST

PROJECT NUMBER s PP /1) C-£ DATE J2-/19-f£$

PROJECT NME_ R ¥le (old) TECHNICIAN QO W

TEST MOLE__m 2 p -2 DEPTH /2 /o =17 %~ LABORATORY SAMPLE XO. 2§ 7Yv -C.

SAMPLE LEMGTH 2 (™ /a. SAMPLE DIAMETER /.2P/ . SAMPLE AREA_ ). 2 P9 S

SAMPLE DESC”"W‘M'/'!% os) of JITST oL & MO % OraC

oo gl ‘3 —
Oec . 30, PF )

’ TIME (he Head (s’ N -l
B=100% E(he) DT (sec) ead (ps) fa) Z ( =)
cell» 13p,: 144 155 (=) 10 (<4

1s4¢ 30 3995~ | o s

2123' 501

N ] g b 2 ?“ Mlm ~ -

Lg" S P R T e -
& . . s e N\ e
Loyl ’ _‘dg k». -
Ke
&L (-2X2.5) / ﬁ
= = -2 .

’< ALt - - 5-’ YA 10 cn/J

(13796 (2 30235

s .

After Test mec
T = 7. ¢
Tare + w3 17+
Tace v deg s 90,9

-pure
laur<

me -
l.e c
P O BOX J9d PO BOXOO48 4&I TVJRNER 104 A
GRAND JUNCTION CN 81502 MONTROSE, CO 81402 DURANGO. CO 8101 |
en 2L AR (30} 2492154 X)) 259 SO09%
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Fambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

PERMEABILITY TEST

PROJECT NUMBER_m#g/ 3 ¢ £ OATE__ /2 =29 - 9~
PROJECT KAME_R.$/e (el o ) TECHNICIAN D 4.
TEST MOLE__M£Q -2 DEPTH_ /22 =72~ LABORATORY SANPLE NO._267v -0
SAMPLE LENGTH 2.5 /. SAMPLE OIAMETER /.2 9) .o SAMPLE AREA /259 - =
SAMPLE DESCRIPTION /ey oy 2% @euten.re Dicx/ pemptded o G5 o s 00 :
el =y (& /204
M= 1 g TIN Head N
P 3 O (sec) e3 o 2
/543,96 o 19 o
(25520 2924 /2 ' £ Z
¥
_ ] RN
TN VL T Wy e
R LI CANA R £ o w v
:.: \ ;__ -
4& \ "'u \“ >

Szie0
w~ Pec AF

e - &L (, 3. )3 W

< -f
She T Q22 (10Xa 30002 Xpr K 795D 2.7x10 7 cupy

BrTrs Tesr el
Teeve D =4.0

Tt w2, 4 /ﬁ
fr{*f' '/"_: 9’.2. '

- Mc = 293,

P O 80X 508 PO BOX 0048 &) TURNER. 104 A
CRAC JUNCTION N 81502 MONTROSE, CO 81402 DURANGO. CO 81301
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FZambert and Associates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

PERMEABILITY TEST

PAOJECT NUMBER_M L /2 (-£

PROJECT WANE_R.3/ ¢ (g ' icwe 0D
TEST MOLE__M E Q0 -2

DATE /A =1y =S

TECHNICIAN /.4

DEPTH 2/ - 12 % LABORATORY SAMPLE NO._2£7y -p
SAMPLE LENGTH 2 5= .. ‘

SAMPLE OIAMETER /. 25/ ... SAMPLE AREA_ .4 re ...'
SAMNPLE DESCRIPT]O“WmP&-. -, f[,.‘[' ,‘..,/jo./ ' j[:,p e My DO S1108 peS ¢
celr =/
e ll = 19ps ¢ C S
' . ‘ TIME (asi) QL (see) Head (¢.) QM @ (me)
> 8070 <~
1256 .20 =59 /0o )
' "”D re— - L )
b _ . oL | e -
I R PR
K= .
K = L2 s (2202 DEr T ) P
. = =
Ahe CI.;rqx},nf(yc)(;,);;lmwm‘v 9x107" ¢ ~/
Tove 2o 2§
TZV( t"w(f:- 12/
7;'9 r%} = 00
M = 22
# O BOx y908 P O BOX (043

CRAANN @ T A a)end @ TURNER 104 A

L TROICE 7 &y 4y e TYV T W o E XL L
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Zambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

PERMEABILITY TEST

PROJECT NUMBER A S5 113 ¢ £ OATE /%-"3c 212
PROJECT MANE_R v i1» (o of) TECHNICIAN 0.V /a T
TEST MOLE_pED - @ DEPTH /4§ —20 " LABORATORY SAMPLE NO._2¢ 2~/ T
SAMPLE LENGTH__ 2 .3~ .. ~ SAMPLE O!AMETER / 2 %) . 'n. SAMPLE AREA_ /. 2y% .~ *
SAMPLE DESCRIPTION cfury of1v¥e W floced coaslilri? T G5F o3 okt @ syclh ovmc
c.ell 2 Y
NP7 S C o o
| Py Time /(0] OF (sec) Head pss) | T3 Q@ i)
PR :c./‘. . y = —
“ ieye -7 ASPETE 2 L Q
1314 33 9518 /7 -/
"-r.- ‘,";‘; et ‘l . -
~L'_’ HFL"_L’.;:L::;.. T O Rttt M
Ke
£: &¢
Do ANE
) (. 1)2.5) .
- ) , - T F
G.2290a.555010.53 20019719 |, 4 1078 V A<
. e ——
Tive F 2 =& 2.
7’-("( ¢ -~0—‘f‘ = /(‘ “5
T(Al 4 '] 5;‘"/ .
P s
>
a0 a0y Yool P O BOX 0048 &) TURNER, 104 A
GRANC ANCTION CO 81502 MONTROSE, CO 81402 ODURANGO. CO 81201

N 454508 (0N 2492134 C 0K 2395088



1 o€
ZLambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

PERMEABILITY TEST

PROSECT NUMBER M SP113 /. € DATE_ I -3a -fR
PAOJEST NANE__ 2, S /e (o lef) TECHNICIAN D AJ F'w,” 7
TEST MOLE_ME B -9 OEPTH_ s¢-20 ° LABORATORY SAMPLE NO. 2 ({7 & -r
SAMPLE LENGTH_ 2.5~ /. SAMPLE DIAMETER ;. 2%/ .~ SAMPLE AREA /. 229 .. -
SAMPLE DESCRIPTIONCc.  w/su i Deon? glen] cewelded co 1007 ob iov0é /vc% O
Cell =5~ '
au 1 re TiHE (he)]  OT (sec) e | B 2’7:..)
C=100% | i1 o '0 13 c
1413 o2 y 114 /0 3 10

k= 4 (. 10Xa.5) -r
AT s B2 X)) (%10 et o ’

A8ETer TesT mec.

Tare HZE=37
Tare 4 welm: (11.0

Tave ¢ oy =

P O 80X Y906 PO BOX 0048 483 TURNER 104 A/
CAMED JUNCTION CN 81502 MONTROSE CD 81402 OVRANGO CO 8120
OO 2456506 1301 249 2154 0T) 259 5099
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TLambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

PERMEABILITY TEST

PRCOECT NUMBER . m o )/ £ DATE  /2-13-Py
PRCJECT NARE__R . 4)e (adel) TECHNICIAN  p o/
TEST MOLE_ 1 g -¢ DEPTH__ . - 20 °  LABORATORY SAMPLE NO. 3¢ 74/ . £
SAMPLE LENGTH 2 5 ,. SAMPLE DIAMETER /.2 £/ .=  SAMPLE AREA /.2.p9¢ ., 2.
_ SANPLE DESCRIPTIONS Jr, clvy w/7% Bewl ploued comoldod to 2% of 1005 pcd @ tf v pmg
L) %9 |
’ CYm,
ec 30, 18 | TIME (4o OT (sec) Head(ps.) OH @ -
C= 160 % ~
. . o
Zell = 13557 "',‘.;Dg""?o O /e
120900 7200 ‘ _z0 <35

Kk = 8t . __ (X2 o ////[19 |
ghid ("2ﬁx2.)‘7)tl@(7.307)(1z>(7204) = ' SX 10 Cm/s
._657{" TesT™ me.
Tere /1€ 2 g0

Tare + welm » /149 ’ﬁé

Tare <« dr) : 99.9

me = 230% '
P O BOX 988 PO BOX 0048 83 TURNER. 104 A
CRANC AUNCTION CO 818 MONTROSE CO 81402 CURANGO CO 81301

O 2456508 (300 249-21%4 (A0) 259 5085
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TLambert and stociatzs

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

PERMEABIL!ITY TEST

PROJECT NUNBER Me Pl Y (-F DATE 2-/7-3¢

PROJECT MNE__ R #l. (odd it ongl) TECHNICIAN __ p A/,

TEST MOLE__ M E @ -9 DEPTH /7 .20° LABORATORY SAMPLE NO. 2L 7y -F
SAXPLE LENGTH 2 ~ SAMPLE DIAMETER , 297 ... SAMPLE AREA , 27 .. *“

SAMPLE DESCRIPTION §. /7y Cley /7% Beate.ire Moot tomyfed fo ctcZ: of M: 0p 2 )0 T gt 1
Lol *2

Zell 2 )3 ps) TIME (hes) AL (see) Head OH '1;
f 1030 3¢ - A% (o]
: | 1219 30 (590 20 3

. €
! z;',‘ L:; S

Ke
PFT=" FTe> 7
Dec . 28, 5rs Ao #
b =107 N A Tave 4C = 4
Y(’ Tuve swel” -_/25‘7
kK = A_Q_!,_ - (3ea’X2.5 2o lrer— : ’;,c*,/,} =/
het

(I.’”-.'XJ”',,’.V IO X2, . v ‘) S - N
(b )( "/f’/.zu zsfw‘."v;“f) n < ’23."
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. .. . - COMMA "G GROTECCAL EnCun( LS om0 Wargma, TLITWMQ

roter_-R.€)e PRCSECT MUNBER: (uPYoSYEE DATE SAMPLED: /9. pp
CaTIieN: _Ey L-srs. ’ SAMPLE SCURCE: SE& fropvam Jhoe/ LAB SAPLE HO: -p
2EC fropvae Jheel 290409
AVPLE CESCRIPTION: Clay w/008% Belon. P2 d[:a‘l OATE TESTED: 2-4-79 TESTED BY: p A
COEFFICIENT OF PERMEABILITY TEST
——— - REMARKS
INITIAL MOISTURE CONTEN! PERMEAMETER NO: TesF Corimy : MER )
orieg , -
'ﬂ“i. “ﬂ ! IUIE"E NO: : . . )
. 23 URETTE AREA = in? Le = I35 .
1 ! in_Ne. A P CAMPLE DATA : Volve = 7555-:¢
—— “. == 471 DIAMETER = L2AF! in
3 Wt Dry Seil « Tare AREA = lﬂ! in2
4. Wi Warer (®2 « #3)( LENGTH o n
S. Yere Weight (g) Y. { Sk 99 et end
6 Wi Dry Seil(#3- &5 votu , fr
—— T WEl wEICHER (229 on
unit wesGny g & B3890 per
(;’ o 99.9 % lca’ﬁ‘f
CONSTANT MWEAD \A\
Trsal Numbeer / b3 gy 2 Q
- - QU (1 )
Time, 4 1032 - 1,57 b MA} (6_—.145 )(cm/sec
| Time. ty 38 | 037 e
Blopsed Tuma, 1=ty (vec) | 1040 | 2 452D o4 Q=Outflow (CM3)
Temperatura. 1 (°C) (OF) ' T\ H=Constant Head (in)
Consiont Mead M {in) }75 D2 . /ka:SamPle Length (In)
d : LAL2 »ReSample Area (1n2)
Quiflow ¢ Tere 1’_) 12k ~.2 . -'T,ﬂlapsed Time (sec)
Tere Weight (9) LA L7 1 . 5
Outflow Weight (g) 9, & 2; 'g'.- . M/
Additienel Pressure - ~ t 'g "3 / /0 g Sec
" of water [~ - 7 - " v
Coolicion: ol Sermeability,| 22, 2| - - 8 \. -
by 3100 (emlsee) P3N LS v
FALLING MEAD
Tral Number l ' Le el ( )(? Su)
Time, I, U7 Al - 4g)
Time, 1,
tlopied Time 1.:1, (vec) a=Area of Stand pipc (m
Initial Mood . M, (:4) A=Area of Sample (in2)
Pinal Meod. M, (in) | '.;' Length of Sample (in)

“ - 1°To™ Elapsed Time (sec)
’QM'.'O'U". Y (C)(OF) No“n;t‘al Head (iﬂ)
Coellicant of Permecbili- H;aFinal Head (in)
ty by 2187 (em/ue) |

Ky

Checked by: /g"/
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CONBA PG CIOTECIwCAL (NCand (RS o) waTiMaL TIITNG

PRCSICT MUNBER: MPG0 Cyl € BATE SAMPLED: T -/9-,
Scatii: _ExTes Colch =MEA A@27, SAMPLE SCURCE:SFL Proippon Choe? LAB SAMPLE NO: 2904

wetes: - R.E)e

AMPLD SESCRIPTIIN: _Cle, o/ .0%s Bon? Alpas! SATE TESTED:_Y.o. ¢ TESTED BY: py -
COEFFICIENT OF PERMEABILITY TEST REMARKS
- =
INITIAL  MOISTURE CONTENT PERMEAMETER NO: é o
P BURETTE NO. 6.
inal - /00
Inttial |ﬂ!__~ SURETTE AREA ‘__-J‘nz 5 ot 6,‘) / /‘
.._LA‘.L'L'.'_E'{_' No. SAMPLE DATA :
2. W1_Wot Seil o Jere (g) oiamerer s L2L/ in
3. Wt Oy s.al’o th:’» (g) \ i) AREA ® /1299 ne
4. W Wefft‘ 2 “NL ] - et UNGIH = _2_ 5% :,n
S lare Weight (g} YOUJM! n/ d&uo £e3
6 Wi Dry Soil (¥3 - 'sm] wn WEIGHT = £10.Fgm
2. Mestues Contont (%) | /0.6 u
NiT WEIS HTnol'-_lz_z_’PCf o .
| S i A AR R EMR I
CONSTANT HEAD 5'.4--’
Triel Numbar / 2 ;’ ha-QL (1 ),
1= /s
FT-M, Y y R ~4 o372 1}17/¢€ ”09) HAY (g U5 'H )(cn s
Time 1ty 13132023 Poerr RiipS
-y - i 3
fogeed o T3 G 43975 3 ot T80 oo (o)
Jemperature. 1 ('C)L?F) - - ' L=Sample Length (in)
Conttent Meod M (in) |/S52 LTS (2502 . AaSample Area (1n2)
Outflow o Tare (g) |3 o 9 16T | T=Elapsed Time (sec)
lare Woight (g) LS a4 ‘f-r_?' e -9
Ovtflow Weight (q) LY 1.8 - Ky = > X/10 Emfse
Additional Pressure Moo L/ 7"5 X /S <
- — ol water c O O .1 -
Coolficion: of Permeability, . . e
ky, 2 10° {em/rec) !-é‘-::" 9¢ U(, 7.5x.1C E‘
L
—’Q&
FALLING WiAD
Triol Number ] k= ‘n(" ) (2.54)
ims. Y Area of Stand pipe (I:
. L] (2] V.
flopred Time 11 frec) | :-Ar:a :f Sa'nplep(T: 2)
Initial Meed. My (:n) L= Length of Sample (in)|
final Heod. M, (in) Ti=To® Elopsed Time (sec
Temperatvie, 1 (%) (0f Ko®lnitial Head (in)
Coellicient ol Poimnoobili- ' Hi=Final Head (in)
ty &k, ® 10" {em/vec) I 9

Ky ®

Checke? by : Z& )



vek= - R 3.

181Vl ally ADDULIdILD
ONRAL WG S20T{CHRCAL ERisnliAS A R0 Weltma, TRITRG

AT E s fuiek

MER ¥ b 1%

SAMPLE

22-0f¢ 2%

PRCITCT MUMBLR: m (90 SYCE, DATE SAMPLED: § /9. F¢
SCURCE: S£L Popscom Sha? LAB SAMPLE NO: 3907 =07

AMPLI TESCRIPTION: ¢luy of 2% peat Moot g..ad OATE TESTED: - -F£9 TESTED BY: X

COGFFICIENT OF PERMEABILITY TEST

tlopied Time 1,-1, (100

a=Area of Stand p:oe (,nZ)

—_— REMARKS
INITIAL  MOISTURE CONTEN' 7] PERMEAMETER NO: .25 .
A BURETTE NO: B — =,
' 3 | ¢
‘ init'ad Fina SURETTE AREA = ’nZ 7S5
). Moaitture Tia Neo. SAMPLE DATA :
| 2. Wt _Wer Seil + Tore {g) DIAMETER = L3P _in
3. Wt Ory Seil » Taro (3) AREA = 7 229 4.n;
:. tWi W\:'Tr:':-) 3) (g) .' ‘ LENGTH = _2.523
. are QIQN? < LR
VOLUME = _J_ﬂ___ ft
H L J ’ 3 '
o s:-lt’:' (z: 1S Z4% we w:zom-.t__: M,
2. ontiure Conten /172 t; L Nt WEIGHT " = pef } 992
Y dey 31%6.9 pes it
© . CONSTANT KLAD; , "' 9.5~
s “ >
tral Number 2 a3
e ‘—_—PL-_‘.@) n k‘= ’:L (,._‘. )(Cm/iec‘
Time, 1, G- lofva. 9710 't (6.45 )
Time, ty bun.'a F- o7y 2 I 1@y N
tlopied Timae, t,- 1o (sac) Yizve ! w20 12%Co_ b 3:2:::L:t(23z (1n)
e .
Yempergture, T (’C)(?P\ . | _ Z '\ L=Sample Length (in)
Conttant Meud, M (in) 1/53°2 | 5c2 | /75% - A=Sample Area (in2)
Ovtllow o Tere (9) | f3 v J (4.C 17414 T=Elapsed Time (sec)
Tere Woight (g} L7 Ty Pwoe ;F 9
Outflew Weight (g) | /1.2 o 6 2.7 M _— z'/x/o‘ C)n/sgc,
Additiene! Prassure MNes TN
in of wgter c c 2 ‘ N
Cooliiciont of Permeability, _ - A S |
B, 2 107 - (cm/soc) 52'("‘" 3 $ac’ )'lx“'7
[ -
FALLING wtAD
Trigl Number I ! k \n(%) (2.54)
Time, o, ‘ A(“.'.’
Time, 1, |
!
1

Iaitial Heod. M, (:a)

Finel Wead M, (in)

[

Temperatwre, 1 (°C) (0 F)

Coellicient ol Permeobili-
1y by 0 107

{em/vec) |

A=Area of Sample (in?)

La Length of Sample (in)
Ty=To® Elapsed Time (sec)

Hotlmtul Head (In)
H;=Final Head (in)




FLambert and dssociates

CCNSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

TEST RESULTS

PROJECT Rifle PROJECT NO._  M39054GE DATE__5-12/3°
LOCATION QI -2771 SOURCE MER. ]
SAMPLE NO. 2304 SPECIFICATION=
NATURAL MOISTURE CONTENT
DEPTH
2 ft Sample Number: 2904-01 Moisture (percent) 8.0%
5 ft. Sample Number: 2904-02 Moisture (percent) 10.5%
5 ft. Sample Numoer: 2904-03 Moisture (percent) 10.0%
8 ft. Sample Number: 2904-04 Moisture (percent) 8.7%
g ftc. Sample Number: 2904-03 Moisture (percenc TLE
15 f¢. Sample Number: 2904-08 Moisture (percent) 10.C%

Before adding bentonite

'
."
[Ve]

Lat

[}

8]
™)




[
\

Fambert and dssociates

CONSULTING SECTECHNIZAL ENGINEERS ANC MATERIAL TES®ING
TEIT 2T3ULTS
=e5JECT Rifle PRCJECT NO. M89054GE CATE 3/19/39
LCCATION RFL-3701 SOURCE oz -1
SAMPLE NO. 2905 SPECIFICATION
NATURAL MOISTURE CONTENT
DEPTH
3 ft. Sample Number: 2905-01 Moisture (percent) 7.9%
5 ft. Sample Number: 2905-03 Moisture (percent) 7.9%
5 ft. Sample Number: 2905-04 Moisture (percent) 8.1%
8 ft. Sample Number: 2905-05 Moisture (percent) 9.1%
8 ft. Sample Number: 2905-06 Moisture (percent) 8.6%
10 fe. Sample Number: 2905-07 Moisture (percent) 8.8%

Before adding bentonite

Figure B2




<lng NG ZEITEC T AL ENGINEERS ANC MATEIRIAL TES
TITT 2ITULTS
z2razeT Pifle PROJECT NC. M39054GE R R
_2CATION  RFL-37D1 SQUaCE e
$iM3LE NO 2396 SPECIFICATION®
NAUTURAL MOISTURE CONTENT
DEPTH
2 1/2 f¢t. Sample Number: 2906-01 Moisture (percent) 9.13%
2 1/2 f¢t. Sample Number: 2906-02 Moisture (percent) 9.4%
8 £ Sample Number: 2906-05 Moisture (percent) 9.1:%
3 It. Samzle tumber: 2225-06 Moiscure (percancn. B
12 £t. Sample Number: 9206-03 Moisture (percent) 5.3
Before adding bentonite




ambtrt and dssoclates

..... e Eaiaime . Vqs-r —cew .~
SSCTET A TAL ENGINEESS ANDG MATERIAL TZET NG

 azegz-e Rille PROJEICT MO M39354GE DATI 3. 127370
Al o I ?;‘ )

L2TATICH  RFL-3731 sorace MLy

SAMBLE NO. 293487 PICIFITATIONS
[ NATURAL MOISTURE CONTENT
. DEPTH
l 6 1/2 ft. Sample Number: 2907-04 Moisture (percent) =.3%

14 f¢t. Sample Number: 2907-07 Moisture (percent) 7.6%

! 14 f¢t. Sample Mumber: 2907-08 Moisture (percent) ~.7%
’ Before adding ber-onite




———. e
- -

~ A~ mm - - S
towwm i G ST, .2 e

A= 2~ -
PaNJECT Ri‘fle PRIJILT MO M839954152 AR S 2
LOCATICY RFL-3721 SOL=RE H\E_R-‘EJ
SAMPLE NC 299013 SPEZCIFICATIAONST
NATURAL MOISTURE CONTENT
DEPTH
2 ft. Sample Number: 2908-01 Moisture (percent) 17.7%
2 ft. Sample Number: 2908-02 Moisture (percent) 11.2%
5 ft. Sample Number: 2908-03 Moisture (percent) 11.0%
5 ft. Sasrle Number: 2908-04 Moisture (nmercent) 17,73
8 ft. Saaple Number: 2908-06 Moisture (percent) 1..1%
12 fe. Sample Number: 2908-08 Moisture (percent) 10.3%
Before adding bentonite
Figure 35
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CONSULTING JECTEZHNICAL ENGINMEERS AND WMaTER|AL T58™ 41

FLambert and dssociates

PPIJECT Rifle PROJECT NO. MBI0OS54GE NaTE 5/12.39
LCCATION RFL-8701 S0URCEZ [ER 1y

SAMPLE NO. 2909

SPECIFICATION=

NATURAL MOISTURE CONTENT

DEPTH

2 1/2 f¢e. Sample Number:
5 ft. Sample Number:
5 ft. Sample Number:
7 1/2 ft. Samzle Number:

Before adding bentonite

2909-02
2909-03
2909-04
2909-05

Moisture
Moisture
Moisture

Ycisture

(percent)
(percent)
(percent)

(percent)

Figure B®o

9.7%
9.2%
8.9%

W
)

o?




FLambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

TEST RESULTS

PROJECT Rifle PROJECT NO. MEON54GC DATE Z-12-33
LOCATION RFL-8701 SOURCE MEP- 1
SAMPLE NO. 2904 SPECIFICATION®
NATURAL MOISTURE CONTENT
DEPTH
2 Ft. Sample Number: 2904-01 Moisture (Percent) 8.9%
5 Ft. Sample Number: 2904-02 Moisture (Percent) 10.5%
5 Pt. Sample Number: 2904-03 Moisture (Percent) 10.1%
8 Ft. Sample Number: 2904-04 Moisture (Percent) 7.7%
8 Ft. Sample Number: 2904-05 Moisture (Percent) 8.0%
15 Ft. Sample Number: 2904-08 Moisture (Percent) 10.1%

10 percent bentonite added

Figura

B7




Fambert and dssociates

CONSULTING GEOQOTECHNICAL ENGINEERS AND MATERIAL TESTING

TEST RESULTS

PROJECT Rifle PROJECT NO. M27545C DATE 2-12-37
LOCATION RFL-8701 SOURCE MER-2
SAMPLE NO. 2905 SPECIFICATION
NATURAL MOISTURE CONTENT
DEPTH
3 FT. Sample Number: 2905-01 Moisture (Percent) 8.6%
5 Ft. Sample Number: 2905-03 Moisture (Percgnt) 8.3%
S Ft. Sample Number: 2905-04 Moisture (Percent) 7.8%
8 Ft. Sample Number: 2905-05 Moisture (Percent) 10.4%
8 Ft. Sample Nuzter: 29C23-058 Moisture (Percent) 2.3%
10 Ft. Sample Number: 2905-07 Moisture (Percent) 8.9%

10 percent bentonite added

Figure BS
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FLambert and dssociates

CONSULTING GEQTECHNICAL ENGINEERS AND MATERIAL TESTING

TEST RESULTS

PROJECT RiZle PROJECT NO. M827054732 DATE Z-13-21
LOCATION  RFL-2701 SOURCE___ uZR-3 |
SAMPLE NO. 2900 SPECIFICATION®
NATURAL MOISTURE CONTENT

DEPTH

24 Ft. Sample Number; 2906-01 Moisture (Peréent) 7.9%

2% Ft. Sample Number: 2906-02 Moisture (Percent) 9.6%

8 rt. Sazple Nuz:ier: 2%76-05 Moisture (Percent: 3,043

8 Ft. Sample Number: 2906-06 Moisture (Percent) 8.7%

12 Ft. Sample Number: 2906-08 Moisture (Percent) 5.8%

10 percent bentonite added

Figure

=3




Fambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

TEST RESULTS

M8905435¢g

PROJECT Rifle PROJECT NO. DATE :-19-2%
LOCATION RFL-8701 SOURCE MER-4
SAMPLE NO. 2907 SPECIFICATION=
|
NATURAL MOISTURE CONTENT
DEPTH ,
6% Ft. Sample Number: 2907-04 Moisture (Percent) 8.6%
14 Ft. Sample Number: 2907-07 Moisture (Percent) 7.5%
) 14 Ft. Sample Number: 2907-08 Moisture (Percent) 7.6%

10 percent bentonite added

Figur=

B10O




Fambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

TEST RESULTS

PROJECT Rifle PROJECT NO. MEJ254GE DATE Z-.3-33
LOCATION RFL-8701 SOURCE MER-3
SAMPLE NO._ 2978 SPECIFICATION:
NATURAL MOISTURE CONTENT
DEPTH
2 Ft. Sample Number: 2908-01 Moisture (Percent) 11.4%
2 Ft. Sample Number: 2908-02 Moisture (Percent) 10.6%
5 Ft. Sample Number: 2908-03 Moisture (Percent) 9.8%
S Ft. Sample Yumber: 2908-04 Moisture (Percent) 17.2%
8 Ft. Sample Number: 2908-06 Moisture (Percent) 10.5%
12 Ft. Sample Number: 2908-08 Moisture (Percent) 10.2%
19 percsnt kantonite added

&

Figure

Bll

|



Hambert and Associates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

TEST

RESULTS

PROJECT Rifle

LOCATION RFL-8701

PROJECT NO.

M89054GE

SOURCE

SAMPLE NO. 2903

SPECIFICATION=

MER-5

NATURAL MOISTURE CONTENT

24 Ft. Sample Number: 2909-02
5 Ft. Sample Number: 2909-03
5 Ft. Sample Number: 2909-04

74 F+, Sample Nuzmter: 2909-05

10 percent'bentonite added

Moisture
Moisture
Moisture

Moisture

(Percent)
(Percent)
(Percent)

(Percent)

10.1%
8.9%
9.3%
8.8%

Figure 312
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Deviator stress (2351)

Fambert and QAssociates




196
50
166

1k _ m.>
.:_

LOIL NOT I dHOD

(157) w9011y [PWION
04 g ($14 ]}
TV T 7V rvrriTT _/—4 LI L L]
B teal 7 C )
[~ . .:m‘. (%] 1
poe —
— —
N 1
Lttt et et
£9 0yl 0°L1] 6°€01 0°61 |'"°I1 &
19 30l 'S 6°£01 0°61 "
i S/ S2°T7 | 6°€01 0°61 | z-9
15d d49d adog
P L hanssaagArrsuonq | 3uajuo) b
i g CTETAANS but Kac banistoR| .toqunp
At pameraieg oatguodfPTIturl | TRTITULf hut oy

20 1

4 0

0l

0Z

(psi)

Stress

1Y)

Shea

T iXVIYL

T1Eag Jo odAy

PaUIRAPUN POIEPTOSIGT

GL-G067 caoqung o durg

poppe A ruojuay gy FUQIITriosag atdwes
(%) utexls jerxv
9 0l f!
FVE e T T YT rrvrTrrTrirruoevayrT
-
- ]
-
” 101
—
[— -
= 151
— —t
b— -
— -
- 10¢
— -2
N .
= -
N Y T S N TN TN TN O T U N N O

Ceviator st

Date :

Figure:

Lambert and QAssociates

ne



[T R— A

- N [E— —_— e TR

LETE MO TESIAIN0) VEYVIYL

s, 3o addg

pouteapu palep ! —:fﬁ_:.:_:

GO-G0GZ  aequng dpdueg

pappr M1 uojueg Q) uvtldransag atrdueg

N
N

GNOI1Y [CWAON __ (v) urealg 1e1XVY
0§ 0¢ (V1] < 91 0] ")
_-]M_-ﬁm‘-# ryv or vy 1 rryrryryrrrri T roaT
A \ ’ ! / - B 7
rcr ‘ — -
e
. B S
— b—
— —
1.2 [
0 w — 0t
1% s F
1 = .
— e et wasug
e
- ) — =16t
- _ n | -
- . 19 - -
Lt ¢ 1y e v ittt H [ ...
mm - -
— =1 0¢
pe -~
- -
591 0°Z1 | 0°401 061 {1y L —
Lt L | 07401 0°61 N [ -
VRS S£°1 ] 00401 0°61 | 2-¥iu | 1.,
1sd 40d yadaona — ]
panssaaglA3Tsuad | yuauo)d ._ — -
but Kaa PANISTOW| .togquny - -
~uTyuod eIt | 18T Itull huy tng — -
. P o e vttt

5505
FRD)

Date:
Figure:

Projec? No.:

FLambert and QAssociates




0 001
.,\..:,.
U 00j

RINEW

Hy

JSUL MO PRI dWOD

{
(1s) wwoI1y [eWION m
04 0t . 0¢ ol
V¥V 17V 7777777 17r1vviytbtti
-
= —
ﬁll —
= ped ' J -1
H— ol = s -~ C_
- .
- — —
-
- T 0
B oz g
r— I\A "
- - n
— - o
|8
—d ke
W i OM (D)}
- — -
| N TN VOO T N T T N O O A o I O B | m
"
N £ 0l 0l OCC_ 0°gl oo g
G54 5( 0°¢ 6°901 0°gl "
(R 9% G 6901 o°'gt | €-yam
LEG Al TRUET]
P 14 vnssagglA3rsuag | us uo) 2
ERRARRAERR B SEDNS but % {4 ) INIS TOW] tagquupy
g e ras b oarguopd ety | (BT ILUIL fut oy

T/IXvidl

poueapun pajepitosuonuny RN N 2 R P X

G0-906Z :doqguny apdueg
poppe aliuolueq oo uorldiiosog aydurg
(=) viealy [riNwy
41 ol “
rvrvVr rrrryrvvirrrririou LI
[ 1
.
— m
— \ -
i \‘\\v‘\v\\. L
— ~1 01
- -—
B I
- -
— 7] Gt
- -
— qoc
— 192
- -
— -
W I N TN N T T O N AN

")
5

3
(32

M-

Date :

Project No.:

Figure.

(o31)

FLambert and dAssociates

Jeviator sStress
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DRY DENSITY (PCF)

145 LR
'1 <1
‘S \ -
140 ——
TR “\\
'\\\.w PRNJECT: Rifle-Additiona' test|-~-
! RYIY
| .
35 . ! AL\ SAMPLE SQURCE: MER-1 at & feetr
5 MEW
o — :(.‘X\:X SAMPLE DESCRIPTION: Clay,with 13
3 — }\ bentonite 5 'and
I .
SN ERS
- jr TEST METHOD: ASTM D0698A
125 .
{ - MAXIMUM ORY DENSITY: 102.5 pcf
|
126 ‘1\ \\ OPTIMUM MOISTURE CONTENT: 19.5%
\ LABORATORY NUMBER: 2904-02
\ \
15 A
i A
| } t
110 | a
t
| 1 X
111 i SN
105 ll | l N \
[T | 1 .y A \
__EA! | 1 /] R
T T 17T 171 1
100 —=— L 11 i D
T | 1 \
; i » N,
, \ I 4
' 1 / N
95 [ 1. 1
B4 T |
v P 1 N
90 l' — : i ’ ;
— . M | ' N
- ; 2.6 L
b L 2. lero Air Yoids for
85 T T : 1 I | f 28 Specific fi-avity
| i :
[ | H
RENARREE R +
80 T { i
0 5 19 5 29 25 30 35

MOISTURE COMTENT ()

Fambert and g,s,&odatm .%1:" Noi WMAGCZLnE

Figure: L




DRY DENSITY (PCF)

145

140

135

130

125

120

115

110

105

100

95

90

85

80

A
(\\
—td
ot N
b—-—-—-—-——-—‘#——‘v——ﬂ'—x
. L \‘ )
% \ka PRAJECT: "ifle-tdditional! festi-n
1 AT WY
L LI SAMPLE SOURCE: MER-1 at § feet
Lo
: ' M . s -
T T SAMPLE DESCRIPTIAON: Clav with '9
IREREERERYN bentonite zlend
I \
A
\» TEST METHOD: ASTM D698A
-1+ MAXI1MUM DRY DENSITY: 106.5 pcf
' NPTIMUM MOISTURE CONTENT: !7.5%
LABNRATORY NUMBER: 2904-04
]
| |
i ]
| )
1 I
H i
. \
| \
i I
[T [ ] R
T |
i by | | )
T I 1] N AN
r ] N\
! L
T o
= -
i1 T 1\
|y | ! N
] 1 1 N
| \
, ' AINN 2.6
— !F | Al 2. Zero Air VYoids for
—— . , Specific Sravity
— i
l - —
I
0 5 i 15 25 30 35

MTISTURE CONTENT ()

Lambert and QAssociates o LT XNNNGEEREERT
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ADDENDUM D8

LABORATORY TEST DATA FROM MKF INVESTIGATION, 1987
(RIPRAP TESTS)

5025-RFL-R-01-00750-02
4256U/0125U
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“«, MKE DOCUMENT NO. 5025-RFL-L-09-00907-00 G &

- Fambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

December 22, 1987

M.K. Ferguson
180 Howard Street
san Francisco, CA 94105
- PN: MB87054GE

Attention: Mr. Grant Cherrington

Subject: Laboratory Test Results for Potential
Rip Rap Sources, Rifle UMTRA Project,
Rifle, Colorado

Mr. Cherrington:

This report presents the results of our laborabory
testing program for the proposed Rip Rap sources for the
Rifle UMTRA project. Hand specimen petrology, microscopic
thin section petrology, X-ray diffraction analysis, sizing
and laboratory crushing, Los Angeles Abrasion tests, sodium
sulfate soundness tests and specific gravity tests were all
performed on each of the proposed source samples.

The hand specimen and thin section petrology éonsisted
of descriptive as well as qualitative studies of the various
rock types. The petrologic assessment was performed in
general accordance with ASTM C295. 1Igneous rock classifications
wer; based on the International Union of Geological Sciences
classification system.

The X~-ray diffraction analysis utilized a Phillips
model XRG-2600 X-ray diffraction equipment. The purpose

of the analysis was to determine the presence of smectite.
RECEIVED - MKE
Attachment: 5025-RFL-C-09-00908-00 JAN 111988

UMTRA-SE.

P.O. BOX 3986 P.O. BOX 0045 463 TURNER, 104 A
GRAND JUNCTION, C0) 81502 MONTROSE, CO 81402 DURANGO, CO 81301
(303) 245-6508 (303) 249-2154 (303) 259-5095
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Additional information is also provided on the graphs of
the test results.

The samples were sized and crushed in the laboratory
to appropriate proportions to conduct Los Angeles Abrasion,
sodium sulfate soundness, and specific gravity and absorption.

The Los Angeles Abrasion tests were performed in
general accordance with ASTM Cl31 as requested. Grading A,
which is the coarsest grading outlined in the test method,
was used for all of the samples. The amount of loss of
material was determined after 100 and 500 revolutions of
the Los Angeles Abrasion machine. A Forney Model LA-850
Los Angeles Abrasion machine was used in performing the
tests.

The specific gravity and absorption of the materials
tested was performed in general accordance with ASTM Cl27.
The test portions consisted of washed material which was
all retained on a #4 screen. 'The measurements consisted
of dry weight in air, satur;ted surface dry weight in air
and submerged weight. The results presented in this report
represent the average test results of a minimum of three (3)
test trials.

The sodium sulfate soundness testing was conducted in
general accordance with ASTM C88. The prepared samples were
soaked in a solution of sodium sulfate for sixteen (16)

to eighteen (18) hours prior to oven drying. This process

Zambert and dssociates

d
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was repeated five (5) times. After the final cycle the
samples were washed rfree of the solution, dried, sieved,
and weighed to determine the amount of loss.
If you have any questions, or if we may provide additional
services, please contact us.

Respectfully submitted,

LAMBERT AND ASSOCIATES i : ‘
/"‘.' /‘/ P
David L. Trautner /ﬁg:;is

Geologist /kﬁ;/

Princjyf otechnical Engineer

7’

-y

P s g = 7
)w//-'z’,n,«ﬁwz/' Vi MR
ANorman W., nston, P.E.

.~ Manager 6eotechnical Engineering
P

DLT/nr

FLambert and dAssociates

CONSULTING GEOTECHNICAL ENGINEERS AND
MATERIAL TESTING



MKE DOCUMENT NO. 5025-RFi-C-09-00908-00

PETROGRAPHIC ANALYSIS AND ASSOCIATES
TESTING FOR POTENTIAL RIP-RAP SOURCES

?roject: Rifle UMTRA Project Number: M87054GE
Sﬁmple Designation: Casey No. 1 Date: 11/10/87

Sample Recovery Method: Bulk sample, hand picked, M.K. Ferguson

DISCUSSION
h The Casey No. 1 potential source for Rip-Rap consisted
of nine (9) boulders, representing six (6) different rock
types. Each of the different rock types were classified
based on hand specimen observations. The percent by weight
of each rock type was determined and is presented on the
hand specimen data presentation sheets, Figures 1 through 6.
Selection of rock types for microscopic thin section obser-
vations and X-ray diffraction analysis was based on the
abundance and character of each rock type and a telephone
conversation with Mr. Bob Hennicks, M.K. Ferguson. Micro-
scopic observations of the thin sections are presented on
Figures 7 and 8. X-ray diffraction data is presented on
Figure 9.

After selection of the rock type for petrographic
studies each cobble was measured and weighed. The size and
weight distribution of the cobbles, with notes of associated
rock types are presented on Figure 10. The entire sample
was then crushed for additional laboratory testing. The
final crushed sample consisted of approximately the same

proportions of each rock type. A tabulation of the rock

RECEIVED - MK ,
E Zambert and Qssociates

INN 1 140
vhRivid 1388 CONBULTING GEOTECHNICAL ENGINEERS AND

MATERIAL TESTING
UMTRA-S.F.
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vpe and general shape of crushed pieces is prcsented on

igure 1l1l. The laboratory test results for Los Angeles

(X7]

abrasion, sodium soundness and specific gravity and

absorption tests are presented on Figure 12.

.
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PETROGPRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATINON SHEET

Project: Rifle- UMTRA Project Number: M87054GE
Sample Desination: Casey No. l-A Date: 11/10/87 ‘
Sample Type: Boulders
Percentage of Total, this classification: 119.79 1lbs, 39.4%
General Size and Shape of Sample Portions: Sample consists
of three (3) somewhat flattened disk-like cobbles, -
approximately twelve (12) to fifteen (1l5) inches in

maximum dimension and five (5) inches minimum dimension.

MINEROLOGY/PETROLOGY

Crystal or grain sizes: Phaneritic fine grained (less than 2 mm)
Crystal or grain relationships (fabric): 1Isotropic, equant grains
Degree of crystal face development: Anhedral

Rock Texture/morphology: Granular/xenomorphic

Alteration or weathering products: Some secondary deposits,
hematite stain

Unique Properties: Very slight foliation evident in one specimen

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE
Quartz 90
Groundmass 5
Plagioclase 2
ESTIMATED |
ACCESSORY MINERALS PERCENTAGE
Alteration/secondary deposits 3 v

Rock Classification: Quartzite

Note: The classification presented here is based on hand
specimen observations only.

Microscopic petrology (thin sectinn) performed also

Figure 1

anmbert and Associates
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PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: MB87054GE
Sample Designation: Casey No. 1l-B Date: 11/10/87
Sample Type: Boulders
Percentage of Total, this classification: 89.13 1lbs, 29.3%
General size and shape of sample portions: Sample consisted
of one (1) elongated boulder approximately sixteen (16)
~ inches by five (5) inches and one (1) flattened spherpidal

boulder approximately twelve (12) inches by seven (7) inches

. MINEROLOGY/PETROLOGY

} Crystal or grain sizes: Aphanitic, todosmall to distinguish
with hand lens

Crystal or grain relationships (fabric): N/A
Degree of crystal face development: N/A
- Rock Texture/morphology: N/A

Alteration or weathering products: Some alteration on surface
of cobble.

Unique Properties: Massive, difficult to fracture boulders

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE

Could not determine mineralogy in hand specimen due to
particle size

, ESTIMATED

ACCESORY MINERALS PERCENTAGE

N/A
Rock Classification: Very fine grained sandstone

Note: The classification presented here is based on hand
specimen observations only.

Microscopic petrology and x-ray diffraction tests performed also

Figure 2

FLambert and dssociates
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PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: MB87054GE

Sample Desingation: Casey No. 1-C Date: 11/10/87

Sample Type: Boulders

Percentage of total, this classification: 44.74 1bs, 14.7%

General size and shape of sample portions: Sample consisted
of one (1) flattened spheroidal boulder approximately

twelve (12)inches by seven (7) inches.

MINEROLOGY/PETROLOGY

Crystal or grain sizes: Phaneritic medium grained, (approximately
S mm)

Crystal or grain relationships (fabric): Isotropic fabric,
inequant grains

Degree of crystal face development: Subhedral to euhedral
Rock Texture/morphology: Seriate texture, hypidiomorphic
Alteration or weathering products: Some chloritization evident

Unique properties: Isolated phenocrysts of hornblende

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE
Quartz 45
Plagioclase 35
orthoclase 10

ESTIMATED
ACCESSORY MINERALS PERCENTAGE
Hornblende 5

and other
alteration 5

Rock Classification: Granidiorite

Note: The classification presented here is based on hand
specimen observations only.

Figure 3

FLambert and Assoriates
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PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: M87054GE

Sample Desingation: Casey No. 1-D Date: 11/10/87

SAmple Type: Boulder

Percentage of total, this classification: 20 1lbs, 6.6%

General size and shape of sample portions: Sample consists of
one (1) flattened cobble approximately eleven (1ll) by

four (4) inches.

MINEROLOGY/PETROLOGY

Crystal of grain sizes: Phaneritic fine grained (less than 2 mm)

Crystal or grain relationships (fabric): Isotropic fabric,
equant grained

Degree of crystal face development: Subhedral

Rock Texture/morphology: Slight secondary stains, could
not determine type in hand specimen

Unigque properties: Recognition of muscovite dependent on angle
of fracture with regard to crystal orientation.

ESSENTIAL MINERALS STIMATED
{FOR CLASSIFICATION) PERCENTAGE
Quartz 60*
Oorthoclase 20
Plagioclase 10
ESTIMATED
ACCESSORY MINERALS PERCENTAGE
Mica 5
Alteration 5

Rock Classification: Quartzite
Note: The classification presented here is based on hand
specimen observations only.

*pPercentages were difficult to estimate due to fine grained
nature of the hand specimen.

Figure 4

FLambert and dAssociates
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PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: M87054GE

Sample Designation: Casey No.l-E Date: 11/10/87 j
Sample Type: Boulder

Percentage of total, this classification: 17.72 1lbs, 5.8%

General size and shape of sample portions:
irregular shaped boulder approximately ten
(4) inches

MINEROLOGY/PETROLOGY

Crystal or grain sizes:

(2-5 mm)
Crystal or grain relationships (fabric):
Degree of crystal face development: Subhedral
Rock Texure/morphology: Somewhat felty texture,
Alteration or weathering products:

Unique properties:

Phaneritic fine to medium grained

Sample consists of -
(10)

by four

Isotropic equant

hypidiomorphic

Chloritization of biotite evident

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE i
Quartz 40
Plagioclase 35
ESTIMATED
ACCESSORY MINERALS PERCENTAGE
Biotite 15 7
Chlorite 10

Rock Classification: Trondhjemite

Note: The classification presented here is based

specimen observations only.

on hand

Figure 5

FLambert and dAssociates
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PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: M87054GE

Sample Designation: Casey No. l=-F Date: 11/10/87

Sample Type: Cobble

Percentage of total, this clagsification: 12.75 lbs, 4.2%

General size and shape of sample portions: Sample consist of
one (1) spheroidal cobble approximately nine (9) by

four (4) inches.

MINEROLOGY/PETROLOGY

Crystal or grain sizes: Phaneritic fine grained (less than 2 mm)
Crystal or grain relationships (fabric): Equant isotropic

Degree of crystal face development: Subhedral tc anhedral

Rock Texture/morphology: Apilitic hypidiomorphic to xenomorphic
Alteration or weathering products: Some chloritization

Unique properties: Some natural fractures have secondary hematite

j.

. >

deposits.
ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE
Quartz 15
Plagioclase 20
Potassium feldspars (orthoclase
and sanidine) 20
ESTIMATED
ACCESSORY MINERALS PERCENTAGE
Chlocrite K}
Hematite
graundmass
Rock Classification: Quartz monzonite
Note: The classification presented here is based on hand

specimen observations only.

Figure 6

FLambert and dAssociates
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PETROGRAPHIC ANALYSIS

Project: Rifle-UMTRA Project Number: M87054GE
Sample Designation: Casey No. l-A Date: 12/1/87

THIN SECTION/MICROSCOPIC OBSERVATIONS

. Petrographic Scope: Olympus 207680 (40-400X]

Thin Section Orientation: Perpendicular to slight foliation
Serrated boundaries of eguant grains were common. Quartz

grains were all approgimately the same dimension with smaller

particles of lithic fragments and plagioclase sparse. The

slight foliation which could be observed in the hand specimen

could not be readily observed in the hand specimen. Some

thin bands of slightly larger guartz grains were observed

which may have caused a foliated appearance in the hand

specimen.
DATA
MEASURED ESTIMATED
CONSTITUENT DIMENSIONS PERCENTAGE
Quartz l1-2mm 93
Lithic Fragments 0.5-1.0mm
Pagioclase 0.3-0.8mm
Secondary stain N/A

Classification: Quartzite (Or orthoguarzite)

Figure 7

Fambert and dAssociates
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PETROGRAPHIC ANALYSIS

Project: Rifle-UMTRA Project Number: MB87054GE
Sample Designation: Casey NO. 1-B Date: 12/1/87

THIN SECTION/MICROSCOPIC OBSERVATIONS

Petrographic Scope: Olympus 207680 (40-400X)

Thin Section Orientation: No particular orientation
Microaphanitic grains dominated the thin section. Some

small lithic fragments and quartz were recognized, however

the particle sizes were so small that actual mineral and

petrographic identification was not possible. Secondary

hematite deposits was the only recognizeable alteration

or constituent. A very slight band was noticed in the

thin section which could not be identified in the hand

specimen.

DATA

Constituent size and percent could not reliably be
estimated due to particle size. Maximum measureable grains
were approximately 0.1 mm or less. A reddish groundmass,
possibly of hematite stain was dominant.

Classification: Very fine grained sandstone.

Figure 8

Fambert and dssociates
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SIZE DISTRIBUTION OF COBBLES IN SAMPLE

DIMENSIONS
NUMSER OF GENERAL MAXIMUM MINIMUM PERCENT OF ROCK TYPE
COBELES SHAPE (INCHES) (INCHES) TOTALS SAMPLE I.D.
1 Elongated 16 S 12.3 Siltstone
Casey No. 1-B
2 Flattened Quartzite
Spheroidal 15 6 30.9 Casey No. 1-A
3 Flattened
Spheroidal 12 7 31.7 Siltstone
Casey No. 1-B
Granidiorite
Casey No. 1-C
1 Spheroidal
disk shape 12 5 8.5 Quartzite
Casey No..l-A
1 Flattened S
Spheroidal 11 4 6.6 guartzite
Casey No. 1-D
l Irregular
Spheroidal 10 4 5.8 Trondhjemite
Casey No. l-E
1 Spheroidal 9 4 4.2 Quartz-Monzonite

Casey No. l-F

Figure 10

FLambert and dAssociates
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NOTES AND OBSERVATIONS OF
ROCK SHAPES AFTER CRUSHING

Rock Type and

Sample I.D. Discussion
Quartzite The general shapes cause¢d by crushing
Casey No. 1l-A was blocks and wedges. Fractures ter-

minated with moderated rounded angles.

Very fine grained Relatively flat, angular shapes were
sandstone caused by crushing. Fracture terminations
Casey No. 1-B were very sharp and angular.

Granidiorite Small blocks were the dominant shape

Casey No. 1l-C caused by crushing. Smaller pieces

appeared more angular. Fractures ter-
minated in moderate to sharp angles.

Quartzite
Casey No. 1-D Angular wedges with sharp edges particularly’
on smaller fragments were common. Frac-
tures terminated in sharp angles.
Trondhjemite A wide variety of shapes were produced,
Casey No. 1l-E wedges and small angular pieces were
common. Fractures terminated in moderate v
angles.
Quartz-Monzonite Flat, somewhat tabular pieces were common.
Casey No. 1-F Small fractures terminated in very sharp

edges while others had moderated angles
and rounded edges.

None of the various rock types represented in this sample
appeared to fracture in a fashion which was dependent on the rock
structure or tgxture.

It should be noted that a variety of shapes were produced by
crushing in all of the rock types. The discussion above is intended
to give the reader a general description only. Different crushers
and crushing techniques could change shape characteristics

drastically. )

Figure 11 :

Lambert and dAssociates
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TEST RESULTS

PROJECT Rifle~UMTRA PROJECT NO._MB87054GE DATE 11/14/37
> LOCATION Casev No. 1 SOURCE
SAMPLE NO. 9110 SPECIFICATION®* Grading A

m————
Na

l LOS ANGELES ABRASION RESULTS

100 Revolutions: 5.9% Loss

l 500 Revolutions: 24.2% Loss
"SULFATE SOUNDMNESS RESULTS
. WEIGHTED
WT. OF WT. OF PERCENTAGE . PERCENTAGE 10SS
SIEVE TEST SAMPLE TEST SAMPLE 1OSS BASED ON SAMPLE BASED ON
IZE BEFORE TEST AFTER TEST DESIGNATED SIEVE GRADING (%) SAMPLE GRADING
3/8"~-#4 300.1 296.7 1.1 4.0 0.04
1/2"=3/8" 332.5
3/4"-1/2" 675.8 998.4 1.0 13.4 0.13
ll" -3/4" 506.1 .
1h"=-1k - 1016.9 1511.2 0.8 20.2 0.16
Iz"-lk” ) 1840.0
24 =2" 2869.8 . 4691.4 0.4 62.5 0.25
] TOTAL WEIGHTED PERCENT LOSS 0.6
I SPECIFIC GRAVITY AND ABSORPTION RESULTS
Bulk Specific Gravity (average): 2.618
] Bulk Specific Gravity (ssp) average: 2.637
Apparent Specific Gravity: 2.668 RECEIVED . MKE
I Absorption (average): 0.71% JQJJ7 Y 003
UMTRA-S.E,
Figure 12
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PETROGRAPHIC AMNALYSIS AND ASSOCIATED
TESTING FOR POTENTIAL RIP-RAP SOURCES

Project: Rifle-UMTRA Project Number: M87054GE
SAmple Designation: Corn No. 1 Date: 11/12/87

Sample Recovery Methocd: Bulk, hand sampled

DISCUSSION

ithe Corn Construction potential source for Rip-Rap
consisted of ten (l10) boulders, representing six (6) different )
rcck.types. Each of the different rock types were classified
bagsed on hand specimen observations. The percent by weight
of each rock type was determined and is presented on the
hand specimen data presentation sheets, Figures 1 through 6.
Selection of rock types for microscopic thin section ob-
servations and X-ray diffraction analysis was based on the
abundance and character of each rock type and a telephone
conversation with Mr. Bob Hennicks, M.K. Ferguson., Micro-

scopic observations of the thin sections are presented on

-\

Figure 7. X-ray diffraction data is presented on Figure 8.
After selection of the ;ock type for petrographic studies
each cobble was measured and weighed. The size and weight
distribution of the cobbles, with notes of associated rock
types are presented on Figure 9. The entire sample was then
crushed for additional laboratory testing. The final crushed

sample consisted of approximately the same proportions of each

FLambert and dAssociates

CONSULTING GEOTECHNICAL ENGINEERS AND
MATERIAL TESTING

(X



Fa2trographic Analysis
1%,22/87
fage Two

rock type. A tabulation of the rock type and general shape
cf the crushed pieces is presented on Figure 10. The
laboratory test results for the Los Angeles Abrasion, sodium
soundness and specific gravity and absorption are presented

on Figure 1ll.

Lambert and dAssociates

CONSULTING GEOTECHNICAL ENGINEERS AND
MATERIAL TESTING



PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

droject: Rifle-UMTRA Project Number: M87054GE

Sample Designation: Corn No. 1l=-A DAte: 11/18/87

Sample Type: Boulders

Percentage of total, this classification: 101.0 1lbs, 26%

General size and shape of sample portions: The sample consisted
of two (2) spheroidal boulders approximately ten (10)

inches by six (6) inches.

MINEROLOGY/PETROLOGY

Crystal or grain sizes: Phaneritic medium to coarse, approximately
(2 mm and larger)

Crystal or grain relationships (fabric): Anisotropic, megacrystic
Degree of crystal face development: Subhedral

Rock Texture/morphology: Gneissose and schistose structure,
hypidiomorphic

Alteration or weathering products: Chlorite, isolated

Unique properties: Gneiss with bards of amphibolite, gives both
gneissose and schistose structure

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTATE
Amphibole 80
Plagioclase 10
Orthoclase 5
ESTIMATED
ACCESSORY MINERALS PERCENTAGE
Chlorite 3
Quartz 2

Rock Classification: Amphibolite Gneiss

Note: The classification presented here is based on hand
specimen observations only.

Figure 1

FLambert and dssociates
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PETROGRAPHIC ANALYSIS
HAYD SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: MB87054GE

Sample Designation: Corn No. 1-B Date: 11/18/87

Sample type: Boulders

Percentage of total, this classification: 97.33 lbs, 25.1%

General size and shape of sample portions: The sample consisted
of two (2) flattened spheroidal boulders approximately

fifteen (15) by six (6) inches.

MINEROLOGY/PETROLOGY

Crystal or grain sizes: Phanerite medium (2-5 mm)
Crystal or grain relationships (fabric): Isotropic, inequant grains
Degree of crystal face development: Subhedral to anhedral

Rock Texture/morphology: Seriate texture, hypidiomorphic

Alteration or weathering products: Some chloritizatiocn
Unique properties: Isolated phenocrysts of hornblende
ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE
Quartz 45
plagioclase 35
Orthoclase 10
ESTIMATED
ACCESSORY MINERALS PERCENTAGE
Hornblende 5
Chlorite 5

Rock Classification: Granidiorite

Note: The classification presented here is based on hand
specimen observations only.

This specimen and Casey No. 1-C are from the same source material.

Figure 2

FLambert and Qssociates
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PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: M87054GE

Sample Designation: Corn No. 1-C Date: 11/18/87

Sample Type: Boulders

Percentage of total, this classification: 51.5 1lbs, 13.3%

General size and shape of sample portions: The sample consisted
of one (1) elongated boulder approximately thirteen (13)

by six (6) inches.

MINEROLOGY/PETROLOGY

Crystal or grain sizes: Phaneritic medium (2-5mm)

Crystal or grain relationships (fabric): Isotropic equant grains
Degree of crystal face development: Subhedral

Rock Texture/morphology: Hypidiomorphic

Alteration or weathering products: Chloritization of mafic ground
mass and biotite common

Unique properties:

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICAIION) PERCENTAGE
Plagioclase 33
Potassium fieldspar 32
Quartz 15

ESTIMATED

ACCESSORY MINERALS PERCENTAGE
Mafic groundmass 10
Biotite S
Chlorite 5

Rock Classification: Quartz monzonite

Note: The classification presented here is based on hand
specimen observations only.

Figure 3
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PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: MB7054GE

Sample Designation: Corn No.l-D Date: 1l1/18/87

Sample type: Boulders

Percentage of total, this classification: 46.0 lbs, 11.8%

General size and shape of sample portions: The sample was a
flattened boulder approximately fifteen (15) inches by

eight (8) inches.

MINEROLOGY/PETROLOGY

Crystal or grain sizes: Phaneritic fine grained (less than 2mm)
Crystal or grain relationships (fabric): Isotropic, equant grains
Degree of crystal face development: anhedral

Rock texture/morphology: Granular/xenomorphic

Alteration or weathering products: Some secondary deposits

Unique Properties:

ESSENTIAL MINERALS ESTIMATED

(FOR CLASSIFICATION) PERCENTAGE
Quartz 90
Groundmass 5
Plagioclase 2

ESTIMATED

ACCESSORY MINERALS PERCENTAGE
Alteration products 3

Rock Classification: Quartzite

Note: The classification presented here is based on hand
specimen observations only.

This sample and Casey No. 1l-A are from the same source.

Figure 4
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PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-CMTRA Project Number: MB87054GE

Ssample Designatica: Corn No. 1l-<E Date: 11/18/87

Sample Type: Boulder

Percentage of total, this classification: 48.5 lbs, 12.5%

General size and shape of sample portions: The sample consisted
of one (1) flattened boulder approximately forteen (l4)

inches by seven (7) inches.

MINEROLOGY/PETROLOGY

Crystal or grain sizes: Phaneritic fine to medium (2-5mm)
Crystal or grain relationships (fabric): Isotropic equant
Degree of crystal face development: Subhedral

Rock Texture/morphology: Somewhat felty texture, hypidiomorphic
Alteration or weathering products: Chloritization of biotite

Unique properties:

ESSENTIAL MINERALS ESTIMATED

(FOR CLASSIFICATION) PERCENTAGE
Quartz 40
Plagioclase 35

ESTIMATED

ACCESSORY MINERALS PERCENTAGE
Biotite 15
Chlorite 10

Rock Classification: Trondhjemite

Note: The classification presented here is based on hand
specimen observations only.

This sample and Casey No. 1-E are from the same source material.

Figure 5
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PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: M87054GE

Sample Designation: Corn No. 1-F Date: 11/18/37

Sample Type: Boulder

Percentage of total, this classification: 44 1lbs, 11.3%

General size and shape of sample portions: Sample consisted of
one (1) elongated boulder approximately twenty three (23)

inches by four (4) inches.

MINEROLOGY/PETROLOGY

Crystal or grain sizes: Aphanitic

Crystal or grain relationships (fabric): N/A

Degree of crystal face development: N/A

Rock texture;morphology: N/A

Alteration or weathering products: Some surface alteration product
Unique properties:

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE

Could not determine mineroclogy
in hand specimen due to particle
size

Rock Classification: Very fine grained sandstone

Note: The classification presented here is based on hand
specimen observations only.

Figure 6
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PETROGRAPHIC ANALYSIS

Project: Rifle-UMTRA Project Number: MB87054GE

Sample Designation: Corn No. l-A

THIN SECTION/MICROSCOPIC OBSERVATIONS

Petrographic Scope: Olympus 207680

Thin Section Orientation: Perpendicular to schistose structure
‘ﬂicrocline, guartz and sodic plagioclase crystals were

easily recognized in a fine grained groundmass of hornblende,

biotite, which showed considerable alteration to chlorite and

opagque hematite were observed in minor amounts. Gridirén

structure, or cross twinning was observed in the microcline

crystals and albite twinning was observed in the sodic plagioclase.

No microstructures were observed in the thin section, however

the hand specimen showed both gneissose and schistose structures.

DATA

MEASURED ESTIMATED
CONSTITUENT DIMENSIONS PERCENTAGE
Hornblende less than 2mm S0
quartz 1-3mm 15
NMa-Plagioclase l1=-3mm 10
Microcline 2-4mm 15
Biotite and chlorite 0.5-1.5mm ‘ 5
Hematite 1-2mm 5

Classification: Amphibolite Gneiss or schistose amphibolite

Figure 7
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SIZE DISTRIBUTION OF COBBLES IN SAMPLE -

DIMENSIONS
NUMEER OF GENERAL MAXIMUM MINIMUM PERCENT OF
COBBLES SHAPE (INCHES) (INCHES) TOTAL
1 Spheroidal 10 6 26.0
2 Elongated
irreqular
spheroidal 15 6 25.1
1 Elongated
spheroidal 13 K 13.3
1l Flattened
spheroidal 15 8 12.5
1l Flattened
spheroidal 14 7 11.8
1 Elongated 23 4 11.3

ROCK TYPE
SAMPLE I.D.

Amphibolite
Coxrn No. l1-A
Granidiorite

Corn No. 1-B -

Quartz, Monzonite
Corn No. 1-C

Quartzite
Corn No. 1-D

Tronhjemite
Corn No. l-E

Very fine grained

sandstone
Corn No. 1-F

Figure 9
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NOTES AND OBSERVATIONS OF
ROCK SHAPES AFTER CRUSHING

Rock Type and

Sample I.D. Discussion
Amphibolite Gneiss Blocks and wedges with fractures paralleling
Corn to. l-A the internal rock texture and crystal

boundries were the dominant shapes

Granidiorite Small blocks and angular pieces were common

Corn No. 1-B with sharper angles belonging to the smaller
pieces.

Quartz-Monzonite Somewhat elongated and flattened pieces,

Corn No. 1-C some with sharp angles were common. Some

fractures terminated in flattened edges.

Quartzite Angular pieces with small fracture angles
Corn No. 1-D terminating in sharp edges were common.
Trondhjemite Several shapes were observed with smaller
Corn No. 1l-E wedges having sharp angles.

Fine grained Flat angular wedges with very sharp fracture
sandstone terminations were dominant.

Corn No. l-F

Corn No. 1~A was the only sample which fractured in a pattern
which seemed to be influenced by the rocks internal structures.

The other samples showed no preferred orientation of fracturing
during the crushing.

It should be noted that a variety of shapes were produced by
crushing in all of the rock types. The discussion above is
intended to give the reader a general descripiton only. Different
crushers and crushing techniques could change shape characteristics

drastically.

Figure 10
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TEST RISULTS

PROJZCT Rifle=2MTo0 PROJECT NO. M370S4GE DATE 11/16/87
LOCATION Corn No. 1l SOURCE
SAMPLE NO. 9109 SPECIFICATIONY Gradina A
LOS ANGELES ABRASION RESULTS
100 Revolutions: 7.04% Loss
500 Revolutions: 23.7% Loss
SULFATE SOUNDNESS RESULTS
¢  WEIGHTED
WT. OF WT. OF PERCENTAGE PERCENTAGE LOSS
ifsvz TEST SAMPLE TEST SAMPLE 1OSS BASED ON SAMPLE BASED ON
I2E BEFORE TEST AFTER TEST DESIGNATED SIEVE GRADING (%) SAMPLE GRADING
./8"=#4 300.4 290.0 3.5 . 4.0 0.14
1/2"=3/8"  333.7
3/4"-1/2" 660.8 981.5 1.3 13.1 0.17
1"=3/4" 500.5 ‘
1y =1 1 1010.0 1500.4 ' 0.7 19.9 0.14
2"=14" 1960.0
PREY L 2834.4 4778.3 0.3 63.1 0.19
TOTAL WEIGHTED PERCENT LOSS 0.6

SPECIFIC GRAVITY AND ABSORPTION RESULTS

Bulk Specific Gravity (average): 2.633
Bulk Specific Gravity (SsD) average: 2.651
Apparent Specific Gravi.ty (average: 2.683
Absorption (average): 0.7

Figure 11




PETROGRAPHIC ANALYSIS AND ASSOCIATED
TESTING FOR POTENTIAL RIP-RAP SOURCES

Project: Rifle-UMTRA Project Number: M87054GE
sample Designation: Glenwood Springs, No. 1 Date: 11/30/87

Sample Recovery Method: Bulk ledge rock sample

DISCUSSION

The Glenwood Springs potential source for Rip-Rap
consisted of ledge rock pieces, representing one (1) rock
type. A description of the hand specimens is presented on
Figure 1. Microscopic observations of the thin section is
presented on Figure 2. X-ray diffraction data is presented
on Figure 3.

A representative portion of the sample was crushed for
additional laboratory testing. The laboratory test results
for the Los Angeles abrasion, sodium soundness and specific

gravity and absorption are presented on Figure 4.

ZLambert and dssociates
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PETROGRAPHIC ANALYSIS

Project: Rifle-UMTRA Project Number: MB7054GE

Sample Desingation: Glenwood Springs, No. 1 Date: 11/30/87

Sample type: Ledge rock sample, bulk

General size and shape of sample portions: Most of the large
rock samples were approximately ten (l10) to twelve (12)
inch pieces. Most of the samples were relatively blocky

in appearance.

HAND SPECIMEN/MICROSCOPIC OBSERVATIONS

The material consists of massive aphanitic grained
limestone. Fracture and joint patterns are common. Fractures
are highlighted by secondary calcite deposits. Some surface
weathering was observed on the surface of some of the samples.
Some localized areas were porous in appearance, possibly from
secondary calcite formation. No distinct directional fracture
pattern was observed, however most fractures were at angles
greater than about thirty (30) degrees and less than about
sixty (60) degrees to each.other. Some fractures intersected
bedding planes, which were not distinct, at angles close to
ninety (90) degrees.

No mineralogic or other petrologic data could be
determined in the hand specimen due to the fine grained

nature of the specimen.

Figure 1

FLambert and dAssociates
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PETROGRAPHIC ANALYSIS

Project: Rifle~UMTRA Project Number: MB7054GE

Sample Designation: Glenwood Springs, No. 1 Date: 12/1/87

THIN SECTION/MICROSCOPIC OBSERVATIONS

Petrograhic Scope: Olympus 207 680
Thin Section Orientation: No particular orientation

Shell fragments were observed in a groundmass of micrite.
No lithic fragments, minerals, or sparry calcite were observed.

No microstructure or fracture patterns were observed in the

thin section.

DATA

MEASURED ESTIMATED
CONSTITUENT DIMENSIONS PERCENTAGE
Micrite N/A 70
Pelecypods 2-3mm 10
Unidentifiable
shell fragments N/A 10
Fussilinids 1-2mm 5
Brachipods 1-2mm 5

Classification: Biomicrite Limestone

Figure 2

FLambert and dAssociates
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TEST REZSULTS

PRCJECT__ Rifle-UMTRA PROJECT NO._M1705152 pATg_ll/20/87
LOCATION Glenwood Springs No. 1 SOURCE
SAMPLE NO. 9108 SSPECIFICATION® _ Gradina A

LOS ANGELES ABRASION RESULTS

100 Revolutions: 6.9% Loss
500 Revolutions: 29.8% Loss

SULFATE SOUMDNESS RESULTS

WT. OF WT. OF PERCENTAGE

SIEVE  TEST SAMPLE  TEST SAMPLE LOSS BASED ON SAMPLE

"2E_ BEFORE TEST AFTER TEST DESIGNATED SIEVE GRADING (%)
/8"-#4 300.1 287.7 4.1 3.8
/2"-3/8"  330.0 ‘
i/4"-1/2"  670.1 968.1 3.2 12.8
"-3/4" 507.9 .
Hrel® 11022.9 1492.6 2.5 19.6
-1kt 2037.0
N2 2958.3 - 4917.1 1.6 63.8

TOTAL WEIGHTED PERCENT LOSS

SPECIFIC GRAVITY AND ABSORPTION RESULTS

Bulk Specific Gravity (average): 2.683
Bulk Specific Gravity (SsSD) average: 2.688
Apparent Specific Gravity (averagq}: 2.697
‘Absorption (average): 0.2%

SAMPLE GRADING

WEIGHTED
PERCENTAGE LOSS
BASED ON

0.2
0.4

0'5

1.0
2.1




MKE DOCUMENT NO.5025-RFL-L-09-01064-00
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Fambert and Associates -

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

March 3, 1988

M.K. Kngineers
180 Howard Street
SAn Francisco, CA 94105

PN: M87054GE
Attention: Grant Cherrington

Mr. Cherrington:

This letter presents the results of the additional
testing program for the rip rap materials for the Rifle
UMTRA project.

The sieve analysis tests were performed in general
accordance with ASTM Test Method Cl136. The sodium sulfate
soundness tests were performed in general accordance with
ASTM Test Method C88. The lLos Angeles Abrasion tests were
performed in general accordance with ASTM Test Method Cl31.
The specific gravity and absorption tests were performed
in accordance with ASTM Test Method Cl1l27.

The petrographic analysis of the materials are in
Progress at this time. The petrographic analysis information
will be submitted as soon as it becomes available. '

If you have any questions please contact us.

Repsectfully submitted,

LAMBERT AND ASSOCIATES Reviewed by:
7 7 -72::*~
/7,',4:.‘;‘% ,%/%p; =
Dave Trautner orman W. Jshnston, P.E.

Manager Durango Office /Managei/ggbtechnical Engineer

attachments: 5025-RFL-C-09-01065-00

RECEIVED-MKE
DLT/nr
MAR 09 1988
P.0. BOX 2906 P.O. BOX 0045 463 TURNER. 104 A
GRAND JUNCTION, CO 81502 MONTROSE. CO 81402 UMTRA-S.F. DURANGO. CO 81301

(303) 245-6506 (303) 242-2154 (303) 259-5095
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C ANE MATERIAL TECTING

PR LN SR A PTOTEN &

PACIECT Rifle-RFL-87-01 PROJFCT NO. M3870547%E DATE 271333
LOCATION SOURCE
SAMPLE NO. 9162 SPECIFICATION
SULFATE SOUNDNESS
WT. OF WT. OF PERCENTAGE ORIGINAL WEIGHTED
SIEVE TEST SAMPLZ TEST SAMPLE LOSS BASED ON SAMPLE PERCENT
| szzE_ BEFORE TEST ASTER TEST DESIGNATED SIEVE GRADING LOSS
24" 2" 2942.8 4909.5 0.4 64 0.2
2"-1k" 1984.9
I UEES L 1008.5 1492.0 1.1 19 0.2
ll"-3/4" 499.7
- 3/4"-1/2" 668.1 988.9 0.9 13 0.1
1/2"-3/8"
3/8"-#4 300.6 293.5 2.4 4 0.1

TOTAL WEIGHTED PERCENT LOSS 0.6
Glenwood Springs light limetone

LOS ANGELES ABRASION RESULTS

100 Revolutions: 5.8% Loss
500 Revolutions: 29.0% Loss Ratio: 0.20

SPECIFIC GRAVITY AND ABSORPTION RESULTS

Bulk Specific Gravity (average): 2.682
Bulk Specific Gravity (SSD) average: 2.693
Apparent Specific Gravity (average): 2.712
Absorption (average): 0.4%

RECEIVED - MKE:

MAR 08 1988
UMTRA-S.E.




Assaciates

S LCEC AT MATERIAL TESTING

PRCJEC Rifle-RFL-37-01 PROJECT NC. MB70OS54GE DATE =Z%/11.8
LOCATI SOURCE
SAMPLE NO. 9163 SPECIFICATION=
SULFATE SOUNDNESS
WT. OF WT. OF PERCENTAGE ORIGINAL WEIGHTED
SIEVE TEST SAMPLE TEST SAMPLE LOSS BASED ON SAMPLE PERCENT
SIZE BEFORE TEST AFTER TEST DESIGNATED SIEVE GRADING LOSS
2R"-2" 2864.3 4901.5 0.3 64 0.2
2"=-1h" 2050.0
1h"=2" 1011.6 1495.7 0.8 19 0.2
1"-3/4" 496.1
/4"=1/2" 675.0 990.9 0.9 13 0.1
1/2"-3/8" 325.3
3/8"-#4 300.0 294.8 1.7 4 0.1
TOTAL WEIGHTED PERCENT LOSS 0.6

Glenwood Sorings dark limestone

100 Revolutions:

500 Revolutions:

1L0S ANGELES ABRASION RESULTS

6.3 % loss
30.3% lLoss

Ratio:

0.208

SPECIFIC GRAVITY AND ABSORPTION RESULTS

Bulk Specific Gravity (average):

2.683

Bulk Specific Gravity (SSD) average: 2.696

MApparent Specific Gravity (average): 2.718

Absorption (average:




iambert and '3 Gaclates

CINTULTING CECTE Dot Sal [HCINLERT 25T waTERAL TESTING

PRCUEIT Rifle-RFL-87-21 PROJECT NC. 187054732 DATE 213 38
LOCATICH SOURCE
SAMPLE NO. 2164 SPECIFICATION=

SULFATE SOUNDNESS

WT. CF WT. OF PERCENTAGE ORIGINAL WEIGHTED
SIEVE TEST SAMFLE TEST SAMPLE LOSS BASED ON SAMPLE PERCENT
SIZE BEFORE TEST ASTER TEST DESIGNATED SIEVE GRADING LOSS

24mn-2" 2978.9 4941.5 0.4 64 0.3
2"-14" 1983.5

1y"=1" 1050.1 1529.4 0.3 20 0.1
1"-3/4" 484.4

/4"=1/2" 671.0 992.1 0.9 13 0.1
1/2"-3/8" 330.6
13/8"~#4 300.8 276.4 8.1 4 0.3

TOTAL WEIGHTED PERCENT LOSS

(@]
[o4]

. Glenwood Sorings Combined light and dark
LOS ANGELES ABRASION RESULTS

100 Revolutions: 6.1% Loss
500 Revolutions: 28.5% Loss Ratio: 0.21

SPECIFIC GRAVITY AND ABSORPTION RESULTS

Bulk Specific Gravity (average): 2.683
Bulk Specific Gravity (SSD) average: 2.693
Apparent Specific Gravity (average): 2.710
Absorption (average): 0.3




Famberr and dAssoclates

CONTULTING QECTEC =" . TAL LWO WEERD AT MATERIEL TESTING

PRCJICT Rifle~RFL~-87-01 PROJECT NO. MvB7054GE DATE 2.'17-38 .
LOCATION SOURCE
SAMPLE NO. 9165 SPECIFICATION®

SULFATE SQUNDNESS

WI. OF WT. OF PERCENTAGE ORIGINAL WEIGHTED
SIEVE TEST SAMPLZ TEST SAMPLE LOSS BASED ON SAMPLE PERCENT
SIZE_ - BEPORE TEST ASTER TEST DESIGNATED SIEVE GRADING LOSS
242" 3017.6 4921.8 17 64 1.1
2¢=1k" 1987.1
g =-1" 996.5 1493.5 0.3 19 0.1
1"=3/4" 501.7
3/4"-1/2" 669.1 991.5 0.8 "13 0.1
i/2%-3/8" 330.7
3/8"-34 300.2 298.0 0.7 4 0.0

TOTAL WEIGHTED PERCENT LOSS

[
w

Rifle Gap Quarry

LOS ANGELES ABRASION RESULTS

100 Revolutions: 16.5% Loss
500 Revolutions: 38.7% Loss Ration: 0.427

SPECIFIC GRAVITY AND ABSORPTION RESULTS

Bulk Specific Gravity (average): 2.690
Bulk Specific Gravity (SSD) average: 2.700
Apparent Specific Gravity (average): 2.718

Absorption (average): 0.4
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CSINCLUTNG ST L AL ENG.NEERS AN waTERIAL TESTN S
TELT AT LTS
PRCIICT Rifle-rRFL-87-01 PROJECT NC. MB7054GE daTeg - 15/38
LOCATION SOURCE
SAMPLE NO. 9166 SPECIFICATION®:
SULFATE SOUNDNESS
WT. OF WT. OF PERCENTAGE ORIGINAL WEIGHTED
SIEVE TEST SAMPLZ TEST SAMPLE LCSS BASED ON SAMPLE PERCENT
SI2E BEFORE TEST AFTER TEST DESIGNATED SIEVE GRADING LOSS
-2" 2992.5 4999.5 0.3 64 0.2
Sl 2019.7
-1" 988.6 1489.5 0.4 19 0.7
=3/4" 496.2
-1/2" 671.0 997.2 0.4 13 0.5
2"-3/8" 330.0
-4 300.0 288.3 3.9 4 0.2
TOTAL WEIGHTED PERCENT LOSS 1.6
‘i Pit

LOS ANGELES ABRASION RESULTS

5.4% Loss
25.1% Loss

100 Revolutions:

500 Revolutions: Ratio: 0.215

SFECIFIC GRAVITY AND ABSORPTION RESULTS

Bulk Specific Gravity (averate): 2.773
Bulk Specific Gravity (SSD) average: 2.790
Apparent Specific Gravity (average): 2.822

Absorption (average): 0.6%




R S Y L\::b ~155::;‘}:L‘5
1z ¢ 147 anT watinal tene
‘ T 3Tl
23z.::27 Rifle-RFL-87-01 PRCOJECT NI, M370540E CAaTe 2,15 33
LCCATICH SCURCE
SAMPLE NC. 9167 & 9163 SPECIFICATIONS
SULFATE SOUNDNESS
WT. OF WT. OF PERCENTAGE ORIGINAL WEIGHTED
SIZVE TEST SAMPLZ TEST SAMPLE LOSS BASED ON SAMPLE PERCENT
SIZE 3EFORE TEST ASTER TEST DESIGNATED SIEVE GRADING LOSsS
2h"=2" 3006.9 4993.6 0.2 64 0.1
2"=-14" 1995.7
1 =-1" 999.8 1494.4 0.0 19 0.0
1"-3/4" 494.6
"-l/2" 672.0 996.8 0.3 13 0.0
1/2"-3/8" 327.9
3/8"-#4 299.6 292.0 2.5 4 0.1
TOTAL WEIGHTED PERCENTLOSS 0.2

- .

- AR NI IA YN ]
< ¢
-t b

Casey combired 1 & 2

LOS ANGELES ABRASION RESULTS
100 Revolutions: 4.8% Loss
500 Revolutions: 21.2% Loss

SPECIFIC GRAVITY

Ratio:

0.227

AND ABSORPTION RESULTS

Bulk Specific Gravity (average):
Bulk Specific Gravity (SSD) average:
Apparent Specific Gravity (average):

Absorption (average):

0.6%

2.684
2.699
2.724




Lambert and Associates

CCNSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

TEST RESULTS

PROJECT Rifle-RFL-87-01 PROJECT NO. MB87054GE DATE 2/15/38
LOCATION SOURCE Frei Pit
SAMPLE NO. 9166 SPECIFICATION ASTM D1140, D422

STIEVE ANALYSIS

U. §. STD. CUMULATIVE
SIEVE SIZE PERCENT PASSING

A . 100

6" 91

5 84

4" 43

" 3

25" 0

Rocks

*It is our understanding that the noted specification is the project specification.




PROJECT

fambert and dAssoclates

CCNSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

Rifle-RFL-37-01

TEST RESULTS

PROJECT No. Y87054GE paTE 2/15/88

LOCATION

SOURCE Casey #1

SAMPLE NO.

9167 S

PECIFICATION=: ASTM D422, Dl140

U. S§S. STD.
SIEVE SIZE

SIEVE ANALYSIS

8"
gn

4"

3

25"

2w

14"

1"

3/4"
172"
3/8"
No. 4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
No. 200

Pit run

MOISTURE CONTENT

CUMULATIVE
PERCENT PASSING

100
65
61
35
26
16
13
10

QO

[ S L™ I - BV B ¥ N < AT < N

y gray

Moisture Content: 0.6% . o .
*It is our understanding that the noted specification is the project specification.




fambert and dAssociates

CCNSULT'NG GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

TEST RESULTS

PROJECT Rifle-RFL-87-01 PROJECT NO. M87054GE DATE 2/15/88
LOCATION SOURCE Casey Pit #2
SAMPLE NO._ 9168 SPECIFICATION™ ASTM D422, D1l140

SIEVE ANALYSIS

U. S. STD. CUMULATIVE
SIEVE SIZE PERCENT PASSING

" 100

24" | 88

2" 65

1y 44

i le

3/4" 2

172" 0

3 inch minus

*It is our understanding that the noted specification is the project specification.




MKE DOCUMENT NO.5025-RFL-L-U0Y-U2U/5-UU

PETROGRAPHIC ANALYSIS

Project: Rifle-UMTRA Project Number: MB87054GE

Ssample Designation: Glenwood Springs Dark Date: 3/14/88

THIN SECTION/MICROSCOPIC OBSERVATIONS

Petrographic Scope: Bausch & Lomb 7483 LD
Thin Section Orientation: No orientation

A microaphanitic groundmass (micrite) was dominant in the
thin section. Secondary microspar and sparry calcite growths
. were often observed filling voids near fossil#. Small vein-like
structures were observed which consisted of microspar.

No microstructures or petiographic features were observed

which indicate poor physical character of the material.

DATA
MEASURED _ ESTIMATED
CONSTITUENT DIMENSIONS . PERCENTAGE
Micrite N/A 60
Fossils 1.0-1.5mm 20
Sparry Calcite
. (Secondary) _ N/A . - 10
‘Oooliths '0.5-1.0mm 10

Classification: Oomicritic Limestone or Biomicrite Limestone

RECEIVED - MKE

MAY 6 1988
UMTRA-S.E.

Lambert and dssociates

CONSULTING GEOYECHNICAL ENGINEERS AND
MATERIAL TESTING



PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: MB87054GE
Sample Designation: Glenwood.SPrings Dark Date: 3/14/88
Sample Type: Ledge rock

Percentage of Total, this classification: 100%

General size and shape of sample portions: Approximately

eight (8) to ten (10) inch blocky angular rocks made
up the sample.

MINERALOGY/PETROLOGY

Crystal or grain sizes: Aphanitic, too fine grained for
specimen data

Crystal or grain relationships (fabric): N/A

Degree of crystal face development: N/A

Rock Texture/Morphology: N/A

Alteration or weathering products: Surface alteration, white
Unique properties: Cut surfaces show white vein like structures

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE

Probably 100% calcite

Rock Classification: Limestone

Note: The classification presented here is based on hand
specimen observations only.

FLambert and QAssociates

CONSULTING GEOTECHNICAL ENGINEERS AND
MATEMAL TESTING



Mineral
Calcite
Calcite
Calcite
Calcite
Calcite

No.

2.285
2.493
2.840
I
2.847

Distance Between
Crystal Lattice (R)

ket HIUG B AR R R B

GLENWOOD "SPRINGS DARK

“Lambert and Associates

T
|
i montmorillonite group clay minerals. (smectite)

were present, peaks wouid occur here
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PETROGRAPHIC ANALYSIS

Project: Rifle-UMTRA Project Number: MB7054GE

"Sample Designation: Glenwood Springs Light = Date: 3/14/88

THIN SECTION/MICROSCOPIC OBSERVATIONS

Petrographic Scope: Bausch & Lomb 7483 LD
Thin Section Orientation: None

Micrite with sparry calcite as a secondary mineral was
common in the thin section. Ocliths with micrite boundaries

and sparry calcite centers were observed throughout the sample.

Vein-like structures which consist of microspar were observed
in the thin,secfion.
No microstructures or petrographic features were observed

which indicate poor physical character of the material.

DATA
MEASURED ESTIMATED
CONSTITUENT DIMENSIONS PERCENTAGE
Micrite N/A 50
Fossils 1.0-1.5mm 25
Ooliths _ 0.5-1.0mm 15
séarry Calcite ;« B . , :
(secondary) N/A 10

* One Brachiopod shell fragment measured approximately 5 to 7
millimeters. Areas of the ledge rock with a high percentage
of fossils this large may have poorer physical characteristics.

Classification: Oomicrite Limestone or Biomicrite Limestone

Zambert and Qssoriates

CONSULTING SEOTECHNICAL EMGINZERS AND

MATERIAL TESTING



PETROGRAPHIC AMNALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: M87054GE
Sample Designation: Glenwood Springs Light Date: 3/14/88
Sample Type: Ledge rock
Percentage of total, this classification: 100%
General size and shape of sample portions: Approximately

eight (8) to ten {10) inch blocky cobbles made up the sample.
MINERALOGY/PETROLOGY

Crystal or grain sizes: Aphanitic, too fine grained for hand
specimen mineralogic data.

Crystal or grain relationships(fabric): N/A

Degree of crystal face development: N/A

Rock Texture/morphology: N/A

Alteration or weathering products: Surface alteration, white
Unique properties: Cut surfaces show white vein like structures

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE

FProbably 100%s calcite

Rock Classification: Limestone

Note: The classification presented here is based on hand
specimen observations only.

FLambert and dssoriates

CONSULTING GEGTECHWICAL EXNGINEERS ang
MATEMAL TESTING
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PETROGRAPHIC ANALYSIS

Project: Rifle-UMTRA Project Number: MB87054GE

Sample Designation: Rifle Gap Date: 3/14/88

THIN SECTION/MICROSCOPIC OBSERVATIONS

Petrographic Scope: Bausch § Lomb 7483LD
Thin Section Orientation: None

Small ooliths and fossils in a micritic calcite groundmass
was the dominant character of the thin section. The fossils,
consisted mostly of brachniopods and pelcypods. Most of the
ooliths nuclei consisted of microspar with finer grained micrite
at the boundaries. Small vein-like structures were observed
wvhich consisted of microspar, or possibly aragonite.

No microstructures or petrograéhic features were observed

vhich indicate poor physical character of the material.

DATA
MEASURED ESTIMATED
CONSTITUENT DIMENSIONS PERCENTAGE
Micrite N/A 50
Sparry Calcite
(secondary) - N/A 20
Fossils 1.0-1.3mm 20
Ooliths 0.5-1.0mm 10

Classification: Oomicritic Limestone or Biomicrite Limestone

FLambert and Associates

CONSIULTING GEOTECHMCAL ENGINEERS AKD
MATERIAL TESTING



PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: M870S5SAGE
Sample Designation: Rifle Gap Date: 3/14/88

Sample Type: Ledge Rock

Percentage of tbtal, this classification: 100%

General size and shape of sample portions: Six (6) to eight (83)

inch blocky and angular rocks comprised the sample.

MINERALOGY/PETROLOGY

Crystal or grain sizes: Aphanitic, too fine grained for
detailed hand specimen minerologic data

Crystal or grain relationships(fabric): N/A

Degree of crystal face development: N/A

Rock texture/morpholeogy: N/A

Alteration or weathering products: Surface alteration

Unique properties: Some fossils were recoqnized on cut
surface, although they were obscure.

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE

Probably 100% calcite

Rock Classification: Limestone

Note: The classification presented here is based on hand
specimen observations onlyv.

FLambert and dssociates

CONSULTING GEQTECKNICAL ENGINEERS AND
MATERIAL TESTING
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PETROGRAPHIC ANALYSIS

Project: Rifle-UMTRA Project Number: MB7054GE

Sample Designation: Casey Date: 3/14/88

THIN SECTION/MICROSCOPIC OBSERVATIONS

Petrographic Scope: Bausch & Lomb
Thin Section Orientation: None

Sericite or possibly Kaolinite, was commonly observed as
an alteration product of tha feldspars in the thin‘section.
The sericite orcured in small shreds and fine aggregates as
part of the feldspar cyrstals. This featur; did not permit the
determination of the optical properties of the feldspars, therefore
no actual feldspar classifications could be assigned. Chloritization
of the host minerals (probably Lornblende or biotite) was com-
plete, no parent minerals were observed.

With time further alteration of the mineral will occur. No
actual time constraints can be placed on the additional potentiél
alteration, however considering that approximately 20 to 30 percent
- of the alteration has occurred since the rock was formed it‘would

‘be a sa}é'hésumption that several thousands of years would be

required,to allow a significant amount of additional.alteration.

DATA
MEASURED ESTIMATED
CONSTITUENT DIMENSIONS PERCENTAGE
*Feldspars 0.8-1.2mm 65
Quartz 0.2-0.7mm 15
Chlorite 0.2-0.5mm 15
Sericite N/A : LA
Hematite 0.1-0.3mm S

tFeldspar types could not be determined due to alteration
*rgericite percentage is included in the fedspar percent

Classification: Quartz Monzonite ;L:nnbcrt ﬂnh gm}ociattn

CONSULTING GEOTECHNICAL ENGINEERS AND
A TERIAL TESTING



PETROGRAPHIC ANALYSIS
HAND SPECIME!N DATA PRESENTATION SHEET

Project: Rifle-UMTRA Project Number: MB7054GE

éamplc Designation: Casey Pit Date: 13/14/88

Sample Type: Gravel sample

Percentage of total, this clasgsification: Estimate 10%

General Size and shape of sample portions: Rounded cobbles and
gravels comprised the sample.

MINERALOGY/PETROLOGY

Crystal or grain sizes: Phaneritic, medium grained (2-5nm)

Crystal or grain relationships(fabric): Equigranular

Degree of crystal face development: Subhedral

Rock texture/morphology: Hypidiomorphic, granular

Alteration or weathering products: Some chloritization
obgserved on fractured faces.

Unique properties: None

ESSENTIAL MINERALS ESTIMATED
(FOR CLASSIFICATION) PERCENTAGE
Plagioclase 30-35
Orthoclase 30-35
- Quartz —— = LTI L Z10el5 T T
ESTIMATFED
ACCESSORY MINERALS PERCENTAGE
Biotite 5-10
Chlorite 5-10

Rock Classification: Quartz Monzonite

Note: The classification presented here is based on hand
specimen observations only.

FLambert and Associates

CONSULTING GEOTECHNICAL ENGINEERS AND
MATEMAL TESTING
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If montmorillonite group cliy minerals (Smectite) were
present, peaks would occur In the range

2.460

2.938

3.195
3.348

3.545 .
3.662)

3.380)

4.020

4.247

6.411
7.075

8.418

Mineral

Quartz,0rthoclasf
¢ Oligoclase

Orthoclase ¢
Chiorite

Hornblende,
Oligoctase
Quartz,0rthoclase
Chlorite

Kaolinite(Sericith

Oligoclase
Orthoclase

Orthoclase &
Oligoclase

Quartz ¢
Orthoclase

Orthoclase ¢
Oligoclase
Kaolinite(Serict tg

Chlorite

CASEY PiT
R Project No.: FB/UD4GE
gsociates oo
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PETROGRAPHIC ANALYSIS

Project: Rifle-UMTEA Project Number: M87054GE

Sample Designation: Frei Pit Date: 3/14/88

THIN SECTION/MICROSCOPIC OBSERVATIONS
Petrographic Scope: Bausch & Lomb 7483LD
Thin Section Orientation: MNone

Alteration 9£ the feldspar minerals in the thin section
was extensive. Actual distinction of the type of feldspars
could not be done due to the alteration. Sericite was the
chief product of the alteration. Some Kaolinite may also
exist, however distinguishing it from sericite in the thin
section is not always possible. It should be noted that
Kaolinite is a clay mineral, though it is not part of the
smectite group. Under their current condition the materials

have good physical characteistics.

DATA
MEASURED ESTIMATED
CONSTITUENT DIMENSIONS PERCENTAGE
*Feldspars 1.0-1.5mm . 50
" Quartz - 0.5-1.0mm ' A 20
Sericite N/A **
Biotite ' 1.0-1.5mm 15
Opaque Minerals
(Hematite?) 0.2-0.5mm 5
Tourmaline 0.3~-0.6mm )
Chlorite N/A 5

*Feldspar types could not be determined due to alteration
®#*Sericite percentage i3 included in the feldspar percent

Page 1 of 2

Fambert and Associates

CONSULTING GEOTECHMICAL ENGINEERS AND
MATERIAL TESTING



Classification: Granite

With time further alteration of the mineral will occur. No
actual time constraits can be placed on the additional potential
alteration, however considering that approximately 20 3 30 percent
of the alteration has occurred since the rock was formed it woula
be a safe assumption that several thousands of years would be

required to allow a significant amount of additional alteration.

Page 2 of 2

Lambert and dAssociates

CONSULTING GEOTECHNICAL ENGINEERS AND
MATERIAL TESTING



PETROGRAPHIC ANALYSIS
HAND SPECIMEN DATA PRESENTATION SHEET

Project: Rifle~-UMTRA Project Number: MB7054GE
Sample Designation: Frei Pit Date: 3/14/88
Sample Type: Cobbles & Gravels
Percentage of total, this classification: Estimate 10%
General size and shape of sample portions: The sample is
comprised of rounded cobbles and gravel. .
MINERALOGY/PETROLOGY
c:yital or grain sizes: Phaneritic, medium (2-5mm)
Crystal or grain relationships(fabric): Equigranular
Degree of crystal face development: Subhedral to Euhedral
Roctk testure/morphology: Hypidiomorphic, seriate texture

Alteration or weathering products: Winnowing of mica mineral
observed on rock surfaces.

Unique properties: None

ESSENTIﬂL MINERALS ESTIMATED

(FOR CLASSIFICATION) . PERCENTAGE
Quartz ' 25-30
Plagioclase J 25-30
Orthoclase(?) ' Lzs-ao

‘ ESTIMATED

ACCESSCRY MINERALS- PERCENTAGE
Hornblende (?) 5-10
Biotite 5=-10

Chlorite less than §

Note: The classification presented here is based on hand
* specimen observations only.

Lambert and dssociates

CONSULTING GEOTECHNICAL ENGINEERS AND
MATEMNAL TESTING



Angle (20) Distance Between

i§‘§¥¥ | of Diffraction Crystal Lattice (R) Mineral ;
|12 1] !

r-'--‘ 04’
lie |} ho 2,279 Nuartz §
K| l ) Biotlite

nyFgl
AN
HE
I :J

| !

35 2.527 Oligoclase
. ' Orthoclase
| Biotite
f 2.657 Blotite
1
!
l 30
!

i ' Oligoclase,
g_ — :3.173 Orthoclase & Biotlite
i gt H“ TN TY TR R YRR AR A RA K K| 3.206 Oligoclase
," NN L SETYRNNI IV ) 3.348 QUO;::“?:G
t
“ 25 3.468 Oligoclase
'

i i 3.645 Oligoclase
‘;; a1 LAEee 3.767 Orthoclase
“: Ay k.o19 Oligoclase
R 4 20 4.247 Quartz
iy

g -
1§l

T B

HR 4t

SRRl ’l 6.458 Oligoclase

-‘ —-

g 10 8.418 Chiorite(?)

PRI T P,

If Montmorillionite group clay minerals (Sectite) were
present, peaks would occur In the range
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