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PURPOSE /DISCLAIMER
Risclaimer

fhe “Information for Bidders" documerts provide bidders with available data
regarding conditions at the processing, disposal and borrow sites. These data
are not part of the subcontract documents, but are provided to bidders only to
disclose the extent of data available to the Contractor and for the information
and convenience of bidders. The Contractor makes no representation and offers
no warranty either expressed or implied regarding the accuracy, precision or
validity of the data contained herein. The Contractor also disclaims
responsibility for any interpretations of this data by bidders, or for any
opinions, conclusions or deductions which may be expressed or implied in the
information contained herein.

Purpose

The purpose of this information is to provide bidders with available data
regarding the following:
1. Geotechnical characteristics of the existing tailings pile or other
contaminated materials at the processing site;
Geotechnical characteristics of the Lanafil) disposal site;
Geotechnical characteristics of radon berrier borrow and rock borrow
materials at the approved and potential borrow sites;
Groundwater characteristics of the processing and disposal sites and
vicinity;

Meteorological characteristics of the sites and vicinity;

The information has been extracted from data collected or prepared by Jacobs

Engineering Group, Inc. and Morrison-Knudsen cnvironmental Services Group.

Additional information not presented in this report includes radiological
f ¢ :

Characterization data for the processing site from various sources.
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Taken From:

REOTECHNICAL DATA

CSU, “Characterization of Inactive Uranium Mi1l Tailings Site:
Gunnison, Colorado," CSU 1985 MKE Doc #4005-GUN-R-03-00178-00.

Lambert & Associates, "Sieve Analysis “esults for Gunnison UMTRA
Project", MKE Doc # 4005-GUN-R-09-00801-00, Feb 1990

Lambert & Associates, "Compaction & Sieve Aralysis Test Results
for Processing Site", MKE Doc # 3885-GUN-X-09-01315-00, Aug 1990

Lambert & Associates, "Capillary Moisture, Compaction, Sieve
Analysis & Permeability Test Results for Processing Site", MKE Doc
# 3885-GUN-X-09-01373-00, Sep 1990

Lambert & Associates, "Capillary Moisture Relations for Processing
site”, MKE Doc # 3885-GUN-X-09-01318-00, Aug 1990

Lambert & Associates, "Sieve Analysis Results for Processing Site",
MKE Doc # 3885-GUN-X-09-01070-00, July 1990

Other, see individual sheets.

BID GUN
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Undisturbed Samples—Saturated Permeability

Eaple Saturated
Derzh Dry Density Percent Piner Conduct {vity

No. (fr.) L No. 200 Sieve (cm/sec)
Qun 206 CT 0.5 0.9 45.0 1.34 x 102
Qun 201 CT 10.0 .4 3.2 1.80 » 12 °
Qun 202 CT 0.5 91.2 4.7 2.05 x 10 °
Qn 203 CT 0.5 81.4 21.6 493 x 10
Qm 204 C 5.0 91.0 544 481 x 10°¢
Qmn 204 CT 10.0 100.0 27.1 9.69 x 10 ¢
Gun 205 CT 10.0 1.2 24.6 458 x 10°°
Qa 206 CT 7.8 7.9 26.5 - sa2x 10t
Qun 206 CT 15.0 84.3 11.7 7.67 x 10>
@mn 207 CT 5.0 62.1 9.7 2.08 x 100

Gmn 210 CT 0.5 72.8 3s2 1.93 x 10
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Compression Characteristics

Initial Dry S Maximum Initial
_Ssple Density Standard Proctor Void Compression Indices
No. Type usc (pcf) Density Ratio (3) Ce M ¢ _12)
GUN 2008 5l ime with . 98.0 54 0.718 0.23 0.01
some sand 72.5 70 1.322 0.39 0.09
GUN 2068 Sand with . 108.9 93 0.548 0.08 -—
some &] ime 7.4 L2 0.729 0.15 -
8.0 74 0.954 0.13
GIN 202, 2.5" (ST) Slime a 67.5 Intact 2.214 0.96 0.06
GN 205, 5* (sT) Sand 4ith SC 90.¢ Intact 0.79% -0:0’—7 10 7
some 6] ime

(1) Cc: the compression index, slope of the virgin compression ~urve
(2) Ct' the reconsol idetion index, slope of the reconsol idation Qurve
(3) At zero load




Partially Ssturated Wydraulic Parameters for Tube Samples

Pore distribution
index, A

Residual ssturation

Residual water
ocontent

Packed dry decsity
(pct)

S Finer No. 200
sieve

Gl 306 at 7.5" T

6.78

QN 203 at 16° ICT)

GIN 200 at 5" (81

GN 20" ot 3" (8D

Antacy remolded __Antact _intact
0.0 1.% 1.3 1.08
-~ eon L 22 ) ™m™
N 16% m s
90.7 (TR - —
ma 7.3 75.0




Fartially Saturated Bydranlic Parameters for Bulk Samples

(Brooks~Corey Analysis)

Gun 200B Gun 211B Gun 206D

% Maximum Std, 71% 8 75% 89% ™™
Proetor Density
Displacement 27.1 54.7 2.7 .9
hosd (h‘)

Pore distribution 0.5 1.05 0.87
index (1))

Residual sataration 65% 20%
(8)
r

Residual water 3%
content

Field water content

Optimem water
content

% Finer No. 200
Sieve




INITIAL FINAL
INITIAL DRY MO I STURE MOISTURE
L r . - -
Ut(:',:hr CONTENT CONTENT PERME LB 1
CF) (PERCENT) (PERCENT) “8'' VALUE "thté:‘v

Bulk=1
) 105,

Bulke2 5.8 13, 0. 981

Bulk~]

Bulk+2

108.6 9
: ] . 981

Bulk~1

B ike3 108, 1 .5 . 984

Bulk=] "
. . .380

Bulk=1 2: ;
é P .980




TESY
MOLE
Bulk=2 222

Pulk«]
Bulk~2 223
Bulk=1}

Bulk=1
Bulk=2

Bulk=1

# % Test not completed at

INITIAL DRY
DENSITY
(PCF)

110.9
110. 4
104,

107.6

92.

INITIAL
MO STURE
CONTENT

(PERCENT)

FINAL
MOISTURE
CONTENT

(PERCENT)

"B VAL UE

987

984

984

986

.986

the time of this submittal

PERMEABILITY

2,




GUNNISON UMTRA
MOISTURE CONTENT TEST RESULTS

SAMPLE MOISTURE CONTENT
DEPTH (PERCENT)
§«1 8.3
$«2 12l
3

(H=113)

’ Project No
Lambert and QAssociates Dere




HOLE

215

216

217

218

219

220

221

222

(M=1)

(H-3)

(M=4)

(H=5)

(M=2)

(M=6)

(M=7)

(4-9)

GUNNISON UMTRA

MOISTURE CONTENT TEST RESULTS

SAMPLE MOISTURE CONTENT
DEPTH™ ('ERCENT)
$~1 §5.6
§-2 b6 .9
§«1 15.5
§«2 9.7
$3 26.0
S«h 36.5
S« 131.9
§«2 18.7
5«3 13.5
S«h 33.8
S«1 6.6
$-2 29.3
$~3 37.3
S=4 ko .8
S« 23.2
§+2 31.4
53 33.2
§=1 Ln. 4
§«2 19.6
$-3 1.9
§«1 8.9
§-2 14,2
$=3 14.2
S« 8.4
§- | 9.5
§-2 6.9
$«3 14.0
§=4 21.5
$+5 25.3
$=6 27.9




z‘f[—khl“[ CONSULTING ENGINEERS / LAND SURVEYORS
[ W ENGINEERS NG | 2150 hwy 88 50 Orane lometom 1

O 815050422 « 30072425202 » FAX 2421873

Sample A: Consists of T-4 and T-6 thoroughly combined (subpile materia))
\ 24, 1991 Sample B: Consists of T-8 and T-10 thoroughly combined (subpile material)
anuary <4, : Sample C: Consists of T-17 and 726 thoroughly combined (offpile
material)
M. Helene Langlois

MK-Ferguson Company .MKENVISF
P.O. Box 9136
Albuguerque, NM 87119

RE: Purchase Order N 3050-511-10189
Geotechnical Laboratory Testing, Gunnison,

Ms. Langlois:

Following are the test results

tequested under
Putchase Otvrder:

Test Sample A Sample
Liquid Limit Not Determinable
Plastic Limit Non-Plastic M/A Non-Flastic
Plasticity Index Non-Plastic N/A Non-Flastic
Specific Cravity 2.78 N/A N/A
Standard Proctor:

N/A 28.1%

Maximum Density 108.7 pct 121.0 pef
Optimum Moisture 7.4% 11.6%
Capillary Moisture:
0 Bar
Bar
Bar
Bar
Bar
Bars
Bars
Bars
Bars

. 40%
. 40%
. 40%
.951%
. 43%
. T4%
.23%
.01%
.60%

. 60%
. 60%
,60%

goY
. 30%
21%
.10%
, 79%
. 40%

. 20%
. 92%
.00%
. 53%
. 60%
.14%
.T1%
. 58%
.10%

As required, samples prepared at optimum moisture have heen
delivered to Carth Stowe at the MK-Ferguson, Grand Junction Office
A copy of the transmittal letter is attached. We
tepresentative specimens from each of the three
tc be sent to Rogers and Associates.
before sending those.

<& -3 ~3

MmMdanNn=000
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have prepared
composite samples
We will wait to heai from you

Also enclosed is an invoice for this Work.

Submitted by:

< S e 0 ux*
'STERN ENFIMVEERS, INC. Nete: Sample A\B AC com |
of minus No 4 mattyvi
6;%%9“5. i .E. ﬂn'ﬂ

President

CcC! F. 8. Guros, MK-En.ironmental, San Francisco




LS STD. SIEVES

SAMPLE LL PiI USCS
AcuUN 201@ 10'(CT) 27.4 9.3 L
B GUN 2040 10'?0; — NP SM
©GUN 2058 10°(CT) -- NP SM
©GUN 206@ 15'(CT) -- NP SP-SM
WGUN 2100 %'(CT) 31.4 8.9 SC

g
:
:

Wittt 1 lwuies g
3 g g
PARTICLE DIAMETER MM :

-
-

Gradation curves for selected California tube samples




WS ST SIeEves

T T Tt U T
SAMPLE LL PI uscs
AGUN 2000 %'(CT) - NP SM
@GUN 203@ %'(CT} 29.0 6.7 sM
© GUN 204@ 5'(cr§ -~ NP SM
© GUN 20607%'(CT -- NP SM

“
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PARTICLE DIAMETER MM '

Gradation curves for selected California tube samples




LS. STO. SIEVES
T T T T

I\

w0\
“t PN
\ e\
SAMPLE W P usC N}

B GUN 20005'(ST) 43.4x 12.2% CL \

© GUN 20202%'(ST) 49.0% 23.0% CL
A GUN 20505'(ST) 37.0% 17.4% SC
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PARTICLE DIAMETER MM

Gradation curves for selected Shelby tube samples
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PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-2 9 1/72' - 10°

SIEVE SOIL b4 %
NO. Wt. gm Rctained Finer

L L b R A Rt R R 2 A2 S F R RS S TSR

100.00%

100,00%
100.00%

bbbl b L A B B P 2 P R E F  F  E T T T T T T Iy

SIEVE ANALYSIS
Soil Wt. gm
18188.00

COLORADO: COLORADO BPRINGS
GRAND JUNCTION , PUEBLO |,

v s




PROJECT LOCATION: Gunnison Frocessing Site
SAMPLE LOCATION: T-4 14 Slightly Cemented
SIEVE SOIL % % -~ SIEVE ANALYSIS
No. Wwt. am Retained Finer Soil Wt. gm
e e - 17724, 0C
8" 0 Q 100, 00% smEsss=ss
b 0 0Q 100.00%
6" 6100 T4.42 635. 38%
- 6.00 24,42 6&5.58%
= qn 6100 34,432 65, 58%

- 6100 34.42 6£5.58%
- 7360 41,853 S8.47%
1=473" 8850 49.93 S0.07%
]+ 10930 &1.67 S8« 33%
S/4" 11980 &7.59 32.41%
172" 12870 72.61 27.39%
- /B" 12500 76.17 23.83%

. #4 14322 BU,.B& 19.14%
#10 14710 82.99 17.01%
.20 153‘)~ BQ- .:Z 1‘). 67./v
#40 1613 F1.06 8.94%
#1000 17124 S6.61 > S9%
H200 17487 98,64 1. 56%

DeVORE | orano suncTion , PuEsLO ,
s

ISTS -__.ai

"'[_LINCOLN COLORADO : COLORADO SPRINGS — 11




PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-6 12.25' - 13

SIEVE SOIL X X SIEVE ANALYSIS
No. Wt. am Petained PFiner - Soil Wt. gm
g 0 100.00% HESEESRES

7 0 100.00%

6 0 100.00%

2" 0 100.00%

4 1591 8.01 °1.99%

3 4998 "L PR 74.83%

2 6357 32.01 67.99%

1-172 8491 42.75% $7.25%

1 10684 $3.80 4¢.20%

3/4 120853 6J.69 39.31%

172 13736 69.16 30.84%

3/8 145168 73.09 26.91%

#4d 15719 79.18% 20.85%

#10 16310 82.12 17.88%

$20 17340 87.31 12.69%

$40 19026 95.80 4.20%

¢100 19672 99.0% 95%

$200 19716 99.27 73%

BL'NCOLN COLORADO : COLORADO SPRINGS

DeVORE | orano suncTion , pugsio ,
'

o ———— e

e




PROJECT LOCATION: Gunnison Frocessing Site
S~MFLE LOCATION: T=8 &' = 7' Interface

SIEVE SOIL %

% % - SIEVE ANALYSIS
NO. Wt. am Retained

Finer

B==:8===3=:=838===8=‘=8383=8

100, 00%

Soi1l Wt. gm
=Essssse S300, 00
rEsssEssss

100, 00%
100, 00%

100, 00%
100, Q0%

04

Essssss

EETswszsuss

—
COLORADO: COLORADO SPRINGS
GRAND JUNCTION LK PUEBLO ,

———




PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-10 8 1/2' - 9 1/2°

Slightly Cemented

SIEVE SOIL 4 X SIEVE ANALYSIS
No. Wt. gn Retained Finer .S50il Wt. gm

.‘I.I..t‘t..--.--IIS-C'RSIII-'l-:l..'l = ‘*1756.00

100 00% sSxxEmRrss

COLORADO: COLORADO SPRINGS —
GRAND JUNGTION , PUEBLO ,




PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-15

SIEVE S01IL % X SIEVE ANALYSIS
NO. Wt. am Retained Finer - Soil Wt. agm

S T SN S I S NN NSNS S . 19300-00

100.001 SENEEIRaR

2888888888338‘-"-3!82.83'.8.‘..8..'.‘:‘

COLORADO : COLORADO SPRINGS
ORAND JUNGTION , PUEBLO |,

e A




PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-17 0' - 2°

SIEVE SO1L X b4 SIEVE ANALYSIS
NO. Wt. gm Retained Finer - Soil W.. gm

I..!88‘...823IBSS.I.-L‘-‘---..---'SS- g 13900.00

100‘001 EEEsEEZZE®

3"!888‘.8‘:‘.:8"l.."'-..'----lt.-

COLORADO: COLORADO BPRINGS —
GRAND JUNGTION , PUEBLO ,

A —————————




PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-20 3°

S1IEVE SOIL 4 b4 SIEVE ANALYSIS
Ko, Wt. gam Retained VFiner ’ Soil Wt. gm

-fnuxn--.-z--a-.--z-.-:--.---a---t.l g 20320.00

-

100.00%

100,00%

COLORADO: COLORADO SPRINGS
GRAND JUNSTION , PUEBLO 5

—— s



[ ——
PROJECT LOCATION: Gunnicton Frocessing Site
SAMPLE LOCATION: T=23 2°' = 21/2° Z
S1EVE SOIL % % SIEVE ANALYSIS
No. Wt., am Retained Finer 3011 wWt., om
SN RS SEESSRERES SRS 1811.%90
8" 0 100, O0% FERBRERE TR
A 0 100.00%
6" 0 100.00%

- - Q 100.00%
4" 0 100, 00%
3" 0 100.00%
2" 0 100, 00%
l=-1/2" 0 0 100. 00%
e S8 3.02 96.98%
3/4" 82 4.55 95.45% »
1/2" 158 8.71 91.29%
3/8" 209 11.53 88.47%
LS 258 14,23 8S.77%
%10 318 17.3%9 82.61%
%20 470 235.92 74,087%
#40 824 47 .47 S4,.53%
%100 1299 71.69 28.31%
#200 1620 78.33 21.65%

N NSNS E TSN NSESEATEOOSSSEERT SN

DeVORE | 6RaND JUNCTION , PUEBLO ,
v

BL'NCOLN COLORADO : COLORADO SPRINGS _ﬁ

)



PROJECT LOCATION: Gunnison Processing Site

SAMPLE LOCATION: T=2&6 0" = 2°
S1EVE SOIL % %

No. Wt. gm Retained Finer

2 2 23 T E 2 1 1 1 23 T R E T E R P R T T T T I 11 &SI
8" 0 100, Q0%
o V] 100, 00%
6" Q Q 100, 00%
- o S3I87 26.97 73.03%
4" 7296 36.53 63.47%
- 101359 S50.86 49.14%
4 11976 57.96 42.047%
=172 12422 62.19 37.81%
S 13987 67.88 32.12%
/4" 14306 71.63 28.37%
W 18034 TS & 24,73%
/8" 16481 82.352 17.48%
#a 17074 85. 49 14,.51%
®#10 17316 87.70 12.30%
#20 17708 88. 64 11,36%
#40 18572 92.99 7.01%
#100 19529 $7.78 2. 22%
#2200 19657 98.62 1.38%

SIEVE ANALYSIS
5011 Wt., gm
19973.00

= LINCOLN [ coLoraoo: coLorapo sPrines —]
l) DeVORE | SRanr JuncTiON , PUEBLO ,
ENGINEERS




X0 # ' Al bt R

GC.0ln COCAap? s
& ad . POt 83 1 W
BARRINGER LABORATORIES INC O T e
MKE po. No, % 1
‘ 3885-GUN-R-09-01712-00 (aJul-90
elene Langlois
MK=FERGUSON (Gunniscon) Page: -
P.O., Box 9136 Copy: 2 of 2
Albuquerque, NM 87119 Bet 2
Attn: Recoived: 19-Jun=~9%C CG:4¢
Projcct: gunnison PO #: 3050=511-10004 #0025
gobi _ S02623E SAtatue:. Firal
Sanple Type: Boil
Sieve Analynis
) __Sarple 1d A of sot.ws. depth 4
GUN=§5-0001-T2~SFL (Pass.ny Froction“’ 22 9% ~10
GUN=SS~-0002+T¢-SPL 20 14
GUN=-5§5-0003-Té6-SPL 23 12253
GUN~88-0074~TE8~SPL 27 &-7
GUN=88=0005=T10=-SPL 1?7 85-95
GUN=68-0006-T1%=SPL 29 0-2
GUN=«S8-0007=-Ti7-SPL 40 oO-2.
‘GUN-SS-OOO!-NO-SPL 20 2
GUN=88=0009~T23-SPL 83 15
GUN-55-0010-T26~5PL 22 O-2
GUN-88-0001~T2«SPL(Ncn=Fassing Fracticn) 78 97810
GUN-85-0002=T4-SPL 80 i4
GUN-85-0003~-T6-SPL 77 /122518
GUN~88~-0004~TB~SPL 9 &-7
GUN-85~-0005-T10-5PL 83 85-9.5
GUN=S§=0006=T15-SPL 75 0-2 s
GUN=-S85-0007~T17=-SPL 60 o-2
GUN=S8-0008=720=SPL 80 3
GUN=88-0009-T2)~SPL 1% 5
GUN~SS-0010-T26~SPL 78 o-2

Processing Site- June

1990 Test Pit Samples
(1) pass

ing or non-passing the No. 4 sicve

SRS Loty adliEn o TLITT S - (® Yol o *m SoifnCes



B3 277 1689

08714-90

1503

T3I03 277 1689

RECEIVED - MKE
AUG 17 1990

UMTRA-S.E.

MKE Doc. No.

BARRINGER

"M .

3885-GUN-R-02-01302-00

. Rec., 11@5;, JRE

Qen

VY ISTRY- N

BARRINGER LABORATORIES INC

felene Langiois
MK~FERGUSON (Gunnison)
P.O. Bax 9138

Albuguaragus, NM 87118

Attn:

Project: Gunnison

Jobi  902932E

TEST
TEST

3T
1‘I'gzsr
TEST
TEST
TEST

TEST

PIT
PIT
PIT
PIT
PIT
PIT
PIT
PIT

il
11
16
16
11l
1l
i6
16

Received:
PO §: JUS0-511~-10004 §008

Japple Iq

fample T a1 Boil

(5'-6")
(6'=71)
(7'-8")
(8'=9")
(5'~6")
(6'=71)
(7'-8")
(8'-91)

{
NON=~PASSING
NON-PASSING
NON-PASSING
NON-PASSING
PASSING
PASSING
PASS [NG
PASGING

W0 W T AVE . guiTe 9
GOLOEN, COLUNALY LU
[t ] [ 477 ..

4S8 DEMING WAY, BTt
FARKE NEYARA 008y !
PuOng 196 0 1150

14-Aua~-90
Page: 1

Copy: 1 of 3
Set : 1

6-Aug=-90 13:130

Status:  Final

Ra Error Th-230 Error Dry Weight
To’.al Total
* pCi/q 20 %

1) 2
2.0 10.7 24 12 78
1.8 $0.7 16 *2 67
1.3 20.0 20 22 72
6.2 1.2 20 *2 68
3.2 £1.0 130 *10 22
2.5 0.8 51 23 33
3.2 $£0.9 180 +10 28
3.9 1.0 112 24 32

Processing Site- June 1990 Test Pit Samples

(1) passip

r non-passing the No. 4 sieve.



ORY DENSITY, PCF

138

4 A i e o
. o .

o

13,

115
118 |
6]

l
“

<

% Finer

\\ Sample No.200 Sieve USC
A GUN 2118 42.7% SM
O GUN 2008 64.6% CL

L

.

WATER CONTENT, PERCENT

Standard Proctor compaction curves: sand/slime mixture,
GUN 2118, and sandy slimes sample, GUN 2008

16
18
e B
24
4 |
26



=
2
=
&

% Finer
Sample No.20" Sieve USC Test

Q) Modified
o 3UN 2068 26.4% SM Sanaiki s

oA
o

WATER CONTENT, PERCENT

Stendard and Modified Proctor compaction curves: sand sample,
GUN 2068




®

Attached :~e the original work sheets
testing. A \isting of the suites

Raterial

Bulk~l @
<16 M3
bulk‘2>

Bulk=l
lulk'2> 80 ™

Bulk=1% 218 NS

Bulk"2
Bulk-1 220 M6

Bulk-1 221 W

Bulk-2 222 M8

Bulk-l

Bulk-2> 223 m9

Bulk=1 228 M1l
Bulk-1 225 M12

Bulk-1
B“‘“‘_2) 226 M13

A1l test samples
s011 which had
converted from the points
The finalt test points ve

CAPILLARY-MOISTURE RELATIONS TEST RESULTS

aple No.
14814
1B & 1C
2824
28 & 2C
3483
38 & 3
4 5 4A
48 & 4C
S & 5A
SB & 5C
6 & 6A
68 & 6C
7 47A
78 & 7¢C
8 &8
88 & 8C
989
98 & 9C
10 & 10A
108 & 10C

will notice when the)

Test

D 2328
D 3182
D 2325
D 3152
D 2325
D 3152
D 232§
D 3152
D 2325
D 3152
D 2325
b 3152
D 2325
D 3152
D 232§
D 3182
D 2325
D 3152
D 2325
D 3152

Conditions

92 % of max density
92 T of max density
92 ¥ of max density
92 % of max density

92 % of max - Ity
92 % of max o . ty
92 % of max density
92 % of max density
92 ¥ of max density
92 % of max density
92 % of max density
92 % of max density
92 % of max density
92 ¥ of max density
92 1 of max density
92 ¥ of max density
52 % of max density
92 ¥ of max density

92 ¥ of max density
92 % of max density

(with plotted data) from the subject
tested, in duplicate, 1s

as follows:

Max Density, (dry)
315 1b/ft? ¢ 13.5 % H,0

118 1b/ft? @ 12.5 % H,0
117.5 1b/ft? @ 12.5 3 K,0
107 1b/ft? 0 16.5 % H,0
121 1b/t? 11,5 3 H,0
120.5 16/t @ 11 % K,0
120 1b/ft? # 12 % H,0

100 Tb/ft? @ 21.5 % K,0
114 1b/1t7 ¢ 14 3 K0

117 1b/ft2 0 12 % K0

were recompacted (@ optimum moisture) from -10 mesh disturbed

been oven dried. The tests were measured in pounds per square inch,
in Bars that you reguested as
ry slightly from your requested points as you
are converted back to Bars.

test points,
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145

140

135

130

128

120

115

110

105

100

95

90

85

4 44
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1 PROJECT: Gunnison UMTRA

SAMPLE SOURCE: 216 M-3 Bulk=] Bulk-2

SAMPLE DESCRIPT'ON: Tailings

TEST METNOD: ASTM DE9BA

MAXIMUM DRY DENSITY: 115.0 ocf

OPTIMUM MOISTURE CONTENT: 1342

LABORATORY NUMBEPR:

—y

L] 2.6
2.7 lero Air Voids for
. 3 spec.fic Gravity
2.

e 5 10 15 20 -4 30 35

MOISTURE CONTENT (%)

Lambert and Associates o — —]




PROJECT: fGunnison UMTRA

SAMPLE SOURCE: 217 M-4 Bulk=! Bulk-2

SAMPLE DFSCRIPTION:Tailings

TEST METHOD: ASTM D698A

MAXIMUM DRY DENSITY: 118.0 ocf

OPTIMUM MOISTURE CONTENT: 12i2

LABORATORY NUMBEP:

p—
[
[
a
S—
>
[
>
[-9
[=]

Zero Air Voids for
Specific Gra.ity

+ H

10 15 20 25

MOISTURE CONTENT (%)

fLambert and Asscciates

»




(°CF)

DENSITY

&

DRY

145
b
140
\ PROJECT: Gunnison UMTRA
135 SAMPLE SOURCE:218 M-5 Bulk=1 Bulk-2
SAMPLE DESCRIPTION: Tailings
130
TEST METHOD: ASTM DE9SA
12
’ MAXIMUM DRY DENSITY: 1174 pcf
OPTIMUM MOISTURE CONTENT: 1242
120 p=
LABORATORY NUMBEP:
11§
110
105
100
95 .
0 -
Ty 2.6
M 2 2 Z2ero Air Voids for
- pkLiile Gravity
8% 2.8
80 |
0 < 10 15 20 25 30 35

MOISTURE CONTENT (%)

|
it

hmmt Bﬂﬁ W & " : 249 430



PROJECT:Gunnison UMTRA
SAMPLE SOURCE: 220 M6 Bulk-l

SAMPLE DESCRIPTION: Tailings

TEST METHOD: ASTM D698A

MAXIMUM DRY DENSITY: 107.0 pcf
OPTIMUM MOISTURE CONTENT: 1642

LABORATORY NUMBEP:

1

44 -y —4 4 44

2.6

2.7 2ero Air Voids for

Specific Grav: ty
2.8

10 15 20

MOISTURE CONTENT

25

(%)

fambert and Assoriates
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PROJECT: fiunnison UMTRA

SAMPLE SOURCE: 221 M7 Bulke1

SAMPLE DESCRIPTION: Tailings

TEST METHOD: ASTM D69BA

MAXIMUM DRY DENSiTY: 121.0 ocf

OPTIMUM MOISTURE CONTENT: 1142

LABORATORY NUMBEP:

.6
7

lero Air Voids for

Speciiic Gravity

2
2
2

.

10 15 20

MOISTURE CONTENT (%)

B




PROJECT: Gunrison UMTRA

SAMPLE SOURCE: 222 %8  Bulk-2
SAMPLE DESCRIPTION: Tailings

TEST METHOD: ASTM D69BA

HAXIMUM DRY DCNSITY: 1204 ocf
OPTIMUM MOISTURE CONTENT: 11.0%

LABORATORY NUMBEP:

Zero Air Voids for

Specific Gravity

10 15 20

MOISTURE CONTENT

25

(%)

Hambert and Associates e

¢ T JUUUTTE

~378790
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PROJECT: Gunnison UMTRA

SAMPLE SOURCE: 223 M9 Bulk-l Bulk-2

SAMPLE DESCRIPTION: Tailings

TEST METHOD: ASTM D698a

MAXIMUM DRY DENSITY: 120.0 ocf

OPTIMUM MOISTURE CHANTENT:!12 0%

LABORATORY NUMBEP:

SITY (°PCF)

2.6

2.7 2ero Air Voids for
F Cne~1 58", c,.evf.
2.8

10 15 20 25

MOISTURE CONTENT (%)

dLambert and Associates




PROJECT: Ghunnison UMTRA

SAMPLE SOURCE: 225 M-12 Bulk-l

SAMPLE DESCRIPTION: Tailings

TEST METHOD: ASTM D6398A

MAXIMUM DRY DENSITY; !'14.0 ocf

OPTIMUM MOISTURE CANTENT: 14.0%

LABORATORY NUMBEP:

Zero Air Voids for
Specific "ra ity

10 15 20 25

MOISTURE CONTENT (%)

Lambert and Associates

OO
779790




140

135

130

125

120

11§

110

105

100

95

90

85

on UMTRA

226 M=13 Bulk~1 Bulk~2

ASTM D6SRA

MAX | MUM DRY DENSITY: !17.0 ocf

OPTINUM MOISTURE CONTENT:12.0%

2.6
2.7 2ero Air Voids for

Specivic Gravity
2.8

LLINK
"j T
N
i
[
\
A PROJEC T : Gunii
SAMPLE SOURCE:
SAMPLE DESCRIPTION: Tailings
TEST METHOD:
— I .
LABORATORY NUMBEP:
!
1
1T
i1
11
| |
T,A )
1 ‘ N
bt L 1
T
1-—1
[
0 5 10 15 20 25 30 35

MOISTURE CONTENT

(%)

ia and Associates L ———r

o

o

'y




pROJsc’ funnison UMTRA

SAMPLE SOURCE: 228 M-1)

TEST MEYHOD: ASTM D698A

LABORATORY NUMBEPR:

15 20

MOISTURE CONTENT (%)

Bulk=~)

SAMPLE DESCRIPTION: Tailings

MAX IMUM DRY DENSITY: 100.0 ocf

OPTIMUM MOISTURE CANTENT 2143

lero Air VYoids for
Specific ® -yity

Lambert and Associates
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GUN 200B Slime with some sand (CL)

C,=0.09 ©| loose: 70% mar Std Proctor Y

\Y’L Al dense: 941 max Std Proctor Y
\ T

i 11 1111l L1 il | llll\HlT
1

18 188 1998 2age

VERTICAL STRESS, PSF

Compression curves for the remoided sample of slime with some sand, GUN 2N0B




R ER I R ERRL

P\e - 0.125
S =

CC=O.152

/01D RATIO

CC'O.084

GUN 206B Fine sand wilth some slimes (SM)
® loose: 74% max Std Proctor o

A intermediate: 84X max Std Proctor Y
[)dense: 93% max Std Proctor n ‘

11 l~J<llllJ ekl A3 L1 11§11l
1888 12629 182892

VERTICAL STRESS, PSF

Compression curves for the remolded sand sample GUN 2068, packed
at 3 initial densities




voiD RATIO

2. 2B

2. 188 |

2.898 |

1.988 |

1.888 |

1.708 |

1.660 |

1.508 §

1.498

P T T iTTd

GUN 202 @ 23' (ST)
Clay slimes (CL)

1

RS RN e i

i

I

IR

L1t

18

188 1982

VERTICAL STRESS, PSF

10028

Compression curve for an intact siimes samcle, GUN 202 @ %' (ST)




VOID RATID

BNEEEEL

GUN 205 @ 5'(ST)
Clayey fine sand (SC)

1 1 1 1111

|

I

EEEE

I 1111l

L1 1111

183

1988

VERTICAL STRESS, PSF

1Ppe8

Compression curve for an intact sand sample, GUN 205 @ 5°'(ST)
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GUN 211B--Slime/sand rixture (SM)
42.7% fines

-~
Ead
w
W
(Y}
o
| mos
w
§

-
-
NORMAL STRESS (pei)

Direct shear Mohr failure envelopes: remolded sand/s]ime

mixture, GUN 2118
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GUN 2068 Silty fine sand (SM)

MAX. STANDARD PROCTOR DENSITY

Stlty sand (SM)

MAX. STANDARD PROCTOR DENSITY

ol

P c— — —— — — —— — — —— — — — — —

120.8

ORY DENSITY (pef)

Angle of internal friction as a function of dry density
for a sand and a sand/slime mixture




GUN 2008 Sandy, silty clay (CL)

MAX. STANDARD PROCTOR DENSITY

Apparent angle of internal friction as a functlion of dry density
for a sandy slimes sample
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4 STAGED TRIAXIAL TEST 2) Mohr failure envelope
GUNNISON 2R22ST @ 2. Sfe
.
= AN {r +
. v
N a
»
& ' & . 0
x
.y -
! v
’ E . 4 B
}_ )
J »
¥
@

NORMAL STRESS PSI

- s
S g S—

-®

w .3
s e

INACTIVE SITES l
STAGED TAIAXIA. TEST
g CUNNISDH 25T 8 250 b) Effective stress paths

¢

B

1
/4- 28.4°
« 0.5 psi 1

:

P, 81

Staged triaxial test results (slime sample)



GUNNISON 2@9SsT ® Se
STAGED TRIAXIAL TCST

SHEAR STRESS ps1)

\

= 8 & L3
N - C

NORMAL STRESS PS!

i ¢ i

INACTIVE SITES I

STAGED TRIAXIAL TEST £
GLANISON 28567 8 304 b) Effective stress paths

taged triaxial test (TT) results (sand sample)
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vity of California tubes




DRY DENSITY (pef)

l.“

1BE-@2

11.7

21.6

$27.1

>

p6.s

10E-83

PERMEABILITY K- (om/e)

4.6

4

Note: Numbers refer to cwmples' percent
material finer than No. 200 sieve

"mnmmmm—wwr'

't' .

.7

g2

10E-98

4

s
>

10€-27

Saturited hydraulic conductivity versus dry dencity Califorma
tube samples



Note: Percentages refer to material
finer than the No.200 sieve
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GUN 2008
GUN 2068
GUN 2118

Mitil i Uitig i Mill | Mitil 1111 1

PERMEABILITY -K- (om/a)

Saturated hydraulic conductivity for remolded bulk samples at
various packing densities




hd=43.9cm
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GUN 2068 Silty sand
at 80% max Std Proctor Y

11 11111
3

CAPILLARY PRESSURE HEAD (M

ITlustration of the Brooks-Corey method for determining hydrauylic
parameters of partially saturated materials




CAPILLARY PRESSURE MEAD (M

+
240 | P
{
o
i %) 1
. ©
182 4 (&)
4 iy
iee | Sample % Fines v
| & GUN 206074'(CT) 13.6 O
©GUN 205010'(CT) 38.2 o
ep 4 1oy
GUN 2000 5'(ST) 57.3 Ay
} CIGUN 2070 5'(ST) 75.0 A
40 | °°
0
o
. o
Y S— + MG e T S
- - ~ - - ") © r
« 5] E w ] o & «
SATURATION

Pressure-saturation curves for intact tube samples



1?

5 3
c
@ Intact |oun 206

Y
| - | 1Y [ Remoldeg) * 10'

co & Intact GUN 206
| ‘ © Remolded| @ 74"

i
.
-

SATURATICN

(' Comparison of desaturation curves for two samples,
both intact and remolded



Dry Sample
Dens ity Type
(pef)

13.7 compacted
90.0 compacted
82.9 intact ST

:
;
3
;

Samples: Gunnison, Colorado site,
Sandy slimes, low plasticity,

GUN 200, 3'.8' depth
3y .

4 4
> L s

= ] ﬂf " hv @
& o & « < «
SATURAT ION

Pressure-saturation curves for GUN 200: comparison of intact
sample with dense and loose remolded bulk samples
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GUN 2068 - remolded 4

Dl"y 1
Density
O 107.7 pef 1

© 92.2 pef

..10

.24

8.3}

..lv
S

© ~ o "o
¢ & & o @
SATURATION

Pressure-saturation curves for a silty sand, GUN 2068
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CAPILLARY PRESSURE HEAD CM
g
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GUN 2118 « remo)ded

Dry 1»
Density
& 105,2 pef t

© 88.4 pcf

SATURATION

Pressure-saturation curves for a sand/s1ime mixture, GUN 211B



MKE Doc. No,
3885-GUN-X-09-01374.00
ASTM D 2325
Capillary-Moisture relations for Sofls

. Location: Sample No.: | ¢ /) #
Depth: a-y Bt Ring No.: |y /4
Identification: _ “ ¢ Soil type:

Inftfa)l natural mofsture mntent: 1 Sample type:
Inftial natural weight: g/cm?; 1b/ft?; Poro
Yoid ratie: : Specific gravity:

Remarks: 2% Mag Qem 7y

(1) Tension, feet 49 1 £6%

(Z; Container No. - |

3) Wet gross Wt, g WCTETICT 3
4) Dry gross Nt, g ;h! ERAVINAAZS
5) Wt of moisture, ¢ Y9 455

6 (T’:’n "o SE 130 _;um
7 » net smpl Wt, g EYY3EYH

8) Sepl Moisture 3 ﬁ 13,55 11240 | DAL

9§ Dry unit Wt of smpl, g

10) Sep)! moisture vol %

v
(ed
¥ ¥ii
LETH

38

HEIGHT A\BOVE WATER TABLE, FEET

MOISTURE CONTEXT, PERCENT

ol




ASTM D 3152
Capillary-Moisture relations for Soils

Location: Sample Mo.: -
Depth: 2 ‘n (i _Date: Ring No.: ~ /R ¢ )

Identification: IM | ¥ & Soll type:
Inftial natural moisture content. f Sample type: tompss Peo’
Inftfal natura)l weight: g/cm?; 1b/ft?; Porosity:

Yoid ratio: : Specific gravity:

Remarks: 929 Mos l‘di.'ti'

Tension, feet 7054
Container No.

Wet gross WNt, g

Dry gross W\, ¢

Wt of moisture, ¢
Tare ¥t, ¢

Dry, net smpl Wt, ¢
Smpl Moisture %

Ory unit Wt of smpl, ¢
10) Sap) moisture vol %

1
2
3
“
5
6
7
8
9

W«——-I——
T

HEIGHT ABOVE WATER TABLE, FEET

- §-19-ve0
[ e Cchard bycte

-

MOISTURE CONTENT, PERCENT




ASTHM D 2325
Capillary-Moisture relations for Soils

Location: Sample No.: Ao A

Depth: 2 _?z’ Date: Ring No.:

Identification: HF?! B /K le2 Soil type:

Inftial natural moisture content: T Sample type: ﬁ‘ /tho{Q/
sity:

Inftial natural weight: g/cm?; 1b/ft?; Poro
Yoid ratio: i SpecTfic gravity:

Remarks: 32 9% by Kos kv

Tension, feet .}A.jz bdl |l 449

Container No.

(
i Wet gross Wt, g oY

A8l A A
Yy Y98 )
"R TIET Y 042

it i
36.25
L0

il
e

2~
L Iu
igh g iR, V2 e
Wt of moisture, ¢ f
roia
A7)

Pry, net smpl Wt, ¢ 3425 #,“

Sepl Moisture % ba |

Dry unit Wt of smpl, ¢
0) Sepl moisture vol %

-

| —

.-

-

SETGHT ABOVE WATER TABLE, FEET




NN N e, e e,
“‘.NOOOUN&O

ASTM D 3152
Capillary-Moisture relations for Soils

Location: Sample No.: 284 2C
Depth: 3 pp 27— Date: Ring No.: 24yl
Identd caau: g - Soil type:
:a:t:a} Mtun} ao'issun content: — 1 lSml: type: T
nitfal natural weight: g/cm b/ft?; Porosity:
Yoid ratio: 3 Spodﬂc gravity:
Remarks : AL 00 Mok Dens.ty
Tension, feet 2033 Jeid /a8 1y Airal509.4] S0%4
Container No. (28 12¢ 2C A8 i€ |ag [2¢€
Wet gross Wt, g RITTREIWN YI43 %A 95 V). 98 Y8 5% Y0 lvady
bry Jms W, ¢ | 0.3 S7TAR SRR
moisture, g 324 1228 |3 3313059 |2, /0 | 323 2.2 (298
;:r" net. Sup1 Wt mx.n.ﬂ.;‘mm g [26.20
, het smp ' 9 . :
Sapl Moisture § NIV Y] mmﬁ&_&um
Dry unit Wt of sepl, ¢
0) Sapl moisture vol %

~—

500
400 5
{
B :
- -
B
2
5 200
3 " =pm ;
: - - -t
100
; T i %[f » ‘.”.’.
T ananaly ‘1' 1 -;‘;j.q‘__{,_ J‘_«-'PH T e okl by i35
oF L L L T T ML -
' 10 20 30 40 50

MOISTURE CONTENT, PERCENT



ASTM D 2325
Capillary-Moisture relations for Soils

. Location: Sample No.: 31—3’
Depth: 5’ Date: Ring No.: ivie

Identification: X/ LXK [t Soil type:
Inftial natural moisture content: % Sample type: 9“...ﬁ;in/
Inftfal navural weight: g/cm?; To/ft?; Porosity:

Yoid ratio: ; Specific gravity:

*-lfh:_.l&_h_lﬂsl_l:u[j_f

(1) Tension, feet 349 EIXTIESNT
3 2

| 1641
(2) Containsr No. 3 38 34! 3 kY’
Wet gross Wt, g VARYAETRS ) BV Yy 23 | YY 2! (e 23

(3
4) Dry gross Wt, g TS P PIET
5) Wt of moisture, g 49 LA

453 :
6) Tare Wt, g g 346 132 Py
J6.45 ]

7) Dry, net smpl Wt, g : db45 EYwa
8) Sapl Moisture % 331 135Sy .36 | 1406
9) Dry unit Wt of sapl, ¢ |
1 |

0) Sepl! moisture vol %

50
A

b "IGHT F30VE WATER TABLE, FEEY

T

-+4++44+4 4441 24

..
j.lt 11

4+
+
4

:

¥
i
T
1
—4—4

T

.

| L
== .
HH

|

| -

-

30
=0TSTURE CONTENT, PERCENT




ASTM D 3152
Capillary-Noisture relations for Soils

Location: Sample No. }é 9 }C.
Depth: Ring No.:.

Identi tion 5 f‘ M t ‘ /X | %2 Soil type:

Initial natunl moisture content: Sample type: 4‘“ “J./
Initial natural weight: __g/c-‘ _Ib/ft?; Porosity:

Yoid ratio: ; Specific gravity:
Remarks: 92 7, Maex Qeus 1;

wension, feet . A5 2 o
Container No. Ry 3& 3¢ __ié
Wet gross Nt, g ‘ 5 $/.29 ShLi
Dry sssWt, g : Y2321 421
Wt 0. moisture, ¢ ¥03 1387 306 _L&_LQ
Tare Wt, ¢ : D421 0055 0471 4
Dry, net smpl Wt, ¢ ] 47, 323/ 132v2132.3/13
Sepl Moisture X 221037 B.2q |B27 |24
(9) Pry unit Nt of smpl,
(10) Sepl moisture vol %

:
H

}—<L4>1
R IR

H‘ +4

-
44 44440 2 4 4 3 4 4

-

HEIGHT ABOVE WATER TABLE, FEET

H

- -

1‘

1

|
111
"'"r
=i1]

e 4t
AT — {»JL«»

T

e
=
.

3

T
20 730
MOISTURE CONTENT, PERCENT




ASTM D 3152
Capillary-Moisture relations for Soi.s

. Location: Sample Mo.: gc-
Depth: tﬁ’t“f" " Date: R:n‘:o.: {85 4C

T te
ldontiﬂ's 2o Mpb 8.x | Sofl type:
:n:t:a} Mtun} n‘issun confont ¥ Sample type: e
nitial natural weight: g]ca'* 1b/ft?; Porosity:
Yoid ratio: i Specific gravity:
Remerks: 319% Mor Bei73
-]

Wet gross Wt, g | 52 P
P, ST
¥t of moisture, g 4 _‘%

Tare Wt, g 0. ¥210Y)]/8.42

, net smpl Wt, g el |20
231 31.::3. 5 H:ﬁ - 14D
10) Snpl moisture v

RREERER

(1.5 |

Tension, feet : fﬂ‘ﬂ ﬁf: LAVZY 271 EN TN XTI
Container No. ﬂ - ¥ gg
X2V %5.
3302
1381

1
2
3
4
5
6
7
8
9

® ’ | |
400 :
L
2 a0
5 |
i
' %
§ =i
bW Sas
109 1 {
i s 1 ;“/,"O
Hwi H ! - ¢ CCM‘?“‘
‘ E T A TR T J'*"‘:: AT
o:ﬂmlm Lo Lo R T
10 20 30 «© 50

VJISTURE CONTENT, PERCENT



ASTM D 3152
Capillary-Moisture relations for Soils

‘ Location: Sample No.: ¥ 5 C
Depth: "~ F__ _Date: Ring No. £y SC

Identificat{on: I MY BulX / Soil tm

Initial natural mofsture content: ~1 Sample type: Jee/
Inftial natura’ weight: g/cm?; 1b/ft?; Poms‘% - ¥

Yoid ratio: i Specific gravity:

Rewarks: 92 %, Aoy &HV; e

1) Tension, feet _ k gr.% A35 215004150
Z2) Container No. £ 5 JC_ L4

(

3) Wet gross Wt, g %2, g . : oy s/401 v 30

;4 Dry gross ¥t, ¢ 141 Y2 B YL v ar AETEF

5) Wt of moisture, g : ; . . iy 12! p.

56 1." “. 9 ' -4 : g ;’p‘v‘ /O'I.r 1",’
L)

7) Dry, net smpl Nt, g b ' J¥.u13r, 3y 15
8) Sepl Mofsture 3 : | . (708 119%

9) Dry unit Wt of smpl, g
10) Smp) moisture vol % 1

500

e I =

L

.-
H.—-i
+

.

I
)
IRER I

=

4411

HEIGHT ABOVE WATER TABLE, FEET

_— 4H<

T

R

I
1
t

44 -4

SR &

FRAR Y ‘
b L

MOISTURE CONTENT, PERCENT




Location:

ASTM D 3152
Cenillary-Moisture relations for Soils

Depth: /A T

e:
Ident Tication: 333 m g A x A
Inftial natural moisture content:
Inftial natural wefght: g/cm?;

Yoid ratio:

; Specific gravity:

T Sample type:

Sample No.: 6 &
Ring No.:

Soil type:

1b/ft*; Poros

I o/

.
R e e

Remarks: 92 % My ET%‘

Jension, feet
Container No.
Wet gross ¥t, g
Dry gross Wt, g

¥t of moisture, g
Tare ¥t, <

Dry, net sapl WNt, g
Sepl Moisture %

.5}

Vi
'aué

VRN S WN -

Dry unit Wt of smpl, ¢

10) Sap) mwofsture vol %

PETGHT ABOVE WATER TABLE, FEET

b 4

"j"

3
WA
't
H

-4+
T

CH T
.H..I -

20
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Location:

ASTN D 2325

Capillary-Moisture relations for Soils

Depth: U

Date.

Rin

Identification: aﬁm! ‘,1‘5 /%2 So1
Infitial natural moisture cor.ten Smlc
1b/ft¥;

Inftial natural weight: g/c- :

Yoid ratin:

Resarks: 919¢ 2ies Duii iy

; SoecTTIC gravity:

Sample No.:
'o..

57

WN%.L&J.&;/

1) Tension, feet . 3.691 4. 4% 7RAINE YT
2) Container No. 1 12 2 ﬂl bi "%”‘ 248
J) Met gross Wt, ¢ : 145.4 B Y58 4504
t grou W, g ' ﬂ
: ‘l“ of mofsture, g {:H . ﬂiﬂ'
m 't. ’ L] . J“_m.m-
7) Cry, net smpl Wt, g w&_ ffiim EIX7N
8) Sepl Moisture % 1386 ﬂn,u 1YY MM 'ﬂ:}"
9 .Uunitltofa?!.,
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ASTM D 31852
Capillary-Moisture relations for Soils

Locat on: Sample No.: c
Depth: : v Ring No.: 28y 2
Ident!fication: .L". Sofl type:

Inicial natura, mcisture cortent: Sample type: ﬂ Y §¢/
Inftial natural weisht: g/cm¥; 1b/ft?; Porusity:

Yuld ratio:

iaaris: $2.% My m,;,'g,

T e

i Specific gravity:

1) Tensfon, tcet Y7 INTN7A 2] .
2) Container No. 7 %élt_- _J.L_ﬁ.ilm
3) Wet gross Wt, o L] 82 J 153, - ¥
4) Dry gross Wt, : M%Mﬂ L A
5) Wt of moisture, ¢ ENFNENYARNIABY 288
6) Tare ¥t, g VT INTAEy ' ﬁ it
7) Dry, net smpl Wt, g 207 1280
8) Sl Moisture % 242 1326120y
9) Dry un:¢ Wt of smpl, g
10) Sapl moisture vol 3
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|
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ASTM D 2325
Lapillary-Moisture relations for Sofls

Location: Sample Ro.:

Depth: % (4 Ring Ne.: i”'gﬁ
Identification: a3 ' m “ ‘, (F Soﬂ type:
Inftial natural moisture conten ¥ Sample type

Inftial natural weiyht: _g/c-’ 1b/ft?; Pom 1% ’ !

Yoid ratio: i Specific gravity:

Remarks: 92 % My lexs. ’
1) Tensio~, feet : ' .
(2) contatner . ﬁ#ﬁuﬁmr
A

3) Wet gross WNt, ¢ | M) Of ‘
4) Dry gross Wt, g : 3485 ﬁ 15
¥t of misturc. 9 B ELAN ESAN Y
1.20 | 182

;;; Tare Wt, g -)-’-29—1

LY,
' FNEN
Dry, net smpl WNt, ¢ L3 131L25 1323 i‘:’i

Sopl Moisture 3%
2) Dry unit Wt of smpl, ¢
10) Sap)! moisture vol %

50-
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ASTM D 3152
Capillary-Moisture relations for Soils

Location: Sample No.: f84 8C

Degth: r_s fa ' _ Date: ___ Ring No. FAY £ C
identification: el 6._4 ] T Sofl typo

Inftial natural moisture content: T Sample type: %‘“ Py 7o/

Inftial natural weight: gﬁl’ 1b/ft?; Porosity:
Yoid ratio: : Specific gravity:

Remarks: 1219, ~ax Qesiity

Tension, feet uﬁ . 133,25 2 J2ars 2 | 802D

Container No. ‘ C C
Wet gross Nt, g : A 19%2 %:;7 8.1

Dry gross Wt, g : (2. L 1923014920, 193 32100 A
ATSIUANY

Wt of moisture, ¢ 3 65 |
Tare Wt, ¢ : : S e

Dry. net smpl Vt. g9 : 2 13L& 13l N/RBTS.

1 Moisture % , 46 230 A3y a5

Dry unit Wt of smpl, ¢
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ASTM D 3162
Capillary-Moisture relations for Soils

Location: - Sample No.:

Depth: —_ Date: " Rin Io..

Ident{ t } gm 1 huf Sof

Initial mtunl moisture conten < Swlo tm M/
sity:

Initial natural weight: g/cm?; 1b/ft?; Poro
Yoid ratio: } Spcd"c gravity:

Remarks: _!LZ-MA_J;

1) Tension, feet 2 271502.%
2) Container No. H :&E ﬁﬁz_l_
2 :ot gross g g Mﬁﬁu AN XTIET TR
ross + 9 M/ AAE7E VALY,
: YWG,H:O"“N- ﬁo ..‘ML..MLﬂ%.MLHT 2.3
are Wt, g 0.5k | 1054110058 | 054 10.5¢ X7
7) Dry, net smpl Wt, g ﬁﬂmmmﬁﬂx"
8) Sapl Moisture % j1:53 17023 112 259
9) Dry unit Wt of smpl, g
10) Sep) moisture vol 3 [
500 il S—
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ASTM D 2325
Capillary-Moisture relations for Sofls

’ Location: Sample No.: /
NDepth: wrz_' Date: ning No.: LO¥ mﬁ
Identification: Aleml3 Z;(g /%2 So1] type:
Initial natural moisture content: % Sample type: sondeslest

Initial natural weight: g/cm?; 1b/ft?; Porosity:
Yoid ratio: ; Specific gravity:

Remarks: 92 PR Moy Dew/s P
7

) Tension, feet . 649 669 _j’_”_
wila

Container No. P
0,

(1

(§ Wet Wt Ty ACTRYI ea] [TAX]
gross v 9 y!lll.

4) Dry gross Nt, g Y

5 “

6

Yy Y004 | 40,

Tare Wt, g o |3.83 |3.40 |3,

7) Dry, net supl Wt, g : 42N RIVSINT 4

g Sapl Moisture % 1.95 Mk | IL1Y
1
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ASTM D 3152
Capillary-Moisture relations for Soils

Location: Sample No.: (08 ¢ /0L
Depth: -3 _ Date: Ring No.: (o84 /eC
Identification: %Lmu "Bk J¢ 2 Soil type:
Inftial natural moisture content- X Sample type: e’

Initial natural weight: g/cm?; 1b/ft?; Poresity:
Yoid ratfo: 3 Spcmic gravity:

Remarks: §2 9, Mes &‘.4,,
Tension, feet R ‘ Al Spa.?

Container No. | 08 /0
Wet gross Wt, g : : SKTH _:L[t
Dry gross ¥Wt, g | ) ¥2:67
Wt of moisture, g By IR
TIN wtp 9 ‘ u ‘ : /ﬂf’
Dry, net smpl Wt, g ‘ : : b AT JZ-#
Smpl Moisture % : o
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10) Smp)! moisture vol %
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ASTM D 2325
Capillary-Moisture relations for Soils

. Location: Sample No.: #
Depth: ﬁ fo )l Date; Ring No.: i ¥
3

Identification: A%;m[ 8./4 2 Soil type:

Initia) natura) moisture corntlent: _ ¥ Sample type: .e n/

Initial natural weight: /¥ 1b/ft?; forosity: (
Yoid ratio: i Specific gravity: I~

Remarks: 92 D Max Pevs Fy
7

(1) Tension, feet 3at | 3491 £.63] €. 43| /4. ¥3| Ji- 9% 20vvi 3. ¥¥
(2) Container No. & 1 (8 1 6 1o ¢ 14214 144
(3) Wet gross Wt, ¢ Y6 % IRZIETWA | 45,29 (4508
4) Dry 9"03: Wt, ¢ 4/ 'Y B LI TR TS VIR I T AR TR Y
5) Wt of moisture, ¢ S 1) 5.5 5.0y 15.04 “rz 1451 7
6) Tare Nt, ¢ 3001 5.vx 3.0 1392 1.9 Z.?
7) Dry, net smpl Nt, g 32, 15913254 (3254122591375
8) Smpl Moisture % AR LAV TRV ANEYT AER AT oS ¢
59 Dry unit Wt of smpl, g
10) Sapl! moisture vol %
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Bulk Density Results*

FI3/TON

LB/FT3
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IN3 GM/INZ

GRANS

_SAMPLE 1D
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PHYSICAL PROPERTIES AND PH OF THE URANIUM TAILINGS

Percent Bulk Density PH of Soil
Sample Location®

(3% water by wt)

ion Moisture —(1b/fed) ~

17.67 114.6 2.95

115.8 3.40

2.55

"_;_;4.7/ e Cr/m’
Kra.wum L

E/UMT <y I




T

Steve analyses from 2 bulk samples collected adjacent to the tailings

pile are presented in Table 7.1 (TAC, 1983),

Table 7.1 Sieve analyses of site soil

Loca- Depth Inches No.
tion (feet) 3 14 1 e 1/ 38 4 10 40 100 200

TS-1 5-8 81.2 78.6 58.3 40.7 16.313.26.0 1.9 1.1
TS-4 5.7 100.0 74,3 60.0 54.1 44.9 38.5 29.4 22.8 9.0 4.5 3.4

These materials have a Unified Soil Classification of GP.

7Taken /rom Precessimg Side Characterivesios Reperr Ffor rha

Vreanivm A2/ Tailings Site af Eunniton , Colerade , TAC Apes! /2804
MEE DOC * $00§-6UN-R- 03 - 0o002-~00



WATER AND CLIMATIC DATA



WATER OCCURRENCE AND CLIMATIC DATA

Taken From: TAC, "Processing Site Characterization Report for the Uranium Mil)
Tailings Site at Gunnison, Colorado," Draft, April 1984,
UMTRA-DOE/AL-50108, MKE Doc #4005-GUN-R-03-00002-00

TAC, Unpublished Data taken from
MKE Doc # 4005-GUN-C-01-00712-00
MKE Doc # 4005-GUn-C-01-00723-00
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COLORADD
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o FLOW DIRECTION
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SCALE

Direction of surface and ground-water flcw.
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AVERAGE FLOW IN GUNNISON RIVER = 1360-70

(CFS)

1.892 1,056

Xin 334

(UsGs, 1975)

AVERAGE FLOW IN TOMICHI CREEK = 1960-70

(CFS)

Min 59 .4 76 58.9 3.9 56 63.7 114 163 182 125 106 72

' (uscs, 1975)
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Table 0.1.1 Avougo 8Nd maximum gischarge for the Gunnison River
hear Gunnison, Colorasso (Sta. No. 0§114500)

Water year Mean discharge Max, discharge
. (Oct « Sept) (cfs) fefs)
1911 944 3900
1912 1045 5880
1913 686 3180
1914 1168 5680
1915 683 2270
1916 1031 4620
1917 1010 5870
1918 1135 11450
1919 578 3100
1920 1166 7480
1921 918 6300
1822 805 4780
1923 1017 4930
1924 745 az2’0
1925 633 2460
1926 643 3530
1927 963 4800
1928 8l6 5510
Gage discontinued 1929-1944

1945 593 2480
1946 549 3310
1947 751 3860
1948 927 5360
1949 745 5000
1950 648 2370
1951 635 2980
1952 1020 5450
1953 664 3950
1954 392 1260
1955 501 1750

- 1956 623 3040
o 1987 1237 8820
é 1958 838 4410
¢ 1959 491 1930
1960 597 2550
1961 439 1850

o 1962 1003 5000
1963 448 1390

S 1964 484 2430
1965 1082 « 4600
1966 5§77 2150
1967 590 2640
1968 749 3900
1969 763 2730
1970 923 4060

& e

GUN EA, Draft, June 1984




Table D.1.3 Average and meximum

Gunnison,

Colorado (Sta. No. 09119000)

discharge for Tomichi Creer at

Water year Mean discharge Max, discharge

(Oct « Sept) (cfs) (efs)
1938 190 938
1938 169 1080
1940 78 276
194] 197 83l
1942 287 1320
1943 192 728
1944 196 816
1945 156 555
1946 100 290
1847 204 860
1948 23l 1210
1949 259 1310
1950 112 530
1951 124 615
1952 272 1340
1953 172 864
1954 70 260
1955 8l 251
1956 115 600
1957 358 1890
1958 F& ¥4 1340
1959 98 340
1960 145 600
1961 105 356
1962 182 888
1963 8l 605
1964 135 768
1965 257 1120
1966 116 480
1967 80 276
1968 145 665
1969 154 715
1970 308 1620
1971 190 510
1972 135 555
1973 213 1480
1974 122 417
1875 195 1040
1976 133 44)
1877 60 180
1978 139 751
1979 187 1070
1980 180 1040
1981 67 167

Ref. USGS, I97%.
D-4

GUN EA, Draft, June 1984
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Table D.1.1 Average and maximum discharge for the bunnigor
hear Gunnison, Colorago (Sta. N

——_

Water year
(Oct - Sept)

Mean gischarge
(cfs)

1971 80.
1972 624
1873 &
1978 560
1975 696
1976 564
1977 25

1978 732
1979 906
1980 909
19¢: 361

Ref, USES , 197°%,

Table D.1.2 Average flow in Gunnison River . 19£0-1970 (cfs)

436 302

213 669 1,710 1,958 1,180 779
543 425

351 1,187 2,894 2,748 1,802 1,086

34 249 158 303 813 1,222 . 750 563

USES, 1975,

GUN EA, Draft, June 1984




Table D.1.4 Average

flow in Tomichi Creex . 1960-70 (cfs)

Month O N D J F L » » J J ki S
Mean B85.3 101 4.5 64.4 67.4 106 231 4] 349 183 179 112
Max 118 137 108 76.7 76.4 237 46 601 569 308 28] 17¢
Min 59.4 76 58.9 53.9 656 63.7 114 163 182 125 106 72

Ref. USGS, 1975,

ki

D-5

6UN EA, Drait, June 1984
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Table D.2.4 Water leve)

meuuremerzs (Continyed)

. GUN EA, Draft, June 1984

R

’ Deptr ¢ ground water
. well Date (feet be uw top of Casing
203A 10-05.83 7.37
. 10-12.83 7.43
10-14.83 7.43
02-11.8¢4 9.97
. 03-27.84 9.60
04-10.84 8,38
04.24.84 8.06
05-08.84 8.2%
. 05-15.84 7,98
05-.22.84 6.90
. 05-29.84 5.67
2038 10-05.8, 2.17
10-12.83 7.20
. 10-14.83 7.22
02-11-84 9.62
03-27.84 9.29
04.10-84 7.96
. 04 - 24 .84 7.85
05-06-84 8.00
05-15.84 7.83
05-22.84 6.69
05-29.84 5.44
. 2044 10-05.83 22.8)
02-11.8¢ 25.55%
03-27.84 25.60
04.10.8¢4 24,85
. 0424 .84 23.08
05-06-84 23.29
05-15.84 23.25
' 05-22-84 22.60
05-29.84 22.94
2048 02-11-84 25.37
03-27-84 25.25
04-10.84 24,65
04-24.84 22.65
. 05-08-84 22.83
05-15.84 22.79
05-22-84 22,33
' 05-29.84 21.60
D- 39



Table D.2.4 Water level measurements

Depih t0 ground water
(faet below top of casing
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042484
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05-22-84
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05-29-84
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Table D.2.4 water leve! measurem:ntg

Depth to ground water
Date (feet below top of casing

10-05.83
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Table 0.2.4 water level measurements (Continued)

1"" well

Depth to groung water

Date (feet below top of casing)
2098 10-05-83 7.58
02-11-84 10.89
03-27.84 10.75
04-10-84 9.50
04-24-84 7.83
05-08-84 9.19
05-15-84 8.17
05-22-84 7.48
05-29-84 6.04
2104 10-12-83 8.64
10-14-83 8.63
02-11-84 12.29
03-27.84 12.06
04-10-84 10.83
04.24.84 9.29
05-08-84 8.71
05-15-84 8.73
05.22-84 7.85
05-29-84 6.25
2108 10-12-83 8.24
10-14-83 8.24
02-11-84 11.70
03-27-84 11.69
04-10-84 10.33
04.24-84 8.88
05-08-84 8.19
05-15-.84 9.25
05-22-84 7.65
05-29-84 5.96
211A 02-11-84 11.43
03-27-84 11.10
04-10-84 9.30
04-24-84 8.8 ¢
05-08-84 8.98
05-15-84 8.96
05-22-84 8.6%
05-29-84 5.60
D-42

BUN EA, Draft, June 1984




Table D.2.4 water leve) measurements (Continued)

Depth to ground water

Well Date (feet below top of casing)

2118 02-11-84 10.78
03.27.8¢ 10.46
04-10-84 9.02
04-24.84 7.7%
05-08-84 8.19
05-15-84 8.21
05-22-84 5.83
05-29.84 4,38

2124 10-05-83 8.54
02-11-84 12.08
03-27-84 1.7¢9
04.10.84 10.7%
04.24-84 9.02
05-08-84 9.35
05-15-84 9.42
05-27.84 7.88
05-29.84 6.31

2128 10-05.83 8.70
02-11-84 11.68
03-27-84 11.92
04-10-84 10.7%
04.24.84 9.00
05-08-84 9.33
C5-15-84 9.48
05.22-84 8.31
05-29-84 6.52

213A 10-12-83 8.6l
10-14-83 8.70
02-11-84 14.21
03-27-64 12.75
04-10-84 11.75
04-24.84 9.96
05-08-84 10.75
05-15-84 10.79
05-22-84 7.75
05-.29-84 5.29

0-43

GUN EA, Draft, June 1984
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Table D.2.4 water leve) measurements (Continued)

Depth to ground water
well Date (feet below top of casing)
2138 10-12-83 8.48

10-14 .83 8.45%
02-11-84 13,07
03-27-84 12.73
04-10-84 11.67
04-24-84 8,85
05.08-84 10.71
05-15-84 10.77
05-22-84 7.71
05-29-84 5.08
214 10-05-83 9.21
02-11-84 13.17
04.24-84 9.7%
05-08-84 10.42
05-15-84 0.42
05-22-84 £.69
05-29-84 6.83
-
SP.1 03-27.84 "
04-10-84 o
04-24-84
05-08-84 8.58
05-15-84 8.67
05.22-84 8.67
05-29-84 8.56
®
SP-2 03-27-84 bt
0‘-10-84 v
04'24'8‘ 'S
05'&’8‘ -
05‘15'8‘ -
05-22-84 *
05-29-84
-
No water found.
D-44
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.‘ " GUN EA, Draft, June 1984

Table D.2.4 water leve) measurements (Continued)
Depth to ground water
well Date (Teet below top of casing
. SP.3 05.08.84 5,83
05-15.84 .
05.22-84
. 05-29.84 5.71
CSU-209 03-27-84 :
04-10-84
. 04.24.84 8.67
05-08-84 8.92
05-15.84 9.04
. 05.22-84 8.25
05.29-84 6.67
CSU-212A 03.27.84 :
. 04-10-84
04.24 .84 15.02
05-08-84 14.67
. 05-15.84 14,92
05.22-84 14,75
05-29-84 14.04
CSU-214 03-27-84 2
04-10-84 &
04-24.84 o
' 05-08-84 L
05-15-84
05-22-84 7.33
. 05-29-84 6.75
306 10-05-83 7.42
. 300 10-05-83 8.03
' 311 10-05-83 8.39
31z 10-05-83 7.73
. 313 10-12-83 7.45%
314 10-05-83 7.02
. 315 10-05-83 7.77
D-45




Table D.2.4 water leve)l measurements (Conc)uded)

Depth to ground water

well Date (feet below top of casing
316 10-05-83 7.73
317 10-05-83 7.16
318 10-05-83 5.25
319 10-05-83 4.83
10-12-83 4.86
320 10-05-83 7.3%
321 10-05-83 6.26
322 10-05-83 7.03
323 10-05-83 8.49
10-12-83 8.46
324 10-05-83 7.3%
331 10-05-83 6.53
‘ 332 10-05-83 4,33
10-12-83 4.33

D-46
GUN EA, Draft, June 1984
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SUMMIT ENGINEERING OF GUNNISON, INC,
ENGINEERS AND LAND SURVEYORS

322 North Main S:reet
Cunnison, Colorad: 81210
(303) 541-5064
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210L o N 421,82y R 1453.71 7645,%0 3.9
313 N 1393,(3 L143.3 7645.01 7d{3.9o
217 AREL SIS R (VN VR T PR TN
203 A N 1436.97 i 1811.04 764496 7643, 20
209 N 1435, 00 £ 1816,46 7645, 24 T0K3, 22
. 3L N 13%92.41 1808,€61 7643,86 TCi2,0¢
308 N 1192.95 £ 1809.96  764s,37 764N 20
212A /72 N 1192.4¢ £ 1733.20 7644 80 764311
2121 ersa N 1193.71 £ 1738,28 7645,35 7643, 22
311 N 1198,50 1. 1609,54 7T644,82 7643.4¢
31t N 1189,C0 L Yh2y4,47 (2) 7043, (5
317 N 218h.91 1 1225.17  7643.63 700203
208 €" Dia,well N 1539,13 E 1872.34 7645, 41 76«/97
2143 N 765.07 L 1616.94  7644.07 7€4%.12
2134 N 911.81 I 1003, 27 T6L3.77 2.4 7641, 74
21:n N 912.Ch £ 997.60 T€43.702024 764X, CT
dote (1) Neither A nor I decignation was found on the vell or
(2) ﬁgiin;ipe Wity Lroken off near the ground sur!lacc,




Table E-1. Results of water-level measurementz in monitoring wells
at the Gunnison site

June 30, 1982 July 13, 1982 August 13, 1982 October 12, 1782
Ground
elevation Water-level Water-level Water-level Water-level
(feet elevation elevation elevation elevation
Well mean sea Depth (feet mean Pepth (feet mean Depth {feet mean Depth (feet mean
numbe " level) (feet) sea level) (feet) sea level) (feet) sea level) (feet) sea level)
CSU-200 7654.5 . Dry <7648 Dry <7648 Dry <7648 Dry <7648
csu-201 7656.0 Dry <7647 Dry <7647 Dry <7647 Dry <7647
CsuU-202  7652.1 Dry <7647 Dry <7647 vry <7647 Dry <7647
- Ccsu-205 7662.8 Dry <7652 bry <7552 Dry <7652 Dry <7652
t CSuU-206 7662.0 Dry <7649 Dry <7649 Dry <7649 Dry <7649
- CcSsSu-209 7643.3 4.9 7638.4 13.9 7639 .4 5.9 7637.4 7.6 7635.7
csu-211 7656.2 Dry <7649 Dry <7649 Dry <7649 Dry <7649
csu-212 7653.3 Dry 7647 Dry <7647 Dry <7647 Dry <7647
CsSu-212a 7653.2 14.2* 7639.G* 10.9 7642.3 12.0 7641.2 13.6 7639.6
Ccsu-213 7643.3 1.8* 7641.5* 2.2 7641. 1 3.2 7640.1 5.7 7637.6
csu-214 7646.3 3.2 7643.1 3.1 7643.2 4.2 7642.1 6.0 7540.3
sp-1 7652.4 6.0 7646.4 NM - 4.9 7647.5 6.3 7646. 1
spP-2 7661.9 19.1 7642.8 NM - 20.0* 7641.9* 20.3 7641.6
sp-3 7646.2 3.5 7642.7 KM - 3.7 7642.5 4.5 7641.7

*Questionable data; probable field measureme = or reporting error.
NM = no measurement.



TASLE &

SUMMARY OF WELL DATA FOR THE CITY OF GUNRISON, COLORADO

Stetic Water
Well Casing Cesing Water Test Level
Well Date Me thod Depth, Depth, Dismeter, Inler, Level, Yield, Depth, Date
Numbe r Locatior Drilled Drille Used Faet Feer Inches Feet Feet Ry Feer Tested
.
1 Virginia Avenue 1940 wsmbono wn Hand Dug 434 72 +32 -- i i s
& 6th Street
14 Same as above 1960 unkno wn Hand Oug +34 12 32 - Water Pumped .o
into Well MNo. |
2 Gothic Avenue 9/26/%8 to  Howard Price Fort Worth 62 0-18 16 56 . 300 56 10/ 20758
& 9th Street 10/18/58 Spudder 18-39 16*
39-60 14#
3 Ohio Avenue 3/24/58 to Howard Price Fort Sorth 65 0-16 16 53 7 525 s3 5/11/58
& 9th Street 5/10/58 Spudder 16-56 16%
B Gunnison Avenue 6/02/58 to Home r McAnich Homemade 82 0-23 18 ] 10 310 0 6/12/58
& 10th Street 6712/58 Suction n-71 18+
Buckst Rig 71-83 14*
5 Railrsod Avenue 5/29/58 to Howerd Price Fort “ rth 72 0-20 16 69 U 310 L] 7701758
& 9th Street 6/30/58 Spudder 20-72 16%
6 West Virginia Avenue 8/16/58 to Homer McAnich Homemade 61 0-15 18 55 L] 466 40 4773758
& 10ch Screet 8/20/58 Suction 15-58 18* s 55 L1080
Bucket Rig
? Palisade Addition 4/29/66 tn Clyde L. Peeples Cable Toel 83 0-10 12 83 * 90 o 106766
Lot 1, Block 2 S/G7/66 ) 182 12
Tez: Well Ssme as sbove 4/04/66 ro Clyde L. Feeples Cable Tool 106 - -- - in -- - “f D41 66
4/18/686
‘ Abandoned George Avenue first used - - 60 0-18 16 ~- - P 2 2
Not in Use between blocks 8/16/58 18.58 16%
5 & 6 in West
Gunnison Addition z
Test Well Lot 13, Block 106 Completed P11l Howard - 470 0-35 e o 7 230 140 s
Rot 'n Use in West GCunnison 10/13/55 35-140 12%
Addition .
Not in Use Sewsge FPlant Completed - -z i6 0-8 18 - 6 150 8 e
9/59 to 8-16 18*
9/60

* Perferated Casing

- 79



Wate: level elevation (Teet shove mal)

7652 4

7650 9

7648 4

7646 4

16444

reaz

7640 4

7638 4

7636 4

7634

TAINES T ANTERFGcE=SP-1I

TARILINCS TATERFACE-C5u BN

-.__..___.p’.—-—-.——-—__—.——_.—_.__.....__..__- -

No TAwiags

CsSu-214 ANOoOTA L1 &8

v ™ Y J
30 Jun 13 i 13 Aug 12 Oct

T ime

Ground-water elevations at selected monitoring wells.



WATER ELEVATION, FEET ABOVE MSL

76850

7849

76848

7647

7646

7645

GUNNISON WELLS 201-4

201-B

4

-4

4

JUN
1984

UL

AUG

SEP

ocT



g ® *

2

VATER ELEVATION, PEET ABOVE WSl
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WATER BLEVATION, PEET ABOVE MSL

GUNNISON WELLS 204-A 204-B
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GUNNISON WELLS 205-A 205-B
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WATER ELEVATION, PEET ABOVE ¥SL
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ATTACHMENT 1

ADVANCED EYSTIME DIVISION ALBUGUIRGUI OMERATIONS

Page 1 ot 2

AQUIFER TEST DATA FORM

siTe 10:_Gen &/ LOCATION ID: ecé .
START TEST: DATE__ _¥3/0/5 END TEST: DAYE .
TIME ___J435 TIME

DATUM ELEV. (FT.MSL).._______________ AVERAGE PUMPING RATE (GAL/MIN)
STATIC WATER LEVEL (FT. MSL).

sr——— B TMOD:
INITIAL (AT tg) WELL DEPTH (FT.):
FINAL

CASING OIAMETER (IN.): i

WATER LEVEL MEASUREMENT METHOD:
DISTANCE FRCM PUMPED WELL, r(FT.): _AS¢o

DATA ADJUSTED FOR REGIO Ak WATER LEVEL CHANGES?

FIELD REP(S): G £ZC &, 2

COMMENTS:

T me P—

RECOVERY TESTY

PUMP TEST

ELAPSED DEPTH YO PUMPING

E' APSED RESIDUAL
TIME WATER RATE TIME DRAWDOWN
(MIN) BELOW DATUM (GAL/MIN)

(FT.)

JEG-AL-ENQ-5 (3/04)




e B

PUMP/RECOVERY TEST

SITE 1D: _6_‘.’44./_:.3 LOCATION 1D:
PUMP TEST
ELAPSED DEPTH TO TOTAL VOL.
TIME WATER PUMPED
(MIN) FT.) (GAL

¥ 00
= =<2

Page .Zot_‘g
DATE: K320/
RECOVERY TESTY
ELAPSED  DEPTH T
TIME . AT"ERO
(MIN.) (FT.)

JEG-AL~ENG-56 (3/84)




ATTACHMENT 1

JUL 181985

TiM
DATUM ELEV. (FY
STATIC WATER

INITIAL (AT
FINAL .

SITEW:_____ Gurgy
STARY TEST: DAYE__ E2/0/A

h”»coasmw RING GROUP INC

ADVANCED EYETEMS DIVISION ALBUS 1 RGUE OPERATONS

AQUIFER TEST DATA FORM

e LOCATION 1D:_ COF

Page 1 o'i}

END TEST: DATE

e —

Ty "} T wiill TIME
MSL) ——
EVEL (FT. MSL)

te) WELL DEPTH (FT.):

METH

am——

—————————

T AVERAGE PUMPING RATE (GAL/MIN)

e —

QD

T e ——————————

DATA ADJUSTED
FIELD REP(S):

DISTANCE FROM PUMPED WELL, r(FT.) 57

CASING DIAMETER (IN.):

WATER LEVEL MEASUREMENT METHOD:

FOR REGIONAL WATER LEVEL CHANGES?

COMMENTS:

TIME
(MIN,) BE

PUMP TEST

RECOVERY TEST

ELAPSED DEPTH TO PUMPING

ELAPSED
WATER RATE TIME
LOW DATUM (GAL/MIN) (MIN.)

RESIDUAL
PRAWDOWN
(FT.)

JEG-AL-ENG-8 (3/84)




=l

A PUMP/RECOVERY TEST
BITE ID: 22U/ =CY  LOCATION ID: .20 7

PUMP TEST
e dhmre Tmbu
(My.) (ngo GAL)
X7 ,
: ikl
a; ;Aﬁfgz
4% L
- %3: ey
— ¢
__J.%_ —e
o —#— ——
-5 - —
/
-2
Vil
,
; - (\
7y /
i —iiy
—LeS3 _.i:t_"g_ e
=) X3 B —
K b T
ol Bl : '
LS e

i

Page dot 2
DATE: A—..___Li‘ 3ce

RECOVERY TEST

ELAPSED
TIME
(MIN)
[ &)

AT
(F1)

T0

v

JEG-AL-ENG-8 (3/84)



ATTACHMENT 1
8 ’ ADVANCED EYETEME DIVISION, ALBVGUIPGUE OMRATONS
JUL 181985 2
Page 1 of &
AQUIFER TEST DATA FORM
SITE 1D GCer lég_b_x____ LocaTioN b O O7
START TEST. °"‘~5‘éx§"-——— END TEST: DATE
TIME TIME
DATUM ELEV, (FT. MSL). AVERAGE PUMPING RATE (GAL/MIN)
STATIC WATER LEVEL (FT. MSL). METHOD:
INITIAL (AT 14) . WELL DEPTH (FT.):
FINAL CASING DIAMETER (IN.):

WATER LEVEL MEASUREMENT METHOD:

DISTANCE FROM PUMPED WELL, r(FT.):

~lA
DATA ADJUSTED FOR REGIONAL WATER LEVEL CHANGES?
FIELD nzpm:—wd
COMMENTS:

- ———

PUMP TEST RECOVERY TEST
ELAPSED DEPTH TO PUMPING !LAP%ED RESIDUAL
TIME WATER RATE TIM DRAWDOWN
(MIN) BELOW DATUM  (GAL/MIN) (MIN) (FT.)

JEQ-AL-ENG-8 (" 84) -



21 p

RS R P

PUMP/RECOVERY TEST Page Zor 2.
SITE 1D: _§94¢_-_g LOCATION ID: 29 OATE: L2072
PUMP TESTY RECOVERY TESY
- 7 4:}0 —sTh,- e
. 2
/ﬂg S 7

i

!

R

)
w
v

SRR

N

T

JEG-AL-ENG-8 (3/84)



ATTACHMENT 1
|' E JACOBS ENGINEERING GROUP INC.

ADVARZED SVETIME DIVIHION ALBURUINGUE OPIRATIONS

'JUL 18198

Page 1 o'_).\
AQUIFER TEST DATA FORM

SITE uo-wm._ﬁz,‘i_;flr LOCATION 1D O/
START TEST one____j:aﬁéil V END TEST: DATE

TIME__JH 20 VI s m—
DATUM ELEV. (FT.MSL): AVERAGE PUMPING RATE (GAL/MIN)
STATIC WATER LEVEL (FT. MSL):

s e METHOD:
INITIAL (AT 1) WELL DEPTH (FT.):_ -
FINAL

CASING DIAMETER (IN.):

e ———————————

———————————

WATER LEVEL MEASUREMENT METHOD:

DISTANCE FROM PUMPED WELL, r(FT.): Y X
DATA ADJUSTED FORR
FIELD REP(S):
COMMENTS:

WL =

PUMP TEST

ELAPSED DEPTH TO PUMPING ELAPSED RESIDUAL
TIME WATER RATE

TIME PRAWDOWN
(MIN.) BELOW DATUM (GAL/MIN) (MIN)) (FT.)

STEEASE CTIsmemay =

e e

RECOVERY TEST

JEG-AL~ENG-§ (3/04)




i g ‘

.« 0
r 1
o PUMP/RECOVERY TEST Page oy 2
. SITE ID: 2/ =¥  LocAmANID: _Dr 2 DATE: €3/
lu\'tlo ol:::vo TOTAL AECOVERY Teoy
TiM WAT VOL. ELAPSED  pEPTH T
(um) ';K PUMPED TIME WATER ©
ﬁ? m (MIN) (FT)
‘_‘ﬁ: S ——
o o——
—AL_ )\ e—— ——— — ——— —
— g —
SL g —
E B = = =
—r — —
4323 ﬂa — ——
AX.L ‘ 1‘ S———— —————————— .
280/ T4 —_—— ——
e 1 — —_— =

JEG-AL-ENG-8 (3/84) *



; QRS [JE JACOBS ENGINEERING GROUP NG
JUL 1 8 1 J! ADVARCED EVETEME DIVISION ALBURUIRGRUE OMERATIONS
Page 1 of _Z.—
AQUIFER TEST DATA FORM

SITEw:____Quv g/ LocATioNn I/ O&
STARY TesT.oATe___Si/0/0 END TEST: DATE
TIME__/¥as TIME

OATUM ELEV. (FT.MSL).____ AVERAGE PUMPING RATE (GAL/MIN)
STATIC WATER LEVEL (FT. MSL). METHOD:

INITIAL (AT tg) WELL DEPTH (FT.).
FINAL CASING DIAMETER (IN.):

WATER LEVEL MEASUREMENT METHOD: :
DISTANCE FROM PUMPED WELL, r(FT.): AL T

DATA ADJUSTED FOR REGIONAL ?;en LEYEL cm~9537
FIELD nwsr._._Q.ﬁLcE,_ﬁ fwewky C.7T15H

COMMENTS

reneesy

PUMP TESY RECOVERY TEST

ELAPSED DEPTH TO PUMPING ELAPSED RESIDUAL
TIME WATER RATE TIME

DPRAWDOWN
(MIN) BELOW DATUM (GAL/MIN) (FT.)

&

JEG-AL-ENG-5 (3/04)




2
PUMP/RECOVERY TEST Page L0t 2

PUMP TEST RECOVERY TESY

WATER PUMPED WATE R
(F1.) (GAL) (F1)
f.eo 0

— el . -~

— =

i —

JEG-AL-~ENG-8 (3/84)




ATTACHMENT 1

W ADVARCED EYETEME DIVILION ALBUGVIRG VI OMEATYONS

Page 1 01_2'
AQUIFER TEST DATA FORM

SITE ;. (ev-g/ LOCATION 1D /o7

START TEST: DATE.__2/0/0 END TEST: DATE .
TIME_____ /485 TIME

DATUM ELEV. (FT. MSL):

AVERAGE PUMPING RATE (GAL/MIN)
STATIC WATER LEVEL (FT. M5L): METHOD:
INITIAL (AT tg) WELL DEPTH (FT.):

FINAL CASING DIAMETER (IN.):

'
WATER LEVEL MEASUREMENT METHOD:
DISTANCE FROM PUMPED WELL, r(FT.):_ < ©

DATA ADJUSTED FOR REGIONAL WATER LEVEL CHANGES?
FIELD ner(sr_&.glag_gf Rl [
COMMENTS:

B e

PUMP TEST RECOVERY TEST
ELAPSED  DEPTH 1O PUMPING ELAPSED  RESIDUAL
TIME WATER RATE

TIME DPRAWDOWN
(MIN) BELOW DATUM (GAL/MIN) (MIN.) (FT.)

JEG-AL-ENG-8 (3/84¢)




"’
P -
PUMP/RECOVERY TEST 000 Lol £
SITE 1D Gf—;&":a LOCATION ID: 07 oAte: £L3%40/,2
PUMP TEST nzcovsnv TEST
ELAPSED DEPTH TO TOTAL vOL. ELAPSED DEPTH TO
TIME WATER PUMPED TIME WATE i
(mg) FT.) (GAL) (MIN.)

. _._}.g_i _;.-BL;_ ST —— P E— e <_ S

eE 2/ Y 7_21__ e ——— TR

e ev—— - — a————

JEG-AL-ENG-8 (3/84)




ATTACHMENT 1
UE JACOBS ENGINEERING GROWP INC

ADVANCED SYETEMS DIVISION ALBUGUIPRUI OMRATIONS

JUL 181985

Page 1 oi_z—
AQUIFER TEST DATA FORM

sitE 10:.____ G- g/ LocaTioN1p:___ /O T

START TEST. one___ﬁﬁég/l_.____ END TEST:DATE.______
TIME /{2 e

L —— Lo S
ODATUM ELEV, (FT,MS8L):_ . AVERAGE PUMPING RATE (GAL/MIN)
STATIC WATER LEVEL (FT. MSL).

- e METHOD:
INITIAL (AT tg) — WELL DEPTH (FT.):
FINAL CASING DIAMETER (IN.):

WATER LEVEL MEASUREMENT METHOD:
DISTANCE FROM PUMPED WELL, rFT):. __ JaD

DATA ADJUSTED FOR REGIONAL WATER LEVEL CHANGES?__
FIELD REP(S): Q. £Ic@ L Becces C . 7 Tr
COMMENTS:

PUMP TEST

ELAPSED DEPTH TO PUMPING ELAFPSED RESIDUAL
TIME WATER RATE

TIME DPRAWDOWN
(MIN) BELOW DATUM (GAL/MIN) .

RECOVERY TEST

JEG-AL~ENG-5 (3/84¢)




SITE ID: 6%0 - LOCATION I1D:

PUMP TEST

ELAPSED TOTAL VOL.
PUMPED
(GAL)

s e ——

PUMP/RECOVERY TEST

V4

o ——y

Page 2012.

DATE: F20-2

RECOVERY TEST

ELAPSED

" DEPTH TO
WATER
(FT)
—S

el

£ w78 =
-/

' E Af

m%‘.‘

—

—y ] .

——td

JEG-AL-ENG-6 (3/84)




ATTACHMENT 1
U"E JACOBS ENGINEERING GROUP INC

ADVANCED SYSTEMS DIVISION ALBUGUIPGUE OPERATIONS

J\)\. \% \983 Page 1 of .3—

AQUIFER TEST DATA FORM

SITE no:_..‘__E;a_!z-’

L LOCATION I1D: e
START TEST. DATE. & /07 %

el END TEST: DATE o Cmg
7'“5 I ._l'tl._‘x

S o — ——
DATUM ELEV. (FT. MSL) e AVERAGE PUMPING RATE (GAL/MIN)
STATIC WATER LEVEL (FT. MSL):

METHOD:
INITIAL (AY lg) WELL DEPTH (FT.):
FINAL CASING DIAMETER (IN.):

WATER LEVEL MEASUREMENT METHOD:

DISTANCE FROM PUMPED WELL, r(F1.); 223
DATA ADJUSTED ¢

OR REGIONAL WATER LEVEL CHAN ES?.
FIELD REP(S): & ﬁqwg&.ﬁ 2‘ ézc_g; & 7 Ir1—

COMMENTS:

PUMP TEST

ELAPSED DEPTH TO PUMPING ELAPSED RESIDUAL
TIME WATER RATE TIME DRAWDOWN
(MIN) BELOW DATUM (GAL/MIN) (FT.)

RECOVERY TEST

JEG-AL-ENG-5 (3/84)




2.
PUMP/RECOVERY TEST Page £or Z
SITE 1D: 6‘/&-@ LOCATION ID: 72 DATE: Fh0,2

PUMP TEST RECOVERY TEST

ELAPSED DEPTH TO TOTAL VOL. ELAPSED  DEPTH TO
TIME WATER PUMPED TIME WATER
(MIN.) (FT.) (GAL) (MIN.) (FT.)

— e — ————

- r

B - — e Su—

22 =7
sy L
&

Jd

—

JEG-AL-ENG-8 (3/84)




ATTACHMENT 1
\% ADVANCED EYETIMS DIVIBION. ALWUGUIRGUT OPFRATIONS
JUL
Page 1 of 2.
. AQUIFER TEST DATA FORM )
$ITE 10: St~ LOCATION ID:___ S0 3
START TES™: DATE [0/ END TEST: DATE
. TIME 1435 TIME
DAYUM ELEV. (FT. MSL). AVERAGE PUMPING RATE (GAL/MIN)
STATIC WATER LEVEL (FT. MSL): METHOD:
INITIAL (AT to) WELL DEPTH (FT.):
FINAL CASING DIAMETER (IN.):

WATER LEVEL MEASUREMENT METHOD:
DISTANCE FROM PUMPED WELL, r(FT.):

Lo~
DATA ADJUSTED FOR REGIONAL WATER LEVEL CHANGES?
FIELD nzrm:—-ﬁlﬂ_’&hzs_%iuzﬂ
COMMENTS: :
%‘ R A

PUMP TEST RECOVERY TEST
ELAPSED DEPTH TO PUMPING ZLAP%E’) RESIDUAL
TIME WATER RATE TiM DRAWDOWN
(MIN.) BELOW DATUM  (GAL/MIN) (MIN)) (FT.)

JEG-AL-ENG-S (3/84)




PUMP/RECOVERY TEST

siTe 10 _Suu -y LOCATION ID: ___do=
PUMP TEST

ELAPSED DEPTH TO TOTAL voL.

TIME WATER PUMPED

Gy c@}’ (GAL

> ? H_g‘.'ao

WAL 3 | — il

_#J‘_ e

5 2 —

- -
. ﬁ

259 5.9

~LI2E S L2

—<BZe S o

o S ——

-2l el Z -

—— SO A ———

—l B30

Page .Zo!}
DATE: (o2
RECOVERY TEST
ELAPSED os‘:ru TO
TIME ATER
(MIN.) (FT.)
. S
i e
“- M
_* -‘M
O — e v —“
s S ——
i S
e . S e “
— o
SERsICi S0y
_“ “

JEG-AL-ENG-6 (3/84)



o
il ATTACHMENT 1
@ 1985 E JACOBS ENGINEERING GROUP INC.
A\)\' ‘\ B ADVANCED SYETEME DIVIBION, ALBUGVIPGUI OPERATIONS
‘ Page 1 o'$
AQUIFER TEST DATA FORM
site 10:__Ger- LOCATION ID: Doy
START TEST. DATE FI0 /A END TEST: DATE .
: L et T i TIME

DATUM ELEV. (FT, MSL)

AVERAGE PUMPING RATE (GAL/MIN)
STATIC WATER LEVEL (FT. MSL): METHOD:
INITIAL (AT 1g) WELL DEPTH (FT.):
FINAL CASING DIAMETER (IN.):

WATER LEVEL MEASUREMENT METHOD:
DISTANCE FROM PUMPED WELL, r(FT.):

[ IS
DATA ADJUSTED FOB R OIONALt_\WATéHAEJ\!E‘L:?CHANOES?

FIELD REP(S): b LoWERS S T T Py
COMMENTS:
= Fmommaay
PUMP TEST RECOVERY TEST
ELAPSED DEPTH TG PUMPING ELAPSED RESIDUAL
TIME WATER RATE TIME DRAWDOWN
I (MIN) BELOW DAYUH  (GAL/MIN) (MIN.) (FT.)

‘ —————— e v—— D ——

JEQ-AL-ENG-85 (3/84)




PUMP/RECOVERY TEST
LOCATION ID: A0 DATE: £x/0s2
PUMP TEST

RECOVERY TEST
ELAPSED DEPTH TO TOTAL VOL.

ELAPSED DEPTH TO
TIME WATER PUMPED TIME WATER
(MIN.) (FT.) (GAL) (MIN) - -~ (FT)
- \ O — _{{ (™)
. /2 ‘

o ——— ——

SITE 1D: Géw -

R —_—————

 ——————— —

JEG-AL-ENG- 8 (3/84) .




ATTACHMENT 1

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

\%@3 glucoasmmcmm

3\)\. Page 101 3
AQUIFER TEST DATA FORM
8ITE 1D: Gk -g/ LOCATION 1D:__2O4. _
START TEST. DATE 107 END TEST. DATE
: Time 14 TIME
DATUM ELEV. (FT. MSL). — AVERAGE PUMPING RATE (GALTMIN'
STATIC WATER LEVEL (FT. MSL). METHOD:
INITIAL (AT 1) WELL DEPTH (FT ).
FINAL CASING DIAMETER (IN.).

WATER LEVEL MEASUREMENT METHOD:

DISTANCE FROM PUMPED WELL, r(FT.): q

DATA ADJUSTED FOR QEOIONAL WATER LEVEL CHANGES?

FIELD REP(S): L Leonl G LICaE & TTmn

COMMENTS:
PUMP TEST RECOVERY TEST
ELAPSED DEPTH YO PUMPING GLAPgED RESIDUAL
TIME WATER RATE TIM DRAWDOWN
(MIN.) BELOW DATUM  (GAL/MIN) (MIN.) (FT.)

JEG-AL~ENG-5 (3/84)




PUMP/RECOVERY TEST
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WIND ROSE |5 MPH

GUNNISON COUNTY AIRPORT

SOURCE OF DATA - SCIENCE DEPT WISTERN
STATE COLLEGE, GUNNISON COLORADO.

— JATYA 1S APPROKXIMATE,

CLIMATIC SUMMARY OF THE UNITED STATES
SECTION 22, PAGE 2% SHOWS PREVAILING wWIND

DIRECTION FOR A PERIOD OF 32 YEARS TO BE
FROM THE SOUTHWEST,

INFORMATION OBTAINED FROM PREVIOUS MASTER
PLAN DATED MAY 194B ~REVISED MAY 1949

ENE-wSW COVERAGE : APPROX. 982 %
N~S COVERAGE = APPROX 94 2%
TOTAL COVERAGE BOTH RUNWAYS =
APPROX S99 7%




Table D-2. Wind data for Gunnison and Montrose, Colorado

Sunnison

County Airport® Gunnison Montrose, Colorado®
(January 1973~ County Axrportb (January 1970-
December 1977) (1975+-1976) December 1972)

Average Average Average

speed speed speed

(miles Frequency (miles Frequency (miles Frequency
Direction per hour) (percent) per hour) (percent) per hour) (percent)
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8Source: All-weather wind rose, 1973-1977, in Isbill Associates, Inc.
1980.

bSource: Fercheau, 1980.

Csource: All-weather wind rose, 1970-1972, in 1Isbill Associates,
1980.

Inc.




Precipitation =

*Estimated for period of May “hrough October according to the

procedure shown on Page 15 of precipitation frequency Atlas of the

Western United States; Miller, J.F.; Frederick R.H.; and Tracey, R.J.

'

UAA, 1973,
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Table 8.1 Local ciimatologicel data, Gunnison (NCAA, 1982) {Cont inued)

Data
telative humidity (%) source

Wind

Aversge speed (mph)

Data

Evaporation (inches) source Feb B o Jul

. 7.95 . 9.06
15 .06 9.19 11.78 10.88

.51 .4 74

Aver age " 1
.53 1

Max | mum .90

ROTES:
5. Department of Commerce, 1964, Climatography of the United States, No. 86-5 (data for Gunnison extracted),

~U.
~NOAA, 19827.
5. Department of Commerce, 1968, Climatography of the United States, Wo. 60-5, Revised {Data for Grand Junction extracted).

-u
~Trace, an smount too small to be measured.

-Event heas occurred at least once @uring the period of record; everage 13 less than 1/2 day or frequency s less than 0.5%.
-u

5. Westher Service, 1952-197s, Climatology Data, Colorado, Volumes 57 through 80, ('Mourusc oA ,—4)



Tehle C.1.1 Temperature and precipitation st Sunnison, Colorado and evaporation at Montrose, Colorade”

Tempergture (*F )b

~ Wean e Bverage
datly precipitation

-y s {inches)

25.7 . - 0.97

¥%.8 . 0.98
a.e . 0.81

$8.3 . 0.80
6.8
J5
.68

.65

9l 0.89 23

.74 0.72 7

69 0.60 e

62 29.9 0.76 .

Arngal 8.5 105 $5.7 11.00 59.66

S1he slevation of the westher station at Gunnison is 7.6%4 feetl; at

is about SU miles,
Source: U.5. Department of Commerce, 1964, The maximwm and minioum temperature dala are averaged from a 68 year record of observal fons

(lhr mean evaporstion data are averaged from a2 20-year period,
Sowrce: U.5. Department of Commerce, 1973, WNormal temperature and precipitation are averaged from a 70.yew rrcord

Montrose it is 5 830 feet., The distance belween Gunnison and Montrose




GUNNISON TEMPERATURE CHART
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