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- July 28, 1982
~
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Plateau Resources Limited
772 Horizon Drive
Grand Junction, Colorado 81501

Attention: Mr. U.K. Gupta

Gentlemen:

- We are submitting herewith our report on " Earthwork Quality
Control Overview and As-Built Drawings." This report summarizes
the quality control activities accomplished during the construc-
tion of the Tailings Dam and Impoundment for the Shootaring
Canyon Uranium Project, and it presents tabulations of signifi-
cant data and "as-built" drawings which have been assembled in
accordance with the NRC license requirements.

We are pleased to have been able to serve you on this challenging
I' work and would be happy to discuss further any of these matters
|. at your request.

Sincerely yours,

Bernard B. Gordon
- Consultant
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EXECUTIVE SUMMARY
.

The actual construction of the Stage I Tailings Impoundment

{7 and Dam started in early February 1980 and was completed in
I- March of 1982.

The construction management was handled by Mountain States

Mineral Enterprises of Tucson, Arizona (MSME) for the Owner,,

Plateau Resources Limited (Plateau).

The earthwork construction was subcontracted to Stafford Con-

struction Co. of Grand Junction, Colorado, with some support

provided by Craig Construction of Whitewater, Colorado. Late

in 1980, MSME took over full construction responsibility
.- utilizing the same equipment as had been used by Stafford Con-

struction Co.

,
Construction engineering was the responsibility of MSME.

Woodward-Clyde Consultants (WCC) of San Francisco were the
.

designers of record for the impoundment and tailings dam, and

they were retained during construction to consult for the Owner.

Later they were also made responsible for the quality assurance

program to see that the requirements of the NRC were met. Plans
- and specifications were approved by the Utah State Engineer and

the NRC. Quality Control activities were subcontracted by,

Plateau to GARCO Testing Engineers of Salt Lake City (GARCO) .

At the conclusion of construction, WCC examined the jobsite

files and determined that a complete record of the quality con-
.

trol process was available there, and that it was appropriately

organized and catalogued.
1

This report includes a chronology of the project, including a

discussion of the earthwork construction problems encountered'

,

and the means by which they were handled. A complete daily-

field record is on file in the mill office at the site for
,

every day that a representative of WCC was at the site.

_ .
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The dam and impoundment construction were reviewed in the
'

field on several occasions by the Nuclear Regulatory Com-

mission and the State of Utah. The report describes their

review comments and instructions, and it details what was
- done to get their full concurrence.

.

Based on the record of observations made by the WCC and Plateau

inspection staffs, and a review of quality control data as

- developed by GARCO, we are of the opinion that the dam and

- impoundment have been constructed in accordance with the

approved plans and specifications.

r-

A portion of the impoundment area has been subdivided into sub-

basins, or cells, and the cells have been instrumented so that

the behavior of the Stage I tailings management system can be.

monitored, and so that the design assumptions on behavior of
I.
|

the clay lining and subdrains can be checked. Data needed for

completion of the impoundment will be available before the

Stage II construction is designed.
.

Stage I tailings disposal does not contemplate that any tailings

| load will be in contact with the Stage I tailings dam. As a

result, the dam in this mode is merely acting as an emergency

| . barrier in the event of failure of any of the upstream cell

dividers, or levees. At such time as the tail'n e management
,

,

plan requires direct storage behind the tailing 027., consider-'

ation should be given to the need for instrumenting the tailings

dam. Until then, it is merely a barrier serving the function

of a second line of defense.

.

#
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' INTRODUCTION
- This report summarizes and documents the Woodward-Clyde (WCC)

L participation in the earthwork quality assurance phases of the

Stage I Tailings Impoundment and Dam, including a continuing
review of the earthwork quality control activities provided by

GARCO Testing Laboratories (GARCO).
.

During the earthwork construction phase, WCC served as geotech-
nical and geologic consultant to Plateau Resources Limited
(Plateau). WCC observed site preparations and the treatt.'nt and

- development of the several borrow areas. We reviewed quality

control data, provided by others, as needed, to establish that

there was compliance with the job specifications and contract
,,

drawings. Our services in the field included observing the soil

and geologic conditions as they were exposed in the excavations
to see that these conditions did not deviate appreciably from

those which we had observed during the explorations which we had
previously conducted.

Our personnel were present during the construction operations on
a periodic basis as the demand for our services was required.

. Initially, we had proposed to Plateau that we be on the job an
average of once every three weeks, but the time interval was

,

varied as the pace and complexity of the work demanded. At times

we provided personnel at the jobsite each week.

The scope of our consulting services during construction was'

originally proposed in WCC letter to Plateau dated February 1,
III- 1980 and included:

.

'

(1)
See References

i
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l. A. Review and documentation of foundation conditions

as revealed during excavation and/or treatment;
these services required the assistance of a Senior
Project Engineering Geologist experienced in dam

I- and water resources construction.

B. Observation of placement procedures and moisture
- control for the various embankment materials.

WCC did not provide the field laboratory, nor did
- they supply the field soils technicians.

C. Review of quality control of placement and compaction
of embankment materials and of selection of acceptable
material from required excavations or borrow.

D. Review of gradation tests and acceptability of both
filter and drain materials.

.

E. Consultation on proposed and adopted construction
techniques and equipment.

F. Consultation with the Owner, the Contractor (s) and
the regulatory agencies on questionable materials
or construction practices.

.

G. Accomplishment of some special laboratory testing as
authorized.

EARTHWORK CONSTRUCTION

- Construction Organization

. Construction of the Stage 1 tailings impoundment and dam was just
one feature of the overall project which included a mill, access

roads and utilities. The Owner, Plateau, had retained MSME, as

the architect-engineer and as the general contracor for the entire

mill facility. MSME also acted in the capacity of Constructionl

'

Manager, and they retained subcontractors for various specialty
! areas such as earthwork construction. Mr. J.R. Thompson was*

initially the Construction Manager and he was later replaced by'

Mr. R.L. Staton. Included in the services provided by MSEE were

field engineering and construction surveying under the direction
.

of Mr. Mark Bennett. As-built corrections were to be added to

the construction drawings by MSME.

;L075f
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Stafford Construction Co. (Stafford) of Grand Junction, Colorado
- was selected by MSME to be the general earthwork subcontractor,

while Craig Construction of Whitewater, Colorado was later addedo

to assist in completion of the earthwork construction program.

,

GARCO Testing Laboratories (GARCO) of Salt Lake City, Utah were
retained for quality control testing, primarily for the concrete

and earthwork. GARCO provided the field laboratory which was

capable of handling the soil testing needed for compaction control
~

including routine sieve analysis, and in-situ density and moisture

content testing using both nuclear and sand cone techniques. Mr.'

Doyle Rose and Mr. John Wellington acted as the field technicians
for GARCO during the earthwork program, with supervision and home-

laboratory support coming from Mr. Robert Duncan in Salt Lake City.

WCC were the designers of record for both the impoundment and the
tailings dam. During construction, they were retained for general

consultation on earthwork design and construction matters, and for

overall quality assurance. Mr. Don Poulter was the primary Field

Engineer who represented WCC and he was under the supervision of
Mr. Bernard B. Gordon, Associate.

..

Sources of Construction Material.

Sources of locally available materials had been identified by
.

surface geological mapping, followed by test pit explorations
and hand sampling as described in two WCC reports dated September

.

1978 and May 1979.
.

The embankment design was predicated on maximum use of locally
available materials. The major quantity of borrow needed was
for the shell of the dam (Zone 2) and was to consist of boulders,

cobbles, gravels and sand which were readily available adjacent
'

OFH06 ..J COE =7
f
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. to the dam in Borrow Areas A through D. The same material
was also to be used for waste rock cover in the impoundment.

Transition, zone 3, was designed to utilize the fine dune

sands located in the upper impoundment area. Similar material

was also designated as suitable for use in the impoundment
~

subdrain.

Blanket drain and filter materials were to be processed mate-

rial meeting the specification grading limits. The source was

. expected to be that which was selected for processing concrete

aggregate for the project.

r

A number of locations of suitable clay materials were explored

and were identified first in the September 1978 and then in

the May 1979 reports; and then additional information was pro-

vided in a series of supplement al letter reports. These

sources were identified by the geologists Es the Brushy Basin

Shale, the Mancos Shale, or selected material from the Summer-

ville Formation. A source on the mesa above and to the

northwest of the mill area was selected; and after considerable
.

,

experimentation with excavate-haul-cure and work-cycles a satis- |

factory material was then produced which met the job requirements. |
This source was then designated for use in Zone 1 of the dam,

for clay lining of the impoundment, and for the valley swale and |

apron (Fig. 2, Appendix B). Ample material was available at the
' source, but the actual yardage excavated, hauled and processed

was carefully controlled for reasons of economy.

.

Chronology of Construction

An outline of significant dates in the earthwork construction i

1

chronology follows: -

e Award of earthwork subcontract, Dec. 26, 1979

2o26hhh. i ^ COEp .
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e First visit by WCC to site Feb. 20, 1980
. (Start of excavation in impoundment

area was already underway)

e Start key trench excavation, March, 1980
tailings dam

o Inspection of key trench and foundation April 29, 1980
- bedrock in key trench by NRC and State

of Utah

e Start excavating and hauling clay May, 1980
borrow

e WCC viewed clay borrow test pad June 16 &
17, 1980

e Stafford Construction proposed June 30, 1980
method for preparing clay borrow

e Stafford Construction proposed July 29, 1980
modification to method of pre-
paring clay borrow

e Slush grouting & backfilling was Sept., 1980
done in key trench

e Placement of clay borrow began Sept., 1980

e Stafford Construction constructed Oct., 1980
test pad for Zone 2 fill using
825B compactors (test pad was not
acceptable) )

e Mountain States located acceptable Oct., 1980
10-ton vibratory roller for Zone 2 1

)

e All zones of embankment were under Oct., 1980
construction l

e NRC made their scheduled "10% Nov., 5, 1980
inspection"

! e Large size in-place density tests Nov., 1980
started in Zone 2

.

6
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- e At behest of NRC the following
schedules were formalized:

,

- Placement of fill in cold weather Nov. 11, 1980
- Quality Control Test Frequency Nov. 12, 1980
- Field density test in Zone 2 Nov. 13, 1980

'

e NRC inspection was made by Mr. J.J. Jan. 19-21, 1981
Lenahan (75% embankment construction,

inspection)

e Meeting to establish WCC information Feb. 10, 1981
needs for Final Quality Control
Report w/MSME & Plateau

o Final Construction Visit by WCC March 5, 1981

e Tailings Dam Completed March 11, 1981
,

Site Visits by Regulatory Agencies

Representatives of the office of the Utah State Engineer and the

NRC visited the site on April 29, 1980. At that time, representa-

tives of both agencies inspected the key trench for the Zone 1

core. Messrs. Poulter and Weaver represented WCC during the

inspection. Agreement was reached at that time for satisfying

the requests by the regulatory agencies.

~

On November 5, 1980, NRC conducted their 10 percent completion

inspection on the tailings dam construction (see NRC letter to

Plateau dated 12/10/80). At that time certain deficiencies were
identified by NRC. One item was handled the next day--a large

scale density test procedure was developed for the Zone 2 mate-

rial, and a program of testing developed. However, Plateau was

notified by NRC in their letter of 11/21/80 of a license condition

violation (#42-SUA 1371). WCC proposals for remedying the defi-
,

ciencies were presented in a letter dated December 22, 1980

" Response to Nuclear Regulatory Commission Letter for License .

No. SUA-1371."

0FFi0iAE DOCE ^0P3 .wsr;
i

__ _. . . . _ _ _ _



*

Woodward Clyde Consultants

.

- _9
,

On January 9, 1981, a followup to the 10 percent inspection was
. scheduled by NRC, combined with the 75 percent embankment con-

struction inspection. This trip was made by Mr. J.J. Lenahan
,,

of the Region II office on January 20-21, 1981. From January

19-21, he observed the earthwork and verified that all items
.

noted as violations in their 10 percent progress report had been
'

corrected.
.

An NRC letter of 2/18/81 discussed acceptance of the WCC pro-
posals and close of violation of license condition. It also

summarized results of the 75 percent inspection.,,

.

One final inspection of the entire mill construction was completed

by NRC on April 7, 1982.

Quality Control Testing

For this project performance of all quality control testing
was the responsibility of GARCO of Salt Lake City, Utah.
During construction, WCC was assigned the additional responsibility
for quality assurance of the earthwork program.

| .

.

The major part of GARCO's program included determination of
moisture and density of compacted soils using a Troxler Nuclear
Moisture and Density Meter. At regular intervals these results

were checked by use of conventional sand cone techniques. The
' test results were reported promptly in the field, and confirmed

by formal reports issued by the Salt Lake City office of GARCO.'

In addition to the routine in-place unit weight and moisture

determinations, the following tests were run on a frequent basis

to verify that the materials being used met specifications:
.

e gradation
e compaction (ASTM 698 and ASTM 1557)

|
{

e Atterberg limits

"#
! OmCiti DE"5 C0FV
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Plans and cross sections of the tailings dam have been pre-

pared by MSME to show the location grid for all control tests

in the tailings dam. Copies of the plans and approximate cross
,,

sections are included in Appendix A.

.

A control map has been compiled by MSME showing locations of
~

all quality control tests in the impoundment area. A cop,v of this

map, which shows the control grid system, is included in Appendix A.

In order to comply with comments issued by the N.R.C. inspection

report of November 5, 1980, additional quality control records

were prepared. These records included:-

..

Zone 1 - Comparison of nuclear versus sand cone tests
(includes both in-situ moisture content and
density) (Table 1) .

Zone 3 - Comparison of nuclear versus sand cone tests
(includes both in-situ moisture and density)
(Table 2) .

Material Identification by Yardage (Table 3) .

A copy of each of these tables is included in Appendix A.
.

Monitoring of the Impoundment Area'

A piezometric monitoring system for the subdrain and clay lining

for the impoundment area was installed. This installation was

completed in February 1981 by MSME under the guidance of Messrs.,

Poulter and O'Connor of WCC. An operation manual was prepared

for use with this system and was transmitted by WCC to PRL on

|
April 8, 1981. Included in this manual were construction records

| of the installation.
,

-

.

I i
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' Instrumentation of the Tailings Dam

During the development of the Tailings Management Plan, the'

decision was made to stage the construction of the tailings

dam and impoundment in two separate phases.

.

-

The report presented herein covers only the construction of the

Stage I embankment. However, the decision was made to construct

the impoundment in separate phases by the inclusion of the cross

valley berm. All tailings will initially be placed in the up-
- stream section of the impoundment in several cells above the

cross valley berm.-

.

As a result, it will be some time before any tailings reach the.

tailings dam, and for some years the dam will only serve as an

emergency dam in the event that something were to fail in the

active impoundment cells. For this period, then, there will be
.

no tailings whatsoever against the embankment.

~ As a result, the decision was made to locate the initial instru-

mentation in that portion of the impoundment area where tailings

would actually be deposited.

.

,
At such time as the tailings embankment will be utilized for

tailings containment, the provision of instrumentation to monitor

embankment behavior should be considered. At this time, there

is no reason for including any instrumentation in the embankment
'

since the monitoring can be accomplished by visual observation.

(' As-Built Drawings

I Construction Drawings and Earthwork Specifications for the

Tailings Impoundment and Dam were prepared by WCC and were pre-
.

sented in Appendices E and F in the WCC Final Design Report
(WCC 1979).

,
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During construction, MSME observed the work and noted the
- "as-built" changes. Their drawings recording these items are

included in Appendices A and B, where appropriate, and notes

have been added to the WCC design drawings cross-referencing

the relevant features of the MSME drawings. The annotated

WCC drawings are presented herein in Appendix B.
~

,

I

LIMITATIONS

This report has been prepared to summarize the observations that

were made by WCC field personnel while monitoring the construction

activities and quality assurance procedures at the site. It also-

preserves for the record the field and laboratory test data which

had been collected to monitor the effectiveness of the construction

procedures. The quality control data that were available to WCC,

together with the construction procedures that were observed by

WCC personnel support our opinion that the earthwork construction,
'

as completed, was in technical compliance with the project specifi-
~

cations and with supplemental modifications that were adopted

during construction.

.

.

.

.

.
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RESULTS OF LABORATORY AND FIELD TESTS
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APPENDIX A
.

RESULTS OF LABORATORY AND FIELD TESTS
,

-

-

A complete record has been kept by GARCO Testing Laboratories
of all quality control testing which has been accumulated for
this project. A separate notebook which contains a record of
all the tests conducted with the results is on file in the mill

- office at the site.

'

In addition, there are presented in this appendix a copy of each
of three tables requested by NRC:

Table Description+

-

1 for Zone 1 - comparison of nuclear versus
sand cone test results (includes.

both in-situ moisture content
- and density)

2 for Zone 3 - comparison of nuclear versus sand
cone test results (includes both
in-situ moisture content and
densityi-

3 Material identification by yardage for Zones
1, 2, 3. f

The data in Tables 1 and 2 represent a comparison of results for
a sequence of 100 tests and were made at the following rates:

4

for oven moisture - 1 per each 4 nuclear

( for sand cone - 1 per each 10 nuclear

The comparisons showed results to be within the normal range of
variability and were reduced to spot checking only questionable
results.

|
There also are included in this appendix copies of the following
MSME drawings:

1. Dam Area, Test Locations Plan and Profile (MSME
|

Dwgs. t III-1-A, III-1-B, III-1-C.
,

2. Cross Valley Berm & Upper Impoundment, Zone 1, Finish
Grade, Nuclear Density Locations (MSME Dwg. III-2).i

.

| 1
'
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ZONE 'l' CLAY
4

TEST NO. OVEN DRIED NUCLEAR VARIANCE TEST NO. SAND CONE NUCIEAR VARIANCE
OVEN NUCLEAR MOISTURE MOISTURE (OVEN-NUCLEAR) SAND NUCLEAR DENSITY DENSITY (SAND CONE - NUCLEAR)

1156 1111 25,3 26.9 -1.3 1395 1394 97.7 97.5 +0.2

1157 1123 24.1 23.6 +0.5 1398 1397 96.5 96.2 +0.3
,

1158 1136 25.1 26.2 -1.1 1575 1574 97.1 96.8 +0.3
,

1159 1144 28.2 27.5 +0.7 1576 1559 95.0 96.9 -1.9

1395 1394 25.8 28.0 -2.2 1598 1588 97.3 96.9 +0.4

1398 1397 25.7 27.6 -1.9 1599 1594 98.0 95.7 +2.3

1451 1450 24.7 25.1 -0.4 1617 1611 96.3 96.6 -0.3

1477B 1477A 25.3 27.1 -1.8 1665 1661 95.8 96.5 -0.7

14933 1493A 26.2 28.0 -1.8 1670 1666 95.4 97.5 -2.1

15233 1523A 26.2 27.1 -0.9 1686B 1686A ,96.3 96.0 -0.3

15323 1532A 25.8 26.4 -0.6 1708B 170BA 95.7 96.1 -0.4

1540B 1540A 26.5 27.6 -1.1 1716B 1716A 95.2 96.8 -1.6

1549B 1549A 23.7 23.8 -0.1 1768B 1768A 96.1 97.2 -1.1

1575 1574 24.2 26.7 -2.5 1741B 1741A 96.0 95.5 +0.5

1576 1559 25.6 26.5 -0.9 1830B 1830A 95.5 97.8 -2.3

1581D 1581A 24.9 25.3 -0.4 1873B 1873A 100.0 100.0 0.0

1598 1588 25.4 26.5 -1.1 IB83B 1883A 100.0 98.7 +1.3

1599 1594 26.3 26.9 -0.3 1930B 1930A 100.0+ 98.0 +2.0

1617 1611 25.1 25.7 -0.6 1955B 1955A 99.7 98.1 +1.6

1652A 1652 25.5 26.0 -0.5 1899B 1899A 100.0 98.5 +1.5

1657A 1657 25.8 27.2 -1.4 1995B 1995A 97.7 98.3 -0.6

1665 1661 25.1 26.8 -1.7 1973B 1973A 98.2 97.3 +0.9

1670 1666 25.6 26.1 -0.5 2033B 2033A 98.5 96.8 +1.7

1675 1675A 26.1 26.6 -0.5 2060B 2060A 98.8 97.1 +1.7

16863 1686A 26.7 27.0 -0.3 2112B 2112A 98.7 98.4 +0.3

Note: Data provided by GARCO Testing Engineers

b dBCA 30 CEC 03r ;
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TABLE 1 (Contd.)
9

NST NO. OVEN DRIED NUCLEAR VARIANCE TEST NO. SAND CONE NUCLEAR VARIANCE
OVEN NUCLEAR MOISTURE HOISTURE (OVEN-NUCIZAR) SAND NUCLEAR DENSITY DENSITY (SAND CONE - NUCLEAR)

16953 1695A 26.9 27.1 -0.2 2083 2083B 99.1 98.1 +1.0

1724B 1704A 25.4 25.7 -0.3 2089 2089B 98.2 97.8 +0.4
1708B 1708A 26.4 27.3 -0.9 2158 2153 100.0+ 99.2 +0.8
17153 1716A 26.8 27.0 -0.2 2249 2217 95.7 95.4 +0.3

17333 1733A 26.4 27.1 -0.7

1737B 1737A 25.3 27.1 -1.8

17553 1755A 25.8 26.1 -0.3

1768C 1768B 25.2 26.4 -1.2

17643 1764A 26.0 26.6 -0.6

1830s 1830A 25.8 26.3 -0.5

18733 1873A 25.2 25.5 -0.3

18833 1883B 25.7 25.7 0.0

1899B 18998 25.9 26.6 -0.7

19953 1995A 26.4 26.4 0.0

19733 1973A 26.4 27.5 -1.1

20333 2033A 26.8 27.1 -0.3 r' *;
_

Ak2060B 2060A 25.6 27.0 -1.4
-

21123 2112A 25.8 26.0 -1.4 C]2
2083A 2083B 24.1 24.8 -0.7 '3".

I
2089 2089B 24.2 24.6 -0.4 q7
2158 2153 24.9 25.5 -0.6 C~)

C'>
2249 2217 25.6 25.9 -0.3 ~5~

rT1
---i

B o
e o
% T
h 4
Nots: Data provided by GARCO Testing Engineers
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. . - < . .. .

m ,qDV TABLE 2, . . -

sui _L, . . .

e**"' ZONE *3' SANDvg , g,,.

TEST NO. OVEN DRIED NUCLEAR VARIANCE TEST NO. SAND CONE NUCIZAR VARIANCE

OVEN NUCLEAR MOISTURE MOISTURE (OVEN-NUCLEAR) SAND NUCLEAR DENSITY DENSITY (SAND CONE - NUCLFJL8t)

16763 1676A 9.6 9.8 -0.2 1676B 1676A 95.9 95.5 +0.4

1682B 1682A 10.0 9.9 +0.1 1682B 1682A 95.2 95.8 -0.6

16998 1699A 9.0 8.9 +0 .1 1718B 1718A 96.6 98.8 -2.2

1712C 1712B 9.1 9.3 -0.2 1735B 1735A 97.1 98.6 -1.5

1718B 1718A 9.7 9.4 +0 . 3 1739B 1739A 96.5 97.2 -0.7

1729B 1729A 9.3 9.6 -0.3 1746B 1746A 98.2 97.2 +1.0

17353 1735A 9.6 9.9 -0.3 1750B 1750A 97.9 98.3 -0.4

1739B 1739A 9.4 9.5 -0.1 1752B 1752A 95.7 98.4 -2.7

174;D 1746A 9.4 9.2 +0.2 1756B 1756A 97.6 98.2 -0.6

1750B 1750A 9.7 10.0 -0.3 1759B 1759A 99.5 97.2 +2.3

17523 1752A 9.7 9.9 -0.2 1766B 1766A 97.0 98.6 -1.6

175~3 1756A 9.2 9.2 0.0 1773B 1773A 97.9 97.0 +0.9

1759B 1759A 9.7 9.7 0.0 1781B 1781A 98.5 97.5 -2.0

17603 1760A 9.7 10.0 -0.3 1826B 1826A 96.9 96.3 +0.6

17663 1766A 9.3 9.4 -0.1 1863B 1863A 97.7 96.7 +1.0

17733 1773A 9.5 10.4 -0.9 1870B 1870A 98.6 99.4 -0.8

17818 1781A 9.8 9.9 -0.1 1886B 1886A 98.6 99.5 -0.9

18023 1802A 10.0 9.9 +0.1 1903B' 1903A 100.0 98.0 +2.0

18263 1826A 9.4 9.5 -0.1 1936B 1936A 99.9 98.6 +1.3

18353 1835A 9.3 9.6 -0.3 1958B 1958A 98.2 99.5 -1.3

18463 1846A 9.8 9.9 -0.1 1991B 1991A 99.4 97.3 +2.1

18633 1863A 9.6 10.0 -0.4 1968B 1968A 98.2 97.6 +0.6

1870B 1870A 9.2 9.3 -0.1 2040B 2040A 99.7 97.5 +2.2

1C863 188A 9.7 9.6 +0.1 2061B 2060A 97.8 97.4 +0.4
y

#119033 1903A 9.6 9.9 -0.3 2108B 2108A 97.8 97.0 +0.8
V\

Note: Data provided by GARCO Testing Engineers
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TABLE 2 (Contd.)

TEST NO. OVEN DRIED NUCLEAR VARIANCE TEST NO. SAND CONE NUCIZAR VARIANCE

OVEN NUCLEAR NOISTURE NOISTURE (OVEN-NUCLEAR) SAND NUCLEAR DENSITY DENSITY (SAND CONE - NUCLEAR)

e
19363 1936A 9.4 10.2 -0.8

1958B 1958A 9.8 10.0 -0.2

19913 1991A 9.3 9,8 -0.5

1968B 1968A 9.2 9.2 0.0 tio comparisons made, see discussion of results
" " Y #" " " * *

20403 2040A 9.6 9.8 -0.2

2061D 2061A 9.9 9.9 0.0

21083 2108A 10.1 9.7 +0.4
s

2129B 2129A 9.6 9.6 0.0 2129B 2129A 96.8 96.6 +0.2

21!6 2163 10.3 10.6 -0.3 2166 2163 99.2 99.0 +0.2

2259 2219 10.3 9.9 +0.4 2219 2250 96.0 95.8 +0.2

Cm
2
C-
:r
if.
C'
C::
C:
X
F17
-,

O
o
T
%

33
[} Note: Data provided by GARCO Testing Engineers
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I Woodward Clyde Consultants

'I APPENDIX B

"AS-BUILT" DRAWINGS

Table of Contents

I
WOODWARD-CLYDE CONSULTANTS

Figure 1 - Field Exploration and Site Plan

Figure 2 - Borrow Area Plan

Figure 3 - Impoundment Area Plan View

Figure 4 - Centerline Key Trench Plan & Profile
and Miscellaneous Details

Figure 5 - Stage I Embankment Cross Sections and Details

MOUNTAIN STATES MINERAL ENTERPRISES

Drawing I-l - Dam Area Plan and Profile
I I-4 - As Built Plan, Station 2+50 to 4+00, Foundation FillDrawing

Drawing II-2 - Drain Pipes and Piezometers, Cross Valley BermI & Upper Impoundment, Zone 1 Finish Grade

Drawing II-5-A - As Built Profiles of 4" and 6" Drain Pipe,
I Impoundment Area

Drawing II-5-B - As Built Profiles of 4" and 6" Drain Pipe,
Impoundment Area

Drawing II-5-C - As Built Profiles of 4" and 6" Drain Pipe,
Impoundment Area

Drawing II-6 - Typical Section, Cross Valley Berm
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let|CM 50515 C0Aa5Et THAa 12 IKM[5 (SEE SPECIFICATION 5).
SLOPE OF FtLL SUPP0aff u6 ACCESS
1.53:17. OTPE RYl5E MA RI8904 SLOPE COMPACTE0 CL AT Liging
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11. ALL PIPES PLACIO SMALL MAi,( A MIulpls SLOPi 0F 15 POSITIVE foinARD5175 POIET OF
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