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Section 1.0  Introduction and Sﬁmmary

This Report provides a summary of the Cell 4A construction activities undertaken by Umetco
Minerals Corporation at the White Mesa Uranium Mill. The White Mesa Uranium Mill is located
approximately 6 miles south of Blanding, Utah.

The design of Cell 4A is detailed in documents prepared in August 1988 by Umetco Minerals, the
operator of the Mill at the time of construction. The Cell was designed to be in compliance with
current U. S. Nuclear Regulatory Commission requirements, as well as 40 CFR Part 61, and was
approved by both the U. S. Nuclear Regulatory Commission and State of Utah regulatory agencies
within the areas of their specific jurisdiction.

Cell 4A was designed to have a capacity of approximately 1150 acre-feet of storage volume with a
final surface area of 40 acres. The Cell was designed as a below-grade repository similar to the
previous cells in the Tailings Management System.

U. S. Nuclear Regulatory Commission approval for construction and operation of Cell 4A was
received on March 1, 1990. Construction of the Cell actually began on May 9, 1989 following
submittal of the design documents on February 8, 1989. Construction of the Cell was essentially
complete on November 30, 1989.

Construction activities consisted of excavation of the interior portion of the Cell, with suitable
materials from the excavation used for construction of the dikes which makeup the containment along
the west, south and southeast sides of the Cell. The interior Cell bottom was lined with a one (1.0)
foot thick layer of compacted clay. A system of gravel filled trenches within the clay liner, holding
a perforated pipe, provides a leak detection system for the Cell. The entire enclosed area of the Cell
was lined with a synthetic liner to provide a double lining system.

Monitor Well 13, installed after the earlier completion of Cell 3, was located within the Cell 4A area
and was abandoned and plugged as a part of the construction activities.

In order to facilitate dewatering of tailings sand deposited in Cell 4A, a slimes drain system consisting
of perforated pipes covered with a sand filter was installed in the south west corner of the Cell.

In general, Cell 4A was constructed in accordance with the design plans and specification except as

changes are detailed in the body of this report.

arold R. 'Roberts, PE.
Utah Registered Professional Engineer
No. 165838
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Section 2.0  Design

Umetco Minerals Corporation prepared the design documents and Plans and Specifications for Cell
4A, with assistance from Western Engineers, Inc., Grand Junction, Colorado. The design was
completed in August of 1988. The Cell was designed to be in compliance with current U. S. Nuclear
Regulatory Commission requirements as well as 40 CFR Part 61, and was approved by both Federal
and State of Utah regulatory agencies within the areas of their specific jurisdiction.

After the construction of the first three cells at the White Mesa site, regulations enacted by the U.S.
Environmental Protection Agency limited the size of newly constructed uranium tailings storage
facilities to no more than 40 acres. Cell 4 was originally projected to be approximately 62 acres in
size, but was reconfigured and split into 2 cells, each 40 acres, in order to comply with the new
regulations.

The following references were used in the design of Cell 4A:

Chen and Associates, Inc., 1978. Soil Property Study, Earth Lined Tailings Retention Cells,
White Mesa Uranium Project, Blanding, Utah.

Chen and Associates, Inc., 1979. Soil Property Study, Proposed Tailings Retention Cells,
White Mesa Uranium Project, Blanding, Utah.

Dames and Moore, 1978a. Site Selection and Design Study - Tailing Retention and Mill
Facilities, White Mesa Uranium Project, January 17, 1978.

Dames and Moore, 1978b. Environmental Report, White Mesa Uranium Project, San Juan
County, Utah, January 20, 1978, revised May 15, 1978.

D'Appolonia Consulting Engineers, Inc., 1979. Engineers Report, Tailings Management
System, White Mesa Uranium Project, Blanding, Utah.

‘D'Appolonia Consulting Engineers, Inc., 1981. Engineer's Report, Second Phase Design -
Cell 3 Tailings Management System, White Mesa Uranium Project, Blanding, Utah.

NUREG/CR-4403, November, 1965. Summary of the Waste Management Programs at
Uranium Recovery Facilities as They Relate to the 40 CFR Part 192 Standards.

U. S. Nuclear Regulatory Commission, 1977. Regulatory Guide 3.11, Design, Construction,
and Inspection of Embankment Retention Systems for Uranium Mills, Revision 2, 1977.
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U. S. Nuclear Regulatory Commission, 1979. Final Environmental Statement - White Mesa
Uranium Project, NUREG-0556.

U. S. Nuclear Regulatory Commission, 1985. Standard Review Plan for. UMTRA Title I Mill
Tailings - Remedial Action Plans, Division of Waste Management.

Title 10, Code of Federal Regulations, Part 40, Appendix A.
Environmental Protection Agency, 40 CFR Part 61, National Emission Standards for

Hazardous Air Pollutants; Standards for Radon-222 Emissions from Licensed Uranium Mill
Tailings.
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3.0  Quality Plan

The Quality Plan for construction of Cell 4A was developed as a part of the Cell 4A Design and
submitted to regulatory agencies for approval. The Plan is detailed in Attachment II to the Cell 4A
Design, August 1988. The Quality Plan details the specific inspection, monitoring, and
documentation activities that must take place in order to verify that all phases of the Cell construction
are completed according to the Plans and Specifications. The Quality Plan had the following
objectives:

1) Quality Control: Quality Control (QC) verifies that the construction is in accordance with
the Plans and Specifications.

2) Quality Assurance: Quality Assurance provides the cross-checks and auditing function
- for Quality Control.

3) Monitoring: Monitoring provides the required information and data to evaluate the effects
of Construction Activities.

The Quality Plan detailed specific frequencies for observations and inspections of all phases of the
work, and provided forms for fulfilling the requirements. Examples of the completed forms are
included in the Attachments to this Report, with a full set of the QA/QC documentation on file at the
White Mesa Mill office (see section 8.0 below).
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4.0 Regulatory Approvals

- The Cell 4A Design was first submitted to the U.S. Nuclear Regulatory Commission on February 8,

1989 in the form of an amendment request to Source Materials License No. SUA-1358. It was
followed by submittal of supporting information and clarifications on February 24, April 10, May 12,
August 23, September 6 and 29, November 8, 1989, and January 10, 1990.

A copy of License Amendment No. 20 is included as Attachment A to this Report, which authorized
Umetco Minerals Corporation to construct and operate Cell 4A.

Approval to construct was also received from the State of Utah Department of Natural Resources,
Division of Water Rights - Dam Safety, and the State of Utah Department of Health, Division of
Environmental Health. Copies of correspondence from these two State agencies is included as
Attachment B to this Report.
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5.0 Construction Activities

In general, the construction of Cell 4A was performed according to the Plans and Specifications as
set forth in the Cell 4A Design prepared by Umetco Minerals Corporation, August 1988. Variations
from the design are described herein and drawings of the revised conditions, where appropriate, are
included in the Attachments. Figure 1, included with this Report, details the as-built layout and
coordinates of Cell 4A.

Construction of Cell 4A began May 9, 1989 and was completed by November 30, 1989. Major
elements of the construction described herein include:

» Topsoil removal

* Soil excavation

» Dike Construction

* Rock excavation

 Plugging of existing monitor wells

» Clay Liner and Leak Detection System
* Liner installation

* Installation of Slimes Drain System

The majority of the construction work was contracted to Landmark Reclamation, Inc., Denver,
Colorado. Monitoring of the construction operations was performed by authorized and qualified
personnel employed by, or subcontracted to, Umetco Minerals Corporation. These personnel
observed the Cell construction during all phases of the project and managed the activities for Quality
Control/Quality Assurance (QA/QC) according to the approved Plans and Specifications.

The following equipment was utilized in the construction of Cell 4A:

- Caterpillar 633 Scraper

- Caterpillar 637 Scraper

- Caterpillar 633 Water Wagon

- Caterpillar 631D Water Wagon

- Caterpillar 14G Motor Patrol

- Caterpillar 988B Front End Loader
Caterpillar 769 Truck

- Caterpillar 815B Compactor

- Raygo 65 Compactor

- Caterpillar CS553 Smooth Drum Roller
- Caterpillar CS323 Smooth Drum Roller
Fiat Allis HD-31 Dozer

Caterpillar D8K Dozer

4 - Portable Light Plants

1 - Portable Soils Laboratory

i R e e e T N
1
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The majority of the earthwork functions for the project took place on a 2 shift per day basis. QA/QC
personnel were on-site during all construction activities and completed the necessary reports
documenting the work. Attachment C to this report includes selected copies of Form F-1,
Construction Activities Report, which details the daily work activities, including weather conditions,
equipment utilized and general observations and description of the work. This Form was completed
for each working shift through the duration of the project.

5.1 Topsoil Removal

Removal of the topsoil in the Cell 4A area was performed by excavating to a depth of approximately
8 inches below the ground surface. One 633 and two 637 Caterpillar scrapers were utilized to
excavate the topsoil and place it in areas to the east of the Cell designated as topsoil storage. Signs
were placed on the completed topsoil stockpiles for later identification and use during the reclamation
process. Project photos attached to this report show the beginning of topsoil removal from the Cell
area. The estimated design quantity for topsoil removal was 39,340 cubic yards. Final quantities
indicate approximately 41,920 cubic yards of topsoil was stockpiled for later use.

5.2 Soil Excavation

Soil, other than topsoil, from within the Cell area was utilized as fill for dike construction or
stockpiled for later use. The estimated design quantity for soil excavation was 584,660 cubic yards.
Approximately 292,100 cubic yards of soil was used in the construction of Cell 4A Dike. The
remainder of the soil excavated from Cell 4A was utilized for interim cover on Cell 2, or was
stockpiled in areas to the east of the Cell 4A tailings pond.

5.3 Dike Construction

The Cell 4A dikes are engineered fills, utilizing selected soils available on the site, compacted to 95%
of the maximum Standard Proctor Dry Density (ASTM D-698). On-site soils were originally
investigated by Dames & Moore, 1978, and later by D'Appolonia, 1981. Numerous test pits were
excavated as well as extensive auger drilling in the earlier Dames & Moore work. Based on this
work, the cell dikes were designed utilizing the known characteristics and classification of the on-site
soils. Details on the dike design are included in the Cell 4A Design report.

During construction of previous dikes on the White Mesa site, several areas of calcareous soils were
discovered, which were removed and replaced with more suitable soils. Small areas of calcareous
soils were noted under the Cell 4A dike area following removal of topsoil, and these areas were
excavated prior to placement of fill material.

After topsoil removal and prior to dike construction, the majority of the area within the Cell 4A area
was sprinkled with fresh water for several days to raise the overall moisture content of the soils prior
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to final conditioning and placement in the dike fill. Without this pre-wetting effort, the construction
time for the dike would have been unacceptably slow due to the need to raise the moisture content
in the soils from the inplace moisture of approximately 4%, to the required 14-15%.

Prior to placing fill material, the footprint of the Cell dike was inspected and approved by the QA/QC
personnel to ensure the foundation was adequate and in compliance with the Plans and Specifications.
The area was inspected for removal of vegetative (organic) matter, and to verify that areas needing
additional compaction, prior to the placement of fill material, had been adequately "proof-rolled".
Attachment D to this Report contains copies of the Compliance Reports for the Dike foundation.

QA/QC personnel measured the inplace density and moisture content as the fill material was being
placed, utilizing the compaction curves and optimum moisture content developed from regular on-site
sampling. Areas not passing the initial testing were re-worked and tested again until the specifications
were met. Form F-3, Fill Observation and Testing, was completed by QA/QC personnel, at, or
greater than, the frequency specified in the Plans and Specifications. Selected copies of these reports
are included as Attachment E to this Report. Form F-4, Soils Sampling Log, provides the
characterization of the soils and the compaction curves from the routine field and laboratory testing.
Selected copies of these reports are included as Attachment F to this Report.

Figure 2, included with this Report, show the final as-built contours of the Cell 4A dikes. Project
photos attached to this report show various phases of dike construction. o

5.4 Rock Excavation

Excavation of rock began upon completion of soil excavation. The rock consisted primarily of
sandstone with localized pockets of weathered claystone. The estimated design quantity for rock
excavation was 280,000 cubic yards. Excavation was performed by ripping the surface of the rock
in successive stages with rippers attached to a Fiat-Allis HD-31 dozer, or by selectively drilling and
blasting. The rock was then removed with Caterpillar 769 haul trucks and a Caterpillar 988 front-
end loader. The rock encountered in Cell 4A was very similar.to the material that was excavated
from the previous cells. In order to meet the final design contours it was necessary to drill and blast
a portion of the rock material in order to remove the "hard caps" that were encountered. As
experienced in the previous construction, the size of the rock removed from the Cell varied from
approximately 36 inches to coarse sand size. The final Cell contours, after completion of excavation,
were at or below the contours specified in the design documents. Any areas of the Cell bottom which
were over excavated from the design contours were backfilled to the design grade by use of clay
material similar to that specified for the clay liner. All of the rock material was placed in the random
fill stockpile area, to the east of the Cell, for later use in reclamation of the tailings cells, or was
utilized for interim cover on Cell 2. Project photos attached to this report show various phases of
rock excavation from the Cell area. Approximately 161,000 cubic yards of soil and rock was utilized
as interim cover for Cell 2 during the Cell 4A construction activities.
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5.5 Plugging of Existing Monitoring Wells

Monitor Well 13, installed after the earlier completion of Cell 3, was located within the Cell 4A area
and was abandoned and plugged as a part of the construction activities. During the excavation of soil
and rock, the well casing was preserved in order to prevent any foreign material from entering the
well and jeopardizing the integrity of the plugging operations. After soil and rock excavation in the
area of the well had reached a point close to the final design contours the well casing was removed
by drilling the casing out of the hole utilizing a tri-cone bit slightly larger than the casing. A concrete
grout mixture was then prepared and pumped down the open monitor well hole through the drill steel
pipe, until the entire length of the hole was filled. Details of the well abandonment procedures are
included as Appendix G to this Report

5.6 Clay Liner

A 12 inch thick layer of native clay was placed in the bottom of Cell 4A to act as a secondary liner
for prevention of seepage of tailings solution into the underlying rock formations. The clay material
was obtained from within the cell excavation area, located in thin lenses close to the soil/rock
interface. Material which could not be cleanly excavated, that is with no rock or soil contamination,
was placed in the random fill stockpile for later use. Project photos attached to this report show
various phases of the clay liner installation. A total of 97,320 cubic yard of clay material was
identified, with 52,820 cubic yards utilized in the clay liner, and the remainder stockpiled for later use.

The clay material utilized as liner material was tested according to the design specifications for
gradation, Atterberg limits and Proctor compaction curves (ASTM D-698). Examples of the test
results are included as Appendix E to this report. In addition to requirements for final dry density of
the inplace material, the clay liner moisture content must be within -1% to +3% of optimum just prior
to placement of the synthetic liner material. Verification of this was accomplished through daily
notification by the contractor of areas to be covered with liner and final testing and acceptance by
QA/QC personnel. Documentation of the approval is included as Attachment H to this report

5.7 Leak Detection System

The installation of the leak detection system used for detection and collection of leakage between the
synthetic liner and the clay liner consisted of 5,600 feet of four (4) inch diameter PVC slotted pipe,
installed in a V-shaped channel cut approximately 8 - 10 inches into the clay liner. The channel was
lined with 30 mil PVC, and the slotted pipe was placed in the bottom of the V and backfilled with
course gravel up to the top of the clay base. The 4 inch perforated pipes were connected to a 12 inch
diameter high density polyethylene (HDPE) access riser located in a trench in the southwest corner
of the Cell. The original design of the leak detection system called for a rectangular section of the
clay liner to be removed, lined with HDPE or PVC, and backfilled with gravel surrounding the
perforated pipe. The V section was determined to be more efficient from a constructability
standpoint, and preserved more of the clay liner as a secondary barrier to fluids.
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After the piping connections were complete, the access riser was backfilled with soil material similar
to that used in the construction of the cell dike. Project photos attached to this report show various
phases of the leak detection system installation. Details are also provided in Attachment I, which
shows specifics of the piping connections which were modified from the original approved plans and
specifications. All piping installations and connections were made prior to any liner installation.

5.8 Synthetic Liner Installation

A 40 mil thick High Density Polyethylene (HDPE) liner was installed in Cell 4A to act as one of two
barriers against seepage of fluids from the Cell into the underlying bedrock. Due to a variety of
factors since the original installation, the HDPE liner has become ineffective as a solution barrier and
will need to be replaced prior to the use of Cell 4A as a tailings storage facility. Therefore, the
construction activities and the QA/QC data for the installation of the liner has not been included in
this Report.

5.9 Slimes Drain

The slimes drain system is designed to dewater and consolidate the tailings sands. The system was
designed similar to the one installed in Cell 2 and Cell 3, and consists of 4 inch diameter slotted PVC
pipe connected to a 12 inch diameter HDPE riser installed up the slope in the southwest corner of
Cell 4A. Al slotted sections of the PVC pipe were contained in an envelope of pea gravel wrapped
with geotextile fabric. The 12 inch diameter HDPE riser was connected to the PVC pipe via
fabricated fittings and a flanged connection utilizing 316 stainless steel bolts. Project photos attached
to this Report show the installation of the slimes drain system. The installation was completed
according to Design Change Order #6 included with Attachment J to this Report.
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6.0 Design Modification and Changes

. A total of ten (10) Design/Field Change Orders were issued throughout the duration of the project.
' The majority of the Change Orders involved additions to the contractor's scope of work to facilitate
items not covered in the Plans and Specifications, and had no material effect on the function of the
Cell as a tailings disposal facility. Copies of the Change Orders are included as Attachment J to this

Report. ‘ ‘
AT
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7.0 Reporting

Regulatory approval required routine reporting of construction progress and milestones, specifically
with respect to the frequency of soils and compaction tests on the dike construction and the ratio of
tests per cubic yard of material placed. The reports were sent weekly to the U. S. Nuclear Regulatory
Commission and to the State of Utah, Department of Natural Resources, Division of Water
Resources - Dam Safety. Copies of the weekly reports are included as Attachment K to this Report.

Page 12




8.0 Supporting Documentation

All of the required Quality Assurance/Quality Control (QA/QC) requirements were fulfilled for the
Construction of Cell 4A according to the approved Plans and Specifications. Because of the large
volume of documentation generated from the QA/QC program, only selected examples. have been
presented in the Attachments to this Report. Copies of all QA/QC reports, laboratory test results,
equipment calibration reports, and other supporting documentation on the construction of Cell 4A
are on file at the offices of International Uranium (USA) Corporation, White Mesa Uranium Mill,
Blanding, Utah.

The Table of Contents for each of four (4) binders containing the supporting documentation is
included in Attachment L to this Report.
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Figures

. Figure 1 Cell 4A Layout and Coordinates

Figure 2 Cell 4A As-Built Contours
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Docket No. 40-8681 cA C:kminul F7
SUA-1358, Amendment No. 20  Kcv
e 04008681210R %,5=qo

Umetco Minerals Corporation

ATTN: Don Sparling, Plant Superintendent
White Mesa Uranium Mill

P.0. Box 669

Blanding, Utah 84511

Dear Mr. Sparling:

Our office is in receipt of your amendment request dated February 8, 1989, to
o construct Cell 4A. Based on the supporting information submitted on
it February 24, April 10, May 12, August 23, September 6 and 29, November 8, 1989,
and January 10, 1990, we have concluded that the plan is acceptable.
Accordingly, we are revising your license to authorize construction and
operation of Cell 4A. Additionally, maximum water surface elevations have been
established for Cells 1-I, 3, and 4A. '

Pursuant to Title 10, Code of Federal Regulations, Part 40, Source Material
License SUA-1358 is hereby amended by modifying License Condition No. 51 to
read as follows: '

51. The licensee is authorized to construct Cell 4A in accordance with
the plans and specifications contained in the licensee's February 8,
1989, submittal as revised by the January 10, 1990, submittal.
Additionally, the following conditions will also apply.

A. Effective with issuance of Amendment No. 20 and until April 30,
1990, the maximum operating elevation in Cell No. 1-I shall not
exceed 5616.1 feet. Beginning on May 1, 1990, the maximum
operating elevation in Cell No. 1-I shall not exceed
5615.4 feet, which will provide 2.8 feet of freeboard.

B. Effective with issuance of Amendment No. 20 and until April 30,

1990, the maximum operating elevation in Cell No. 3 shall not
b exceed 5605.4 feet. Beginning on May 1, 1990, the maximum
- operating elevation in Cell No. 3 shall not exceed 5603.0 feet
. which will provide 5.0 feet of freeboard. When the volume of
5@ tailings approaches 600,000 tons, considering all tailings
L placed since October 23, 1989, the licensee shall revise the

~ maximum operating elevation for Cell No. 3 in accordance with
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the procedures specified in their January 10, 1990, submittal.
The revised elevation shall be submitted for NRC review and
approval in the form of a 1icense amendment request. The
amendment request shall be submitted to NRC by the time the
total tonnage of dry tailings reaches the 600,000 ton Timit.

- C.  The maximum operating elevation for Cell 4A shall not exceed
P 5596.4 feet, which will provide 1.6 feet of freeboard.

. D. Ditches 1, 2, and 3 shall be constructed as shown and described
o in the licensee's January 10, 1990, submittal. The construction
) shall be completed by March 31, 1990.

E. The crest of the dike in Drainage Basin Bl shall be raised to
elevation 5648.5 feet by March 31, 1990.

F. Cell No. 2 will be maintained in a dry condition until a lined
spillway is constructed to allow excess liquids to flow into
Cell No. 3. Before construction is initiated, the licensee
shall submit detailed plans and provide assurance that the
‘ spillway and liner will remain stable during a design basis
o flood event. This detailed design shall be submitted to NRC at
least 60 days prior to initiation of construction. After the
spillway is constructed, storage of liquids and tailings will be
allowed in Cell No. 2.

A11 other conditions of the license shall remain the same. The License is
being reissued in order to incorporate the modified condition.

This amendment was discussed and agreed to by J. Hamrick of your organization
o and D. L. Jacoby of my staff on February 27, 1990.

Sincerely,

o Ramon E. Hall
: Director

Enclosure:
Source Material License SUA-1358

Case Closed: 04008681210R
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| k ) DEPARTMENT OF NATURAL RESOURCES
: DIVISION OF WATER RIGHTS
Norman H. Bangerter DdM Sé@d-y

Governor

Dee C. Hansen
: 3 Exeeutive [hreetor 1636 West North Tempie, Suite 220
! Robert L. Morgan Salt Lake City. Utah 84116-3156
State Engineer " 801-538-7240
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May 12, 13

] Mr. John Hamrick.
Site Environmental Coordinator
Umetco Minerals Corporation

i F. 0. Box 669

' Blanding, UT 84511

RE: Cell 4 tailings pond construction

Gentlemen:

Lj Plans and specifications for the above-referenced project are
) hereby approved pursuant to Section 73-5-5 of the Utah Code
Annotated 1953, as amended. In order for the approval to remain
valid, the conditions outlined in the fellowing paragraphs must
be complied with.

Prior to the initiatien of any construction. the following §
information must be submitted to the State Engineer: v

N

| 1. The names and qualifications of the inspector <for the
ja]

, Z. The name of the contractor for the project. including the
| name of the contractor’s representative(s)  responsible for the

- rroject. |

- 3. The estimated starting and completion dates for the project.

During the construction phase, the following information must be
submitted to the State Engineer for review:

1. Summaries of results of 211l material test=s undertaken should
be submitted on a weekly basis.

<.

L 2 Copies of dailv inspection reports should also be\submitted
weekly along with the material tests.

“j 3. Documentation of any major change in construction practices
or materials must be submitted. in writing. and approved prior to
= their use.

= Before the dam ¢
m

an  be placed 1in operation. the following
condition must be 1. TC

o obtain final approval to store water:

T {0
-+

1 The State Engineser’'s office must be netified of, and invelwved
in., & final linspection of the project that involves all
] interested parties

an equal opportunity employer
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"Umetco Minerals

May 12, 19‘9
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Within =sixty (60) calendar days of the completion of the project,
the State Engineer should be supplied with a final set of mylazc
that represent the "as-constructed” project. Failure to provide
such plans may cause the State Engineer to rescind his approval
of the project.

If you have any questions or need further clarification, plesse
feel free to contact me or Richard Hall of our Dam Safety

Section.

Sincerely,

%//W

Eobert L. Morgan,
State Engineer

ELM/rbh/jm

Qo Mark Page. Price Area Engineer
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. Umetco Minerals Corporation

WHITE MESA MILL * RPO. BOX 663 * BLANDING, UTAH B4511
T (B8] E678-2221

May 17, 1989

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety A\
1636 West North Temple, Suite 220 E

Salt Lake City, UT 84116-3156

Re: Cell 4A Tailings Pond Construction

3 Gentlemen:

' In response to the requests in you letter dated May 12, 1989, the
following is submitted: P

1. An organizational chart of responsible persons is attached
as are resumes for:

J. S. Hamrick
G. L. Swanson
kS H. H. Sampson
o T. S. Krake

' R. Day

2 2. The contractor for the project is Landmark Reclamation.

A Y

Representatives are identified on the attached
organizational chart.

3. A construction schedule is attached.

Weekly summaries of materials, tests and the results of
inspections will be submitted by Henry H. Sampson Jr. P.E., QA

Consultanh\
Sincerely,
ETCO MINERALS CORPORATION

. J. S. Hamrick
- Q A Officer

JSH/gp
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State of Utah

DEPARTMENT OF HEALTH
DIVISION OF ENVIRONMENTAL HEALTH BAQE-375-89

Norman H. Bangerter
Gavernor
288 North 1460 West
Bxecutve Director P.O. Box 16690
Kenneth L Alkema Satt Lake City. Utah B4116-0680

Director (801) 538-6121

May 22, 1989

John S. Hammrick
Umetco Minerals

P.O. Box 669
Blanding, Utah 84511

Dear Mr. Hammrick:

Re: Intent to Approve Cells 4A and 4B
San Juan County, CDs Al

Air pollution producing sources and/or their air control facilities may not
be constructed, installed, established, or modified prior to the issuance of
an approval order by the Executive Secretary of the Utah Air Conservation
Committee. The notice of intent for the above-referenced project has been
evaluated and has been found to be consistent with the requirements of the
Utah Air Conservation Regulations (UACR) and the Utah Air Conservation Act.

A notice of intent to issue an approval order will be published in the Salt
Lake Tribune on May 25, 1989. A 30-day period following the publishing date
will be allowed during which the proposal and evaluation of the impact on air
quality will be available for public review and comment. If within 15 days
of publication of the notice anyone so requests, a hearing will be held. Any
comments received during the 30-day period and the hearing, if held, will be
evaluated. The intent to approve or the conditions of approval may be
modified as a result of those comments. Unless modified, the approval order

would be based upon the following conditions:
1. Umetco Mineral§'C6rporation, located near Blanding, San Juan

County, Utah, shall construct and operate Cell #4 according to
the information submitted in the notice of intent dated February

15, 1989.
2. The equipment used to construct shall consist of the following:
A, Scrapers (3)
B. Cat trucks (3)
C. ‘Cat crawlers.{2) .
D. Front-end loader (1) s
E. Compactor (1) -
F. Grader (1)
G. Water truck (1)
H. Personnel vehicles (1)
I. Other equipment which does not produce air contaminants

3. Cell #4 shall consist of two separate cells,; known as Cell A and
Cell B. Cells 4A and 4B shall be sized to each have a volume not
exceeding 1150 acre-feet (1,855,333 cubic yards) with a phased
final surface area of.no.more than 40 acres each. Cell #4 shall
be designed as a belcw-grade repository similar to the previously
constructed cells in the Tailings Management System.
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John S. Hammrick

May 22, 1989
Page 2

Visible emissions from any point or fugitive emission source
associated with the installation or control facilities of Cell
#4 shall not exceed 207 opacity. Opacity observations of
emissions from stationary sources shall be conducted in
accordance with 40 CFR 60, Appendix A, Method 9. Opacity
observations of intermittent sources shall use procedures similar
to Method 9, but the requirement for observations to be made at
15-second intervals over a 6-minute period shall not apply. The
averaging time shall be the actual time interval over which
visible emissions are observed. Any time interval with no
visible emissions shall not be included.

All unpaved roads and other unpaved operational areas shall be
water sprayed and/or chemically treated to the extent necessary
to maintain a8 surface damp condition. Control is required at all
times including weekends and holidays until such time as the pit
has been reclaimed and the top soil has been replaced. An
operational water truck shall be maintained on site and available
during each operating day. If the water truck is out of service
and the roads or operational areas become dry they shall not be
used until a truck has been obtained and water has been applied.
In addition, water shall be applied to these areas at least one
hour before the day’s normal operation begins in order to provide
sufficient time for the moisture to permeate the ground prior to
the use of other operating equipment. The equipment shall be
capable of delivering & minimum application rate of water of
0.5 gallons per square yard. Records of water treatment shall
be kept for all periods when the plant is in operation. The
records shall include the following items:

A. Date

B. Number of treatments made

C. Rainfall received, if any, and approximate amount
D. Time of day treatments were made

Records of treatment shall be made available to the Executive
Secretary upon request and shall include a period of time equal
to the entire duration of the project. 1If chemical treatment is
to be used, the plan must be approved by the Executive Secretary.

Fugitive dusts from the disturbed areas shall be controlled
through the use of watering as dry conditions warrant or as
determined necessary by the Executive Secretary. The speed of
compactors shall not exceed 3 mph at any time.

The storage piles shall be watered to minimize generation of
fugitive dusts as dry conditions warrant or as determined

necessary by the Executive Secretary.

For front-end loading Oferations and truck dumping operationms,
the drop distances shall be kept as small as practicable. The
speed of the scrapers shall not exceed 3 mph while loading and
12 mph while dumping. The moisture content of the materials
shall be no less than 41 by weight during these operations. The
moisture content shall be tested if directed by the Executive
Secretary using a test method approved by the Executive

Secretary.




John S. Hammrick
May 22, 1989
Page 3

9. The owner/operator shall comply with 40 CFR 61, Subpart W,
National Emission Standards for Radon-222 Emissions from Licensed
Uranium Mill Tailings. The owner/operator shall comply with
Section 4.5.5, UACR during the construction and operation of the

cells.

When the cells are filled with tailings, the surfaces shall be
reclaimed in a manner such that wind-blown particulate emissions
from the site are minimized. A plan for reclaiming the site
shall be submitted to the Executive Secretary for approval no
less than 180 days before the ponds are filled with tailings.

10.

]
B &

All installations and facilities authorized by this approval

11.
order shall be adequately and properly maintained.

The Executive Secretary shall be notified in writing upon start-
up of the installation, as an initial compliance inspection is

i required.

12.

- Any future modifications to the equipment approved by this order must also
% be approved in accordance with Section 3.1.1, UACR.

’ This approval order in no way releases the owner or operator from any
. liability for compliance with all other applicable federal, state, and local
- regulations including the Utah Air Conservation Regulations.

"

"Allowable emissions" as defined in Section 1.12, UACR, for this source (the
entire plant) are currently calculated at 214.32 tons/yr for particulate,
62.3 tons/yr for S0,, 80.7 tons/yr for NO,, 1.1 tons/yr for VOC, and 4.5
tons/yr for CO. These calculations are for the purposes of determining the
applicability of PSD and nonattainment area major source requirements of the
UACR. They are not to be used for purposes of determining compliance.

o Please review and, if you have any comments on these conditions, respond by
letter prior to the close of the comment period.

yi " The Bureau of Air Quality is authorized to charge a fee for reimbursement of
o the actual costs incurred in the issuance of approval orders. Unless public
comments are received which require additional work, the fee for this
approval order will be $676.00. Assuming no comments are received your
approval order will be mailed upon receipt of payment. If comments are

received you will be notified.

Sincerely,

" F. Burnell Cordne}, Executive Secretary
Utah Air Conservation Committee

i
B

o FBC:DER:slt

o cc:  EPA Region VIII, John Dale
| Southeastern Utah District Health Department

N
)
i
i
)
J




- Umetco Minerals Corporation

WHITE MESA MILL ¢ PO. BOX 663 * BLANDING, UTAH B4511
i T [BO1) 678-2221

June 2, 1989

i Mr. Burnell Cordner, Director
: Bureau of Air Quality
Utah Department of Health
288 North 1460 West
Salt Lake City, UT 84116-0700

Attention: Mr. Don Robinson
Re: License Condition 5, BAQE-375-89

Dear Mr. Cordner:

B This letter is in response to the proposed approval order
for Umetco Minerals Corporation’s White Mesa Mill cCell 4,
! dated May 22, 1989, and a phone conversation on June 2, 1989

with Mr. Don Robinson.

Specifically, Umetco is concerned about some of the language
of License Condition 5 including the undefined term "other
unpaved operational areas", the phrase "to maintain a sur-
face damp condition" and the phrase "control is required at
all times" when related to the tailings area.

Umetco, as the operator of the White Mesa uranium mill, is
o subject to regulation by the Nuclear Regulatory Commission.
f Minimization of blowing tails has and continues to receive a
' high priority from the NRC. As part of the yearly
unannounced compliance inspection, the NRC closely reviews
operating practices, current conditions, dust minimization
measures, and potential exposure pathways in and around the
tailings area using the ALARA (As Low As Reasonably Achiev-
o able) principle. Umetco has committed to a program which we
B feel is the equivalent of BAQ’s License Condition 5. Umetco

feels that House Bill number 57 of the 1987 General Session

is applicable in this case.

In addition, the White Mesa Mill is a zero discharge facil-

- ity. Each tailings cell is underlain by an impervious
B liner. Any liquid added to a particular cell remains in the E
cell unless recycled or evaporated. This means that there -

is at most a thin layer, typically one to two inches of ma-
terial, that may be dry. This layer is on top of moist
tailings sand that grades into a saturated zone within one
to four feet. Experience gained during the eight years
since the commencement of operations has shown that even the
dry layer tends to "self seal" due to the formation of a

salt crust when the sand is deposited.
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If this salt crust becomes disturbed or if dry conditions
exist, Umetco has committed to the following actions, as ap-
propriate: flooding the area with new tailing slurry,'
spraying the area with tailings solutions, using chemical
stabilizers, or applying the first layer of final reclama-

tion cover.

Umetco believes that these actions shall constitute compli-
ance with Utah Air Conservation regulations, the BAQ Ap-
proval Order, and applicable NRC requirements. Umetco re-
serves any rights to proceed with this matter, but stands
ready to continue discussions in hopes of a speedy resolu-
tion. Representatives of Umetco will be in contact with the

appropriate members of BAQ staff.

John S. Hamrick
Site Environmental Coordinator

; ./ Y
D: K. ‘sparli
Site Manager
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SAMPLE NO. _Z22 |
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A R RG LIMITS  PL LL -200
PREP. DISN RUN BY
NO. OF BLOWS EE— RUN BY
- DISH NO. > DISH NO.
NS .
e .
“'NT.OF WET SO & DISH N WT. OF DISH & DRY SOL
WT. OF DRY SOL & DIsH “gJ ¢ WT. OF DISH & WASHED SOIL
w‘r OF DISH S s WT, OF DISH
WT. OF WATER | % O ¥ | wr. oF -200
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PLASTIC INDEX, PI < \
MOISTURE CONTENT | DENSITY
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SAMPLED BY VA7t < DATE Z/S,’/E??
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RANDOM FILL,
‘ETC))

TESTING PROGRAM Sieve, F L, (7uclor

(EXAMPLE: STANDARD COMPACTION TEST,
ATTERBERG LIMITS,
ETC.)




Gt

SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS

40 JobNo. € /A7 —¢e” A
Lab./Invoice No.
i peof Material £/ 7% f/af,a/:/z Sarrd SampledBy 1 V& Date_1-S "85
source of Material.-if_"__l_\z toeo Submitted By Date
" Test Procedure _ 452 A2 Tested/Calc. By HKM@V\ Date .7“_'(3 8Y
| Reviewed By Date 7,
Trial No. 1 2 3 4 6 7
Water, estimated %
Water, cc 50 100 (@) 150
Wt. Sample + Mold §200 bI88 (6078 | bla4
Wt. Mold 42>% AT 42273 | 42073
Wt. Wet Sample, gm 1933 <1960 7185 199+ d
Wt. Wet Sample, Ibs. 4,35 7 4 32 -1 4.0 - 4@ T
Wet Density, pef 1205 ] 1296 1224 1 1254 ©
Moisture Sample, wet 2040 2030 282 | 3124
Moisture Sample, Dry 2446.0D 23p.n |239.& Z4E b
Wt. Moisture 28.07 _3%0 T 29.7 7| 4£.8 7
Moisture, % /%.3 i bl 1 /2.8 A 17,6 7]
. Ory Density, pcf yez e T weg. 87 10467
T = = =
Max. Dry density, pcf [14, 3 “
Optimum Moisture Content, % 1 4 ‘? -
Diameter of Mold, in. Ar\(\c\'\
Height of Mold, in.__ 2t -SB4
1S R ! No. of Layers =~
§ = ~ Blows per Layer 2.5
._>'_ Wt. of iHammer, Ibs.__5.5.
% Height of Drop 12 nch
an Material Used ____ 4 “\4-\'0—'&\
o
| \ { {
YR /+m|swuscomer‘42,%pnvwem (g

7 Y——



WORKSHEET

PROJECT NO: C-4&7 - °/77

| TECHNICIAN_Z Ara ke
APPROVED BY. DATE _ 2/s/82
SAMPLE NO. .42
VISUAL DESCRIPTION: 520y Clayey Sar
AUN BY SAMPLE PREPERATION SIEVING TME
SIEVE SIZE 3" 1 172" 3/4% 378" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET ORY
WT. OF PAN TOTAL
SAMPLE /[0« BISTH
DRY WT. RETAINED i
RET
DRY WT. PASSING 5T OEJ ﬁbNEP
% OF TOTAL PASSING 5./ | passing
‘NO. 4
W% =
AUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | WEIGHT | % OF W%
TOTAL FACTOR = = =
NO. |RETAINED|{PASSING|PASSING w
8 (10) |ug.! 54,:L£7"‘;.”.z 994 /qg_q“ MCISTURE DETERMINATION
- = 74 -4 HYGRO. | HYDRO.
16 476 | 82728 | azs” MATERIAL | MATERIAL| MOISTURE | SAMPLE
7, -
30 (40) |87 2—70 577'33;_-{ 99: %231 DISH NO.
50 152.9 {29527 SZ2  “ | WI.WET SOL AND DISH 2380,
100 | zs2 7 L7, 7 72 | WT.DRY SOL AND DISH 75451
200 j44/,/ y24.2 49 | WT. DISH
PAN WT. OF DRY SOIL W
TOTAL —— | x MoisTuRE 7.2 “{
AUN BY HYDROMETER ANALYSIS »
CYLINDEPR NO. SPECIFIC GRAVITY DISPERSING AGENT.
DISH NO. DATE AMOUNT ml  DATE CALIB
LOCK TEMP.| HYD. YD.#] COR
Chme | TEST TiMe | TEMP-1 B0 Sora*| 5226 . * IRia &%k& —
START MIX z
STOP MiX s 2
T &%
0.5 min o 2 0.050 mm
[17]
1.0 min ot : 0.037 mm
w T
4.0 min g 0.019 mm
o 2
19 min o . 0.009 mm
X O
60 min 8 ® 0.005 mm
7h 15 min o 0.002 mm
«
25h 45 min W 0.00t mm
GRAVEL %X SAND % CLAY-SLIT X.  |STORAGE LOCATION |

3K CORRECTION INCLDES TEMP., MENISCUS, AMD DEFLOCILENT




CA-2-79

F-12 GRADATION TEST RESULTS
TECHNICIAN. 77 Ao b < PROJECT No. C-4F -4/ r7

Zs/858

APPROVED B8 DATE
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME HE AN S 11S STANDARD SERIES r CLEAR SOUARE OPENINGS
4MA 7 HA 10
45 MIN 15 MIN AN MIN 19 MIN AMIN T MIN D00 700 ‘50 “40 30 “16 1A 4 " 1. 3 56 8
100 — > am T 0
. ——t + - SR
Y % 3
90 n < 10
e —_—
4D N ;e
Y T
80 — — — 2
- —
2z a
3. X
70 e T 30
IL » - f=)
AL .
2w . t x ==}
[ 724 e > o«
73 7 — -
g z ! ==
! >4 > + sor
Z —t- T 4
8 . : ==
g © T 60 ¢
S T v &
— I 70
) 4 —
Y
— b 4
- <0 1 1 80
i —t
: .
) 10 - y 20
al n —
—— LS v
0 ) S 11X 1 i e e JT1 A I A i esd — D S 111 ) BURES 65w m
.001 002 005 009 019 037 074 149 297 Izsio 119 2%35 4716 952 191 381 76.2 127‘52
1 | DIAMETER OF PARTICLE IN MILLIMETERS N
SAND GRAVEL N
cosi
CLAY TO SILY FINE T webium  JCOARSE|  FINE | COARSE BLES
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX
. . ~ B
SAMPLE OF 5}/;7 Carey Seors FROM St 22 +eo
i
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U'S. STANDARD SERIES l CLEAR SQUARE OPENINGS
24HR 7HR .
45 MIN 1S MIN, SO MIN 19MIN. 4MIN 1 MIN 200 °100 ‘SO *40 "0 18 }q. °4 t (' 19" ¥ - s5sr
100, - T
- y 1
» o
90 - —- r 10
1 — <
D o $ ,{
| — —- b §
| e— e
m; -
’ | —
a
2 = ¥
2 . = £
: - w
- T -+ S0
=z — — 3 -
= 4 z
8 = . S
& of— 00
w | o - 4
a . w
| — - » 6 -9
30} 3 3 -+ 70
| oy - Iy
| — -
- e 3 e
20 b - 80
b § -
" » ¢ » |
re » o —
10 + 90
N e " o
i L e
: 0 I Y LT ITITIT T I T > ¢ T IIT X YT 1T T XXX 100
00V 002 005 009 019 037 014 149 297 1 590 - 119 R3I  476 952 191 381 762 127
Kt 20
l DIAMETER OF PARTICLE IN MILLIMETERS
SAND GRAVEL
Y TO SLT COBBLES
CLAY TO St FINE T weotum  JCOARSE]  FiNE ]| COARSE
GRAVEL % SAND % SILT AND CLAY %
%
LIQUID LiMIT PLASTICITY INDEX *

SAMPLE OF

FROM



F-14 ATTERBERG, -200, MOISTURE & DENSITY

WORKSHEET
- TECHNICIAN- /7 Kuable— L PROJECT NO. E—¥#¥ -4 /77
{ ’PROVED BYM DATE__ Z/S/g%
 SAMPLE NO. _& 2

COLOR_Lz/-2a

l SAMPLE DESCRPTION :{///j; C/ﬁ;zg/g S

' ATTERBERG LIMITS  PL LL -200

_PREP. DISN RUN BY

NO. OF BLOWS 1& ] RUN BY

DISH NO. B2 9 DISH NO.
| WT. oF WET sou & pisH 1{ 0D |2090 WT. OF DISH & DRY SOL
./ WT. OF DRY SOR & DISH 10ab1 | VH 1O WT. OF DISH & WASHED SOIL

- WT. OF DISH Z.60 | 10.39 WT. OF DISH

'WT. OF WATER 29 T [.@o ] | wr. oF -200
" WT. OF DRY SOt 20l 1 @ 3T | wr. oF ToTaL sOL. ORY
twuen CONTENT 2.0 o

A& LIQUID LIMIT, LL _9_~_\__£ PERGENT ~200 %
' PLASTIC INDEX, P _D e
MOISTURE CONTENT DENSITY
RUN BY RUN BY.
DISH NO. LENGTH -
| | WT. OF DISH & WET SOIL DIAMETER
WT. OF DISH & DRY SOIL VOLUME
['wr. of pisn WT. OF WET SOiL
" WT. OF WATER .WT. OF DRY SO
| wr. oF oRY sow
MOISTURE CONTENT % DRY DENSITY ,PCF

k. AARKS:




F-4 SOIL SAMPLING LOG

SAMPLE NO. 23

PROJECT NO. C-9~% -te 7

DATE _CLLTEZ

DELIVERED TO LABORATORY

SAMPLED BY & Arnke DATE S5/ &8

RE ocdortrraom

LOCATION __ S#a Z7720 _o/fF llgrmc{-&

(EXAMPLE: STOCKPILE,

BORROW AREA, TRUCK,

FiLL)

DEPTH e/

SAMPLE TYPE _Swulk

{EXAMPLE: LARGE BULK

SAMPLE, DRIVE CYLINDER,

ECT.)

VISUAL CLASSIFICATION

INTENDED USE _ L Ke

f/j-/.g/ B4

Coans‘f/'“c }lld/‘/

(EXAMPLE: CLAYEY BORROW,

RANDOM FILL,

ETC)

TESTING PROGRAM _Sreve , /2L X

(EXAMPLE: STANDARD COMPACTION TEST,

ATTERBERG LIMITS,
ETC.)




/ r=iww

LAAMNTINVIY (visssem -

WORKSHEET
|TECHNICIAN:_ T, Seuchss PROJECT NO: &= “# - WM
. \PPROVED BY. DATE e/15/8F
SAMPLE NO. 33
VISUAL DESCRIPTION: 4/4;%‘—’1/ Sead
AUN BY SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3" 1 1/72'] 3/4% 3/8' | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET DRY
" {wT. oF PAN . o o ll1oTaA o
ZS) = sampte 797.° &8 (
DRY WT. RETAINED 2.0 |74
DRY WT. PASSING 849,/ | 709 ON AQED
% OF TOTAL PASSING 95 8| 89 PASSING
NO. 4
W% =
AUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | WEIGHT | X OF W ‘
oT TOR = = =
NO. |RETAINED|[PASSING P}SSIANLG FAC w
8 (10) [\OC AT |72 LT 88 MOISTURE DETERMINATIOHNYGRO
: v -4 . | _HYDRO.
16 V73 273,/ g0 MATERIAL | MATERIAL] MOISTURE | SAMPLE
30 (40) [ 242452 |422:4%77.) | 7%—75 | oi1sn no.
50 | 251, &80,/ LS WI.WETSOLANDDISH [\ L87. G
100 |27)7) £08 / s 7 WT. DRY SOIL AND DiSH N 9. &
200 |57 209/ 3 | wT. DISH 5.0
PAN WT. OF DRY SOIL [\\9).4 I W
TOTAL _— X MOISTURE 20\
RUN BY HYDROMETER ANALYSIS
CYLINDER NO. SPECIFIC GRAVITY DISPERSING AGENT.
DISH NO. DATE AMOUNT ml  DATE CALIR
TEMP.| HYD. YD.#
CHOE | TesT Tive | TEMP-T BV, | E0RY] RERE | v *FRE | SroaER |
; (]
START MIX £
STOP MIX > g
, T 5
0.5 min o @ 0.050 mm
w
1.0 min S z 0.037 mm
w <
4.0 min -3 5 0.019 mm
O
19 min °c . 0.009 mm
x O
60 min S R» 0.005 mm
7h 15 min o 0.002 mm !
25h 45 min n 0.0G1 mm |
GRAVEL ___%  SAND X CLAY-SLIT X.  |STORAGE LOCATION

B M CORRECTION INCLIDES TEMP., MENISCUS, AMD DEFLOCULENT



c. 2-79

F-1
TECHNICIAN. . A7

GRADATION TEST RESULTS
PROJECT NO. (L~ 44 -/ A7

2

g //5:’/3?

SAMPLE OF

FROM

APPROVED BY DATE
HYDROMETER ANALYSIS SIEVE ANALYSIS
1IME QE ADN S 1S STANDARD SERIES T GLEAR SOUARE OPENINGS
24 HR 7 =R 10
45 MIN 15 MIN A0 MIN 19 MIN 2MIN T MIN  “5)3 00 ‘sn a0 *30 ‘16 1A ‘3 . . 1 3 56 &
100 + T - % T 0
- - T— n T —
% < - 10
4 ™ 1
© j{ e ‘f Y »
—— T b ¢
. ¢ <
i »d
70 - 0
-~
] gl 4 8
Z 60 Z : ez
z 2z —_— L T <
] —- - -
a 7 — ve i
= % - —~— T - o,
F4 7= 1 » z
L")‘ - + - e ~ 3
a “« 7 T A4
& - 1 —-— ]" w
o g a
30 —/ i + 70
= +
20 0
—
10 . o T 30
T i 1
T +
[} 3 1 A L adr 1T i1 i S —— 1 L L ITY + d 211 . RO & ¢ IIf 100
001 002 005 009 019 037 074 149 297 1;590 119 2%35 «16 952 191 381 76.2 127|52 )
4
| DIAMETER OF PARTICLE IN MILLIMETERS
SAND GRAVEL -
cosi
CLAY TO SILT TINE T MEDIUM  JCOARSE FINE | COARSE BLES
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX
o0
SAMPLE OF /x yey Sandd FROM STe R77
&
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS US STANDARD SERIES l CLEAR SQUARE OPENINGS
24 HR T HA. .
45 MIN 15 MIN SOMIN 19 MIN 4 MIN 1 MIN  "200 “100 ‘S0 ‘40 "0 *16 llo'l °4 L T 1% - s
W —
. g 1 n
- na
o —1. - T 10
y — "
I § Y 1
80| + — ve
- R
-+~ —L. +
" & ) i
—+ +
—
(-] p— ¢ o
Z — L r 0¥
o e —T = <
] + - + «
. » 4 Y +— -
a x+ w
- - — - S0«
3 = T = :
Y -
8 3 === M
g : g
4 - -~ LY
L ) —x $ )
P 'y
' e
2 + ~ 80
— - |
) & 4
10 - + 1 J”
+ - I
1 T e
o I T TTIOT T A 550 B 6 b & A D T X T - 100
001 002 005 009 019 037 074 149 297 ? 590 - 119 RIB 476 952 191 38t 762 127
@2 20 152
L DIAMETER OF PARTICLE IN MILLIMETERS J
SAND GRAVEL
CLAY TO SILT COBBLES
°s FINE | MEDIUM  JCOARSE FINE | COARSE -
GRAVEL % SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX



F-14 ATTERBERG, -200, MOISTURE & DENSITY

WORKSHEET
| "CHNICIAN: 7 Arat e ) PROJECT NO. C=9#~2A7
| npPROVED BY DATE__SL5/82
' SAMPLE NO. _3 3
_ SAMPLE DESCRIPTION _Sbycy Lo d COLOR
'ATTERBERG LIMITS  PL LL 200
PREP. DISH RUN BY
- NO. OF BLOWS i) RUN BY
'DISH NO. /Ity j DISH NO.
WT. OF WET SOIL & DISH )8.2) |4/ 72 WT. OF DISH & DRY SOiL
|_wT. oF pAY son. & oisH 17. 4o |29, /5 WT. OF DISH & WASHED SOIL
" WT. OF DISH J3.03 | 29 3,| | W OF DisH
WT. OF WATER 4/ P252 WT. OF -200
WT. OF DRY SORL Y,5 7 7,98 WT. OF TOTAL SOX, DRY
_[ \TER CONTENT 13,2 | RS.£
l LIQUID LIMIT, LL 2S5~
' - PERCENT -200
| PLASTIC INDEX, Pl /X
MOISTURE CONTENT DENSITY
’ RUN BY RUN BY
| DISH NO. LENGTH
WT. OF DISH & WET SOIL DIAMETER
WT. OF DISH & DAY SOIL VOLUME
WT. OF DISH WT. OF WET SOIL
| WT. OF WATER _WT. OF DAY SOIL
| WT. OF DRY SoK
MOISTURE CONTENT % DRY DENSITY _PCF

REMARKS:




¢ Sr—

SAMPLE NO. S

F-4 SOIL SAMPLING LOG

DATE _£/7/872

SAMPLED BY

////"a‘_/éﬂ )

Pc. &

LOCATION

Sla ROE1OD  OFL  ape d 4
.

PROJECT NO. _C-4¥ ~ /7

DELIVERED TO LABORATORY

OATE _S£//./&°

(EXAMPLE: STOCKPILE,

BORROW AREA, TRUCK,

FILL)

/

DEPTH e -/

SAMPLE TYPE _ Cu/4

-

(EXAMPLE: LARGE BULK

SAMPLE, DRIVE CYLINDER,

ECT.)

e

VISUAL CLASSIFICATION _2=.r v o0 /7~

INTENDED USE ﬂ/[{f’ Covrz 7/7“’1..15' 76&/&/

(EXAMPLE: CLAYEY BORROW,
RANDOM FiLL,
ETC)

TESTING PROGRAM

- =)
[ Fo . Sor , ol /T,

(EXAMPLE: STANDARD COMPACTION TEST,

ATTERBERG LIMITS,
ETC.)

7




SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS

—

C‘L/i'WM - Job No.
L5 Lab./Invoice No.
- Type of Material S &ﬂ/)/ ir(/ yal Sampled By Date
vSource of Material e 200 O Submitted By Date
Test Procedure [; A2 5/ /7 Tested/Calc. By Zf%‘é// 4/—9‘;& Date 4~/ -~ &7
Reviewed By Date [;l/é,/ 57
Trial No. 1 2 3 4 6 7
Water, estimated %
Water, cc 50 100 /47D o
Wt. Sample + Mold 4618/ (/4% | Lnse (035
Wt. Mold _ AZ27 7227 | 42249 4227
Wt. Wet Sample, gm 1524 192/ d /55 1571 "
Wt. Wet Sample, Ibs. 4242 4238 409% 399 A
Wet Density, pcf /2172 127071 2.9 119y 1
Moisture Sample, wet 3245 340 352,51 3/¢ 4
Moisture Sample, Dry 23,4 2555 29%.¢ 2.1
Wt. Moisture 415 4%, 7] 549 1 35.3
Moisture, % 14,7 - /6.3 7 154 -~ 2.4 "
Dry Density, pef wos M janz 1 10351 19t
Max. Dry density, pcf /0. %
Optimum Moisture Content, % /7.4
Diameter of Mold, in. 4
P Height of Mold, in. A4 S c4
" = 5 = = No. of Layers b
§ y A Blows per Layer 2 5:
'_>'_ A Wt. of Hammer, Ibs. S5
% N Height of Drop 12
Material Used - 4
/00 1
/2 %4 /& /8

MOISTURE CONTENT, % DRY WEIGHT

@ WESTERN TECHNOLOGIES INC.



TECHNICIAN.__ %X AC,)%;; \
APPROVED BY

F-12 GRADATION TEST RESULTS
PROJECT No. C - 45w+

DATE 2/0/5 G

HYDROMETER ANAL YSIS SIEVE ANALYSIS
TIME HEADINIS 11S STANDARD SERIES ‘[ CLEAR SQUARE OPENINGS
24 HA 7 MR ‘19 '
‘gMIN 1S MIN &0 MIN 19 MIN & MIN 1 MIN 200 ‘100 *50 “¢0 "0 "6 l‘l ‘4 - e 1757 J 56 8
: ! v — °
n i p "
7 T + b ¢
% 7 10
L Y - bl
L i ey
=" . -+ -
%) 7 + 20
T *- b
i
z Y be
0 T T 20
T T [o]
[&) . I
Z 60 + Q%
P X - :
4 ¥ - -
g = : ==
s 0 T L =——L
w — 1 X Z
@ “« 1 — i 0 2
w - w
o — 4 ; a
10 ’L + 7
+ T
20 T — ®
A
R e
) o
10 T 30
A 3 e
T +
0 ——— aa 11X ) 0 D B 4 RO b 4 b ASE 0 LII1 + D G § 111 1 RURES S84 {' 100
001 002 005 .009 019 037 074 149 297 | s90 119 238 476 952 19.1 .t 76.2 127
. .42 20 152
| DIAMETER OF PARTICLE IN MILLIMETERS
- SAND GRAVEL COBBLES
CLAY TO SiL FINE T weDium ~ JCOARSE]  FINE | COARSE
GRAVEL LY SAND % SILT AND CLAY %
% %
LIQUID LIMIT PLASTICITY INDEX
¢ - g ; T -
SAMPLEOF 2. ., _.// R FROM 2 %a. 20+ 02
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U S. STANDARD SERIES I CLEAR SQUARE OPENINGS
24 HR 7 HR. . .
45 MIN. 15 MIN 60 MIN 19 MIN. 4 MIN 1 MIN ‘200 *100 *S0 *40 "0 18 Jlo‘l "4 L 3 %= 1% I e
100 7T T
T T
<
90| v + 0
<- p &
i i 1
8 -+ T - 20
) ¢ b
. +
» .
[=]
g + 1 0¥
& I e z
] +— <
: T b E
£ T == e
w I Y z
e 1 w0
# : = &
T T a
0 1 T 4 7
» o i
-+ b 4
20 + T 80
-
P A
re ) |
10 I - + 90
+ " 1
b T
0 1 ) 3 4 11 111 L X 1 e i XLl I 11T + ¢ —edd - LI IXIL 1 ]m
00v 002 005 009 019 037 014 149 297 1 590 - 119 D238 476 952 191 381 762 1:79 0
a2 20 1
[ DIAMETER OF PARTICLE IN MILLIMETERS I
SAND GRAVEL
LAY TO SKLT COBBLES
¢ o FINE | MEeDIUM  |COARSE FINE | COARse
GRAVEL % SAND % SILT AND CLAY %
%
LIQUID LIMIT PLASTICITY INDEX %

SAMPLE OF FROM




—

WORKSHEET
TECHNICIAN: . oy o N PROJECT NO. _E-4#Z2 -1/
APPROVED BY. W DATE ¢/ /BF
SAMPLE NO. /5
— Yy
VISUAL DESCRIPTION: Jandy S./7°
AUN 8Y SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3" 1 172" 374 3/8" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET DRY
WT. OF PAN TOTAL —
_ sample 87857 7666 | |
DRY WT. RETAINED o o o _
— 1| RETAINED
DRY WT. PASSING 44,8 7448 745.6]| ON NO. 4
X OF TOTAL PASSING o2 | 122 1109 7| passinG
NO. 4
WX =
RUN BY SIEVE AND HYDROMETER ANALYSIS _ SIEVING TIME
SIEVE | WEIGHT | WEIGHT | % OF W
TOTAL FACTOR = = . =
NO. |RETAINED|PASSING|PASSING A w
/ / 7‘;;-5- A q,g ~ ,
s /. —0 769,61 91>59,7 MCISTURE DETERMINATION
Z "4 <4 HYGRO. | HYDRO.
16 3.3 762.2 7% 6 MATERIAL | MATERIALl oISTURE | SAMPLE
30 (40)| 7.257 |752457|97 =58 T oisH no.
s0 I 7 252,91 94. 3 |wiweTsoL Ao | 47,
100 33’,/ 722,85 9%, 7 7| WT.DRY SO AND DISH - ~58.3
200 | 2245 | swa./ 7/ 7| wt. DisH 2. o
PAN A WT. OF DRY SOIL 558 2 = W
TOTAL —_ %X MOISTURE )9 b
RUN BY HYDROMETER ANALYSIS .
CYLINDER NO. —________ SPECIFIC GRAVITY DISPERSING AGENT.
DISH NO. ________  DATE AMOUNT _________ml DATE CALIB
LOCK TEMP, HYD. YD.# R P
CLOCK[rest Tme | TS0 | 2005 | SoRR | G0AB |+ Poe o]
o -
START MIX Z
STOP MIX s 2 -
T »
0.5 min o :/(J \ 0.050 mm
w
1.0 min 5 ¢ 0.037 mm
w g
4.0 min - 9.019 mm
o 2
19 min o L 0.009 mm
- - x O
60 min g 2 0.005 mm
7h 15 min Y 0.002 mm
25h 45 min N 0.001 mm
GRAVEL X SAND X CLAY-SLIT : %. |STORAGE LOCATION

¥ CORRECTION INCLLIOES TEMP., MENISCUS, AMD DEFLOCLALENT



F-14 ATTERBERG, -200, MOISTURE & DENSITY
WORKSHEET

e M

) _PROJECT NO. L -7 47

| Tecunician:
| \PPROVED BY.cfelost eaerr—"_ DATE_A/L/F%

SAMPLE NO. _45_
SAMPLE DESCRIPTION __Ze ooy ./~ COLOR_F= <
ATTERBERG LIMITS  PL LL 200
PREP. DISNH RUNBY_
NO. OF BLOWS ;ﬂ RUN BY
DISH NO. )9 DISH NO.
WT. OF WET SOIL & DISH 7,0/ WT. OF DISH & DRY SOIL
WT. OF DRY SOL & DISH 2 7. 25T | WT. OF DISH & WASHED SOL
WT. OF DISH —~ | /0.2 |wr oF Disu
WT. OF WATER P [// 2.5¢ "] | wr. oF -200
WT. OF DRY SOI J6.2 47| | WT. OF TOTAL sow, DRY
WATER CONTENT aradl
LiQuIp LiMIT, LL /83T
PLASTIC INDEX, Pt _£//°_ PERCENT -2
MOISTURE CONTENT DENSITY
RUN BY RUN BY.
7| oisH no. LENGTH
| WT. OF DISH & .WET SOIL DIAMETER
WT. OF DISH & DRY SélL VOLUME
WT, OF DISH WT,. OF WET SOIL
WT. OF WATER .WT,. OF DRY SOWL
WT. OF DRY SOL
MOISTURE CONTENT % DRY DENSITY PCF

MARKS:




F-4 SOIL SAMPLING LOG

SAMPLE NO. 7 PROJECT NO. _C -7/ — L/ /77
DATE /22 /89 DELIVERED TO LABORATORY
, . L A
SAMPLED BY X DATE
LOCATION St /)74 20. OFF Fra e lzép_rax el SI70

{(EXAMPLE: STOCKPILE,

BORROW AREA, TRUCK,

FILL)

/

DEPTH o~/

SAMPLE TYPE _ G« /£

(EXAMPLE: LARGE BULK

SAMPLE, DRIVE CYLINDER,

ECT.)

VISUAL CLASSIFICATION _Sorrdy S, /7~

4

INTENDED USE _ {2 Ko  Corpe Fovpe 7o0 p0

(EXAMPLE: CLAYEY BORROW,

RANDOM FILL,

ETC.)

TESTING PROGRAM __ Srecve | A 7

(EXAMPLE: STANDARD COMPACTION TEST,

ATTERBERG LIMITS,

ETC.)




—

WORKSHEET

TECHNICIAN - A7 /22 PROJECT NO. & -H S~ seiny
APPROVED BY. e nao DATE _2/22/87
SAMPLE NO. ____Z
VISUAL DESCRIPTION: Seady 5.//7°
AUN BY SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3 1 172" 3747 3/8°° | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET DRY
WT. OF PAN TOTAL
—| SAMPLE _—— &0
DRY WT. RETAINED o o
RETAINE
DRY WT. PASSING £20,0| 420.0 || ON NO. 2
% OF TOTAL PASSING o0l 007 PASSING
'NO. 4
W% -
RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | WEIGHT | X OF W%
TOTAL FACTOR = = =
NO. |RETAINED|PASSING|PASSING A w
Z é%d'o A 129 .
8 (10) ) 7209 122750 MOISTURE DETERMINATION
e -4 HYGRO. | HYDRO.
16 /. / 4/8. 97 9.8 MATERIAL | MATERIAL| MOISTURE su?g&
; i '
30 (403 | 257 Uifoq.q 1245 #1 pisH No.
_50 /7.6 402.y | 97.,7 *| wr. wer soL AND DisH
100 557 $HEY 2 9/.0 | WT.DRY SOL AND DiSH
200 | 4923 | 3227 s2 7| wr. oisH
PAN —_— WT. OF DRY SOIL T W
TOTAL —_ %X MOISTURE
RUN BY'- HYDROMETER ANALYSIS
CYLINDER NO. SPECIFIC GRAVITY DISPERSING AGENT:
DISH NO. DATE AMOUNT ml  DATE CALIB
K ] AYD. YD.#
cqlr.&% TEST TIME Tséa.P HYD B0 CORE T, ¥OF TOTAL &ART§§51
O
START MIX £
\| STOP MIX é g
0.5 min a % 0.050 mm
1.0 min 5 % 0.037 mm
w g
4.0 min g r 0.019 mm
o 2
19 min Cc . 0.009 mm
x O
60 min g 2» 0.005 mm
7h 15 min 5 0.002 mm
«
25h 45 min u. 0.001 mm
GRAVEL ______ % SAND % CLAY-SLIT X, STORAGE LOCATION

W CORRECTION INCLLDES TEMP., MEN/SCLS, AMD OEFLOCLLENT




==

‘ F-12 GRADATION TEST RESULTS
tecunican _ 7 Arak PROJECT No. £ ~ 47—t A7

APPROVED BY A o DATE _SL2R/GF
HYDROMETER ANALYSIS SIEVE ANALYSIS i
T124F WE AN LS 118 STANDARD SERIES ] GLEAR SQUARE OPENINGS
24 HR 7 HAR “10
45 MIN 15 MIN B MIN 19 MIN & MIN AN Bt M 0 “50 "4V "30 16 l'n "3 . ‘o 1. k] 56 8
100 - T ]
T 7 r + +
- A ) H "
- -
90 1 n 1 —— 10
1 Y 2 Pl
L 1 4
VA A J
80 ~f + 2
L T b
v 1
L 2 e
70 £ - —H—1{%
i
7 + T o
(&) /A T w
Z 60 i M — D1 @0z
. b II 1 b " =<
7] * -t -
; b > T g
[ w - < b ¢ w -
r4 1 1 r4
& 5 1 ¥ S
g % T T : 60 g
w - w
" a J ) ¢ Q.
'r\ T byl
! 1
- 1
20, T } 80
2 > -
e '{ + e
B 10 L Y 20
- 1 + I
[+] b D 4 LIIT » { T LOLLL — e I IIY + S S ¢ 1111 B L1 lr% 00
.001 002 005 009 019 037 074 149 297 :2590 119 2%35 476 952 191 381 762 27 )
: / [ DIAMETER OF PARTICLE IN MILLIMETERS J
] SAND GRAVEL N s
CLAYTO SILT FINE T Webiom  JCOARSE]  FINE | COARSE ] Ot
GRAVEL % SAND % SILT AND CLAY %
% =~ %
vououmt A/ PLASTICITY INDEX A/
fE I P7Fe
SAMPLEOF S o c{/ S/ froM % 1
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES I CLEAR SQUARE OPENINGS
T 24 HR 7 HR. .
| 45 MIN.1S MIN. 60 MIN 19 MIN. 4 MIN 1 MIN.  "200 *100 *S0 *40 "0 18 110' ‘4 L 3 E ™= E S Y
' A e e
T Y T
+ -
m ) & % - w
3 . <
4 1
L < - » 4
b ¢ -t ¥
I T
. [=]
2 a I H
J 3 + - <
y 1 W
- t pdend SO
z + + e
w + 4
Q + w
< - 00
¢ : ==
I <+ T .
£ i 3 " b,
a Y
+ -
20 ! s 80
o 4
- |
e 4
10| re 90
-~ I .
=+
(A 0! I I T T T I OIT . = I T I i e S e WO > ¢ T I XXX 100
: T 00S 009 018 037 o074 149 297 | 590 . 119 RIS 476 952 191 381 762 127
.42 20 152
L DIAMETER OF PARTICLE IN MILLIMETERS J
SAND GRAVEL
AY T ]
CLAY TO ST FINE T weoium  JCOARSE]  FNE | COARSE  |CoDOLES
GRAVEL ) % SAND % SILT AND CLAY %
LIQUID LIMIT * PLASTICITY INDEX *

SAMPLE OF FROM

|
1
'
1
1



F-14 ATTERBERG, -200, MOISTURE & DENSITY
WORKSHEET

| TECHNICIAN _Z ATk o

PPROVED BY

PROJECT NO. C-4F 27
DATE SZR2/2F

SAMPLE NO. _~2

3
i

SAMPLE DESCRIPTION COLOR

ATTERBERG LIMITS  PL LL 200

PREP. DISHN__________RUN BY '

NO. OF BLOWS e, RUN BY
1 pisH No. /9 v, DISH NO.
| WT. OF WET SOIL & DISH Z#&.77] | WT.OF DISH & DRY SO
.| wT. oF DRY sow & pisH 25,79| | wT. OF DISH & wasHED sow

WT. OF DISH 10.8%2 | /)5 I4 WT. OF DISH

WT. OF WATER 0Nl 29z WT. OF -200

WT. OF DRY SOIL /\/ I8 /4, 25 WT. OF TOTAL SO, DRY

WATER CONTENT 20.97]

LiQuiD LMIT, LL 2/
- o PERCENT -200
PLASTIC INDEX, PI _ 2~ _
MOISTURE CONTENT DENSITY
' RUN BY RUN BY,

| WT. OF DisH & WET soiL DIAMETER
| WT. OF DISH & DRY SOK \ VOLUME

WT. OF DISH ' WT. OF WET SOIL

| WT. OF WATER .WT. OF DRY SOK
| WT. OF DRY so
MOISTURE CONTENT % DRY DENSITY _PCF

AARKS:




F-4 SOIL SAMPLING LOG

] ~ o, .
¢ e L Al AV
SAMPLE NO. & PROJECT NO. .C
DATE f//it/b”’ 4 DELIVERED TO LABORATORY

‘\;—* / =
SAMPLED BY _ 7 - frake DATE //5/ 27

LOCGATION %2 /259 wow O oc

04’;[0!{ (6‘/0‘9/% Mo & R

< .:/;4, 1y 2 \.1:
(EXAMPLE: STOCKPILE,

BORROW AREA, TRUCK,

FILL)

’r

DEPTH o £

SAMPLE TYPE _ Lw/f

{EXAMPLE: LARGE BULK

SAMPLE, DRIVE CYLINDER,

ECT.)

VISUAL CLASSIFICATION _Sn.rdy =, /7

7

INTENDED USE ks T o
(EXAMPLE: CLAYEY BORROW,

RANDOM FILL,

ETC.

TESTING PROGRAM Pro TJor

(EXAMPLE: STANDARD COMPACTION TEST,

ATTERBERG LIMITS,
ETC.)




130 - - -
A\ PROJECT NO, &~ 57~ &/ /77
\ DATE _ S //8/8%
125
\
\
120 \\
\ ZERO AIR VOID CURVES
: \
\ SPECIFIC  _
115 \ GRAVITY = 2.80
A\
A\ SPECIFIC
/ \ \ GRAVITY — 2.70
w \\R
O »1 10 X SPECIFIC -— 2.60
a < GRAVITY — :
' \
>
= /
g 108 \
w R\ A\
(=
>
@ 100
o N \
N \
95
N
\ N
\
N N\
N\
90 S
N
IR
N
85 N
A
N
N
N
80
0 5 10 320 15 20 25 30 3s

MOISTURE CONTENT - PERCENT OF DRY WEIGHT

LOCATION : (7, /5792 _Onw L/ F-8 MOISTURE-DENSITY
SAMPLE NO: o RELATIONSHIPS - 1
MATERIAL DESCIPTION: S.,.. £ /7 120

MAX. DRY DENSITY : //¥%. 0 PCF OPT. MOIST. CONTENT : /2, <~ "x PROCEDWE. [/~ 4 "o 2

LIQUID LIMIT : PLASTICITY INDEX : TESHNICAN 7T <
GRAVEL : % SANO : %  SILT AND CLAY (-200) : % lAf‘PﬁC'Vx'I" Bw/ﬁ:@am /




TECHNICIAN. _7 frnie PROJECT NO. CYys ey

APPROVED BY M W DATE ,5;//5/3 >

SAMPLE NO. e, /5700 ow (2 as duwspzd
SAMPLE DESCRIPTION 2o/ &/~ ‘COLOR £* /72 {
ASTM D 698-78[=1AsTM D 1557-78[__] METHOD:/A)BCD  OTHER

TEST DATA

POINT NUMBER 1 2 3 4 s

WT. OF SOIL AND TARE
AMOUNT OF ADDED WATER, WT.
WT.OF SOIL, WATER & TARE

/90
/3. 22\ /3.5

AMOUNT OF WATER ADDED, VOL. 2200 /-

Wl
N

e i\

WT. OF MOLD AND WET SOIL /3.9 |y

)
v
~

WT. OF MOLD
WT.OF WET SOIL 022 N e,2¢ |2.92 y.20

—n e
—— s

WET DENSITY PCF /25,7' 1278 //7,3/ /26.0

DISH NUMBER
WT. OF DISH AND WET SOIL
WT. OF DISH AND SOIL

WT. OF DISH

WT. OF WATER

WT. OF DRY SOIL

MOISTURE CONTENT % 1Z. e~ | s2./ 0.6 | 17 o
- : =
ORY DENSITY PCF /7.8 174.0 | 106,33 A7 4

AT WHICH POINT WAS SOIL PUMPING 7 -7 ROCK CORRECTION DATA
(WEIGHTS ARE PER POINT)

AT WHICH POINT WAS SOIL BLEEDING ?

P ~t4 .

OPTIMUM MOISTURE CONTENT__ZZ. < % X .
g -4 .

MAXIMUM DRY DENSITY__// % .0 pet \ % K.

100% b,
COMMENTS:




F-4 SOIL SAMPLING LOG

g 7
" SAMPLE NO. / PROJECT NO. _C 74 W7

DATE \-,7//0 DELIVERED TO LABORATORY

SAMPLED BY 74< OATE _(/’//J/ 7 <

LOCATION _S7Fa /& + 04 190N o .0 ke

(EXAMPLE: STOCKPILE,

BORROW AREA, TRUCK,

CFILL)

DEPTH / g 'é.:)/ﬁ:‘// - ‘/ , .,e.,/ A ar i /

SAMPLE TYPE __ Fulk zopyo/e

{(EXAMPLE: LARGE BULK

SAMPLE, DRIVE CYLINDER,

E£CT.)

VISUAL CLASSIFICATION -7-% - .. 7~

- o - o A
INTENDED USE __Lile o Toee 27,0y

(EXAMPLE: CLAYEY BORROW,

RANDOM FILL,

ETC.)

TESTING PROGRAM _ S/ v AN TR e

(EXAMPLE: STANDARD COMPACTION TEST,

ATTERBERG LIMITS,

ETC.)




" . e s e n v - e - _— . etee e e = - . —_

WORKSHEET .

TECHNICIAN. oo Frpse PROJECT NO, £ %7 - #7727

APPROVED BY DATE S22

SAMPLE NO. _ 7% (5702 /(804 oF Seelh D he

SAMPLE DESCRIPTION Zunyl /5% iy ‘COLOR

ASTM D 698-78(ZTASTM D 1657-78[ ] METHOD:(A/BCD  OTHER
TEST DATA

POINT NUMBER 1 2 3 4 s ]

WT. OF SOIL AND TARE

AMOUNT OF ADDED WATER, WT.

WT.OF SOIL, WATER & TARE

AMOUNT OF WATER ADDED, VOL. | /50 | zp 6 | 2-2 | zoo

WT. OF MOLD AND WET SOIL £020.5 | goor7| 1772\ 2.7/ [

WT. OF MOLD 4221.0

WT.OF WET SOW 1297118759 | o 2 152,/

WET DENSITY PCF et Nzw 2 1225 Yzzm+

DISH NUMBER

WT. OF DISH AND WET SOIL 232.5 |z2cz. 0 2y 7 |27 7

WT. OF DISH AND SOIL 2/32./ \zzz.0|/ 2727 \)76.7

WT. OF DISH { —% —

WT. OF WATER 24,47 | 3. 6| 272 z2 3]

WT. OF DRY SOIL ] —%F 2127 | 222 o | v57 ~| )74 2

MOISTURE CONTENT % sV ,o )l )7e

DRY DENSITY PCF 1088 | 109,907 | 10887

ROCK CORRECTION DATA
(WEIGHTS ARE PER POINT)

AT WHICH POINT WAS SOIL PUMPING ?

AT WHICH POINT WAS SOIL BLEEDING 7

-4 Xs b.
OPTIMUM MOISTURE CONTENT_/5 ¥ % )

-4
MAXIMUM DRY DENSTY___ /0 7 . pe %a .

100%a b,

COMMENTS:




130
A\ PROJECT NO, L9~ -2 /7"
\ .
\ DATE {’//.i‘/i?
125
A
AN AN
120 A
A\ ZERO AIR VOID CURVES
a0
SPECIFIC
= 2.80 .
115 - GRAVITY )
SPECIFIC  _
N GRAVITY = 2.70
lg") 110 <
SPECIFIC _
o \ GrRavmy — @ 260
| AN
)-
:7: 105 / v 3 A\
Z \
w
o
> \
) @ 100 N
| S \
N
95
NA WAN
\ N
N \
90 D\
S
]
85 NN
S
N
80
0 5 10 15 20 25 30 35
MOISTURE CONTENT - PERCENT OF DRY WEIGHT
LOCATION : 575 s tgo 190" A/ o Soc/% oy F-8 MQOISTURE-DENSITY
SAMPLE NO: RELAT'ONSH'FS -1
MATERIAL DESCIPTION: <,/ = /2 /.,
MAX. DRY DENSITY /0, 7 PCF &PT. MOIST. CONTENT : /57y % |PROCEDARE. 7 f 20 7
LIouID LmiT : 24 PLASTICITY NDEX : A3 TECHNICIAN: 77 /4:,( yAS
: GRAVEL : %X SAND : % SILT AND CLAY (-200) T %X |APPROVELD BY: '




WORKSHEET . U
| TECHNICIAN ~ 22wz /e K2 PROJECT NO: L — %7 - 4777

DATE __SZp/3 5

APPROVED BY.. .

SAMPLE NO. _S% (o #09 1804 o  Sou%d Lfe

VISUAL DESCRIPTION: 4% 2=y fay
AUN BY SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3" f1 172 374 | 378" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMALE < o WET DRY
. AN -
WT. OF P o 2. QWbte 7522 sosz
DRY WT. RETAINED o 2
DRY WT. PASSING gﬁTﬁ&EP
| fa53
w% =z 2. 4 R o
AUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | WEIGHT | % OF WX
TOTAL FACTOR = = =
NO. |RETAINED[PASSING|PASSING w
[ 0
8010)| O |1 3 A 07,0 MOISTURE DETERMINATION
HYGRO. | HYDRO.

16 /. ¢ q06.7 | 979.8 - MATERIAL | MATERIAL MOISTURE | SAMPLE
30 (40) | 5277 |7025754| 17557 | Disu No. '

50 13.2 895 / 78.5 ‘| WT. WET SOL AND DESH
100 | 32.4 | 2779 | 74.7 | wi.oavsoL appen -

200 | 2gs 8| 472, 68.57] wT. DIsH
—— | wWT. OF DRY souL W

PAN
TOTAL — %X MOISTURE
RUN BY HYDROMETER ANALYSIS
CYLINDER NO.___ . __ SPECIFIC GRAVITY DISPERSING AGENT.
DISH NO. DATE AMOUNT ml DATE CALI&
CLOCK TEMP.] HYD, YD.# R P
TOCKrest Twme | T | 500 | SRR G008 [+ P o] Chet
©
START MIX £
STOP MIX = 2
T o
0.5 min o 2 0.050 mm
w
1.0 min 5 % 0.037 mm
W L
4.0 min g = 0.019 mm
o 2
19 min S o 0.009 mm
x O
60 min 8 ® 0.005 mm
7h 15 min 5 0.002 mm
«
25h 45 min L 0.001 mm
GRAVEL _______ % SAND %  CLAY-SLIT %. STORAGE LOCATION

* CORRECTION INCLLDES TEMP., MENISCUS, AMD DEMLOCLLENT



CA-2-7°
F-12 GRADATION TEST RESULTS ,95
/
TECHNICIAN, Toons AT-o e PROJECT NO, L7 =777 Vi -
APPROVED 8 DATE sl 72 _2h
" HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME WEADINALY 11 S STANDARD SERKES I CLEAR SQUARE QPENINGS
24 HR 7 HR 10
A5 MIN 1S MIN RO MIN 19MIN £ MIN T MIN 200 °100 S0 a0 "0 16 1A ‘4 - 1T 3 576" 8°
100 — T . 3 T [)
— 4 i } -
0 ]I " 4 - 10
Z J 1 L
Z 1 4
1 t
] — »e T 20
Z I
y- — 1
70 e +— T X
[&] - - - 8
z£% T —t T Hez
e [72] > «
7] t 1 -
x . — " &
e %0 T - ++—s0 T
3 j; 1 L 5
g9 - 1 0 2
w w
Q 4 ) a
304 i 70
. » 4 = - ————
4
20 0
i 10 . e 2
3 M r A
3 T 7 ?
0 D G I IIXL L AL 1.1 11 1 L 1 331 B Sl o NESe B | I IIXIY 1 00
001 002 005 009 019 037 024 149 297 T390 199 23 476 953 181 381 762 1277300
.42 20 152
| ‘ DIAMETER OF PARTICLE IN MILLIMETERS |
SAND GRAVEL N
CLav TOSILT FINE T wcoim  JCOARSE] — FINE ]| COARSE ] oooufs
GRAVEL % SAND % SILT AND CLAY %
% %
! LIQUID LIMIT PLASTICITY INDEX
, . — 2D
c . ) . < O
‘ SAMPLE OF 5//,? Lo dy (e, FROM S/a 7/
HYDROMETER ANALYSIS SIEVE ANALYSIS
; TIME READINGS U.S. STANDARD SERIES CLEAR SOUARE OPENINGS
i 24HR THA. .
: ‘g MIN. 1S MIN. SOMIN. 19 MIN. 4 MIN. 1 MIN *200 *100 ‘SO *40 ‘0 *18 lol ‘4 L %" 1% 5
: T : T
+ ot
% —T + . w0
o - 1 +
; b s T
* %) . T -
: - f
- = 10
2 1 +
1 g - T g
i Z Y = z
] -+ <
a T b
[ T * S0«
.
z s ¥ 1
7] I o
;o e
& L 00
¢ : ==
T + T a
2 + } T T
- d
+ -
20 + v 80
A d
i
Y p 4 - |
10| < + ”
)
— -
‘; O ) ¢ 1 BB . ) ub & Ll b & — J X111 + i 4 ) o k. 4 T 11X 1 ]w
00V 002 005 009 019 037 074 149 297 T 590 - v.19 ;Qo.u 476 952 191 381 782 m' i
2 X
L DIAMETER OF PARTICLE IN MILLIMETERS ]
SAND GRAVEL N
CLAY TO ST FINE [ mepiwum  Jcoamse FINE | COARSE COBBLES
GRAVEL % SAND % SILT AND CLAY %
LIQUID LIMIT * PLASTICITY INDEX *

SAMPLE OF FROM . o



F-14 ATTERBERG, -200, MOISTURE & DENSITY

WORKSHEET
TECHNICIAN- Torzr Koz e PROJECT NO, & —7F - s 177
% '\PPROVED BY & : DATE. bZ//g 2
SAMPLE NO. _S%a /m#00 180" 4/ o F Soutld [)l—<
SAMPLE DESCRIPTION _Sar~s 2./7y ﬁ/a/z COLOR.&* 7= .
A RG LIMITS  PL LL 200
| sme». oisn nuM sY_£47
NO. OF BLOWS —] z¢ RUN BY
| DisH NO. /5 /8 DISH NO.
WT. OF WET SOIL & DISH .77 24985 WT. OF DISH & DRY SOL i
.| WT. OF DRY SOL & DISH /409 |z2.50 WT. OF DISH & WASHED SOIL
| WT. OF DisH S0, 7% /.77 WT. OF DISH
WT. OF WATER 0.95 | 3.08 WT. OF -200
WT. OF DRY SOfL A5 p2.09 WT. OF TOTAL SOWL, DAY
WATER CONTENT | —%
—
LIQUID LIMIT, LL Z&
- - PERCENT -200 — . %
PLASTIC INDEX, PI _2_© |

MOISTURE CONTENT DENSITY
RUN BY RUN BY
| DISH NO, LENGTH

WT. OF DISH & WET SOIL DIAMETER

WT. OF DISH & DRY SOH VOLUME

WT. OF DISH WT. OF WET SOIL
~ WT. OF WATER .WT. OF DRY SO
[ WT. OF DRY SOWL

DRY DENSITY PCF

l;  MOISTURE CONTENT________ %

AARKS:

f



SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS
JobNo. B/ P T OZ 7

Lab./Invoice NO.E/Wﬂg/C?

“Type of Material Sampled By 77~ Date ‘5;//0/5f
Source of Material =% /S700 __182' 4/ oF S. 2te Submitted By QL Date
Test Procedure ﬂ/fi L Tested/Calc. By C. Smal lun CAZaN Date S=15- 81
Reviewed By Date
Trial No. 1 2 3 4 3 6 7
Water, estimated %
Water, cc 2D T L .
Wt. Sample + Mold A A LI e, e
Wt. Mold ’.'"C: " o ST - - .
. ql ) i o
Wt. Wet Sample, gm g»'OE {5‘78‘9 l C’:}) Lﬁ } eqf)' \
|| Wt. Wet Sample, Ibs. ‘75‘7 LL'_L{ 4 ‘20 l N :\
 [erbesiy, oo 1O [ 12401 131.8 [1254
Moisture Sample, wet S LETD R T I
Moisture Sample, Dry P U 2,0 [= T [7F. ¢
[ misture 9.5 20.0] 995 | 20.8
' | Moisture, % 5 12,5 (&4 AR
' ; A LY
Dry Density, pcf 108 | M4 1107 | 10,
Max. Dry density, pcf /2.7
Optimum Moisture Content, % __ _/._-5: L
Diameter of Mold, in. _
Height of Mold, in. oo
pall .
4 /% No. of Layers e
L: § Blows per Layer ~
/,i' Wt. of Hammer, lbs. T
fu_: = Height of Drop »
[~] P
8 1] T
Material Used
7
/]
¥
loZ
i
/0 ; /2 /4 6 /%

i:'f_i MOISTURE CONTENT, % DRY WEIGHT




SIEN

- . vy 2 o
Type of Materia, Z v"é _%‘,,J/// 5

Source of Material S 7. LS H20

NA| s

“// JobNo 5/ 75 T 03 7
Lab./Invoice No. 37950 Z / &

Sieve Weight % % Pass

2857632 |48

Finer
Than 200

Total

Retained | Retained | Accum, | SPecs. Sampled By ?74 Date %ﬁ Gz
Submitted By w Date
T‘ Test/Calc. By Date
i Reviewed By Date
Lk
. #F Classification:
Test Procedure
: I.] Aggregate
' Sieve ASTM C136-
-200 ASTM C117-
? 9 O /00 {J Soil
@ Sieve ASTM D422-
o 0 /0D -200 ASTM D1140-
e R T 1y
CRS I ook
' Before Wash| 74, 3 [
ity After Wiash
|Tn(|;‘tlaal| Elutriation Special instructions:
@__ a o |re0o
69) 2.3 a /00
&l | .z l72g
=g | Ly 57 4 M/c D wet 444
@\8F | sp |7r 2218
& 2R | 15 |725.5 567
®lzzy 2.6 757

Wil

@ WESTERN TECHNOLOGIES INC.

PLASTICITVY, INDFY

Type of Material £ 27 -

TUASTM DE318-

. JobNo.3/4‘/\/§37

A
Source of Material u(%- 1 22D

pras

180 4/ o 2, 444 ab./\nvoice No. 3/4925/3

Sampled By Date -;Wf/gj 7
Submitted By ¢/ Date |
Test/Calc. By Date
Reviewed By Date
LIQUID LIMIT

Taps Z (e

Container Identification I R

Wet Weight + Container 26,8%

Dry Weight + Container - 23.80

Weight of Water = 3. 92

Dry Weight + Container 3.8 9

Weight of Container —_ (.77

Weight of Dry Soil = /2.6

Weghoionen x 0=\ = LE.5

Liquid Limit at 25 Taps = Z
PLASTIC LIMIT

Container Identification G

Wet Weight + Container - 16,79

Dry Weight + Container =_/t6.0Y

Weight of Water .75

Dry Weight + Container =_ [L ¥

Weight of Container - _[0.79

Weight of Dry Soil = .2y

B

= S

PLASTICITY INDEX ASTM D4318-

134

@ WESTERN TECHNOLOGIES INC.




Clay Liner Construction



F-4 SOIL SAMPLING LOG

SAMPLE NO. _4Z PROJECT NO, & 47—t 77
DATE _L2/2/ &2 DELIVERED TO LABORATORY
SAMPLED BY . Alelbler DATE . /{/c?/,/?j

) C et i

LOCATION _ el G0 0sn,

(EXAMPLE: STOCKPILE,

BORROW AREA, TRUCK

FiLL)

DEPTH o

SAMPLE TYPE _ Sa/k

(EXAMPLE: LARGE BULK

SAMPLE, DRIVE CYLINDER,

ECT.)

VISUAL CLASSIFIGATION _ @8y |eaw  Ciag,

, \
INTENDED USE 4’4/ brce ra’eria/
(EXAMPLE: CLAYEY BORROW,
RANDOM FILL,
ETC.)

TESTING PROGRAM _Cwve, AL . [Foolor
g

(EXAMPLE: STANDARD COMPACTION TEST,

ATTERBERG LIMITS,
ETC.)




SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS
Job No. C- 4~—A W N\

Lab./Invoice No.

Type of Material SCU\ &u L ean Ch!j‘ Sampled By E\MUM\- Date 1|~ 1~-99
Source of Material _Ca Q8L W"\ Submitted By ] Date__|
Test Procedure __YSTY b9 B Tested/Calc. By JL 7 te\V
Reviewed By Date—#"%[?_?
Trial No. 1 2 3 4 5 6 7
Water, estimated % ‘
Water, cc 200 2 S0 350 2.00
Wt. Sample + Mold 6050 CG A2 bo 44 S92
wt. Mold A3a A —>>
Wt. Wet Sample, gm | &35 | 5 A [Bi [ 684
Wt. Wet Sample, Ibs. Ar NS 2 0 4. o; 3.7\
Wet Density, pcf \21.5 Hb. [20.0 1i-3
Moisture Sample, wet 23x2. .5 3Ad . F ] 35, } £402,0
Moisture Sample, Dry 230.9 [296.1 232 L | 3L1.S
Wt. Moisture 423 47 6 505 | 505
Moisture, % 1§ S 1 b 21.3 40
Dry Density, pcf /025 100.0 | 98.9 91b |
Max. Dry density, pcf ,0;2-5
Optimum Moisture Content, %_I..e_‘_b____
‘Diameter of Mold, in.___<-14¢h
Height of Mold, in. 4 S g 4
102 No. of Layers >
& Blows per Layer 25
; = ~ Wt. of Hammer, Ibs. 5.5
% y = Height of Drop l)llnd‘\
! 0?25 - mum : ] _ .,
4 N Material Used ‘i 1 “djw M’Q
S
l ( { )
14 { [, MOISTURE CONTE;%* DRY WEIGHT ; O lz

7 Y—



WORKSHEET

TECHNICIAN = P PROJECT NO: __Co4-A-W M
APPROVED BYMMWW\/ DATE 1 =t-9A9
SAMPLE NO. 1D
VISUAL DESCRIPTION: _Sandy_leaw Clay
RUN BY SAMPLE PREPERATION SIEVING TME.,
SIEVE SIZE 3 |1 172'] 374" | 378" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET _ DRY
T. OF PAN 1
wl. o Qipte 2045 Bo%o
DRY WT. RETAINED o bl 4S8 .0
T
DRY WT. PASSING QoA 7979 1195.6 Sﬁ ﬁngP
% OF TOTAL PASSING 106 99 94 N passna
< - '§o.4
W% =
RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TME
SIEVE | WEIGHT | WEIGHT | X OF T -
NO. |RETAINED|PASSING p}%‘spme FACTOR === -

8 (10| 92579 ’10"1 52| 7 MOISTURE DETERMINATION

*4 -4 HYGRO. | H
16 1313 | 322 ] oA MATERIAL | MATERAL| MOISTURE SAMBLE
30 (40)] 122%7d 22757 | Bz | bisH No.
50 175 .01 6L29.0] 79 WT. WET SO AND DISH

100 215 8 5343 33 WT. DAY SOIL AND DISH
200 | Hac 4 | =40l L4 WT. DISH

WT. OF DRY SOIL 3 WM

PAN
TOTAL % MOISTURE
AUN BY HYDROMETER ANALYSIS
CYLINDER NO. . SPECIFIC GRAVITY DISPERSING AGENT. _
DISH NO. ____________ DATE AMOUNT ___________ __ml DATE CALIB
CLOCK TEMP.| HYD. YD.#% 7]
FIME | TEST TIME ce READ gonn g?AB :-_:, xgsg'mnn &Wé&ﬁw
START MiX g
STOP MIX = g
T w
0.5 min S 2 0.050 mm
1.0 min 5 5 0.037 mm
W <
4.0 min - 0.019 mm
o
O
19 min O L 0.009 mm
x O
60 min 8 R 0.005 mm
7h 15 min o 0.002 mm
«
25h 45 min u 0.001 mm
GRAVEL __% SAND X  CLAY-SLM — %, STORAGE LOCATION

* CORMRECTION INCLLDES TEMP, MENISCUS, AMD OE€PLOCLALENT



F-14 ATTERBERG, -200, MOISTURE & DENSITY
WORKSHEET

" TECHNICIAN- _P Kot blor
“ APPROVED BY

ATE

PROJECT NO._C=4= A W N

P @] R

" SAMPLE NO. ==110
| ‘sAMPLE DEscRPTION _Sandy_lean Clay coror_Bro
[ ATIERBERG LMITS PL ~ LL 200
- PREP. DISH RUN BY
NO. OF BLOWS _— l\j RUN BY
DISH NO. 173 | B DISH NO.
AVWT-OF WET SOit & DiSH ]5#3 2211_35 WT. OF DISH & DRY SOL
__WT. OF DRY SOR & DiSH 14.380 | 22.5%3| |WT.OF DISH & WASHED SOL
WT. OF DISH 10.78 | 1.1k WT. OF DISH
WT. OF WATER 297 4.9 WT. OF -200
WT. OF DRY SOR. 404 |i6.9) WT. OF TOTAL SOL,’ DRY
llATER CONTENT 23 4+_Z

LiQuID LT, LL 33
PLASTIC INDEX, P1 _20O

PERCENT -200

. MOISTURE CONTENT DENSITY
l ] RUN BY RUN BY
!;.;fousn NO. LENGTH
| WT. OF DisH & WET SoiL 725.0| | OIAMETER
! ‘WT. OF DISH & DRY SO L52.5 VOLUME
l WT. OF DISH —_— WT. OF WET SOiL

WT. OF WATER - WT,

| A Qa.5 | | W oF bRY SOR
| wr. oF oRY so 2.5

DRY DENSITY _PCF

l" MOISTURE CONTENT_____ %

' MARKS:

{




Approved
Thomas S. Krake

F-4 SOIL SAMPLING LOG

SAMPLE NO. _&Z2° PROJECT NO. £-F w277

DATE 2/4/58 DELIVERED TO LABORATORY
/7 4 - ‘

SAMPLED BY A %eblr DATE zg/f/f?

Qa%m/

LOCATION __ Sekpyfe & 2

(EXAMPLE: STOCKPILE,
BORROW AREA, TRUCK, ~
FILL) '

/

DEPTH <2/

SAMPLE TYPE _Su/l

(EXAMPLE: LARGE BULK
SAMPLE, DRIVE CYLINDER,
ECT.)

VISUAL CLASSIFICATION _£ean cplay s hale

INTENDED USE Sy Sese [hriria/

(EXAMPLE: CLAYEY BORROW,
RANDOM FILL,
ETC)

TESTING PROGRAM _Sreve, A2

(EXAMPLE: STANDARD COMPACTION TEST,
ATTERBERG LIMITS,
ETC.)




’D’K/
% ( SOIL/AGGREGATE - MOISTURE DENSITY RELATIONS
Job No. C~AwmM

Lab./lnvoice No.

- - ype of Material s, wckh, phado Sampled By e bfon Date_0 = 4-27

Y -
Source of Material mw -ﬂ'l ; Submitted By \ Date
Test Procedure _PAS?V*\ hh §j) - A Tested/Calc. By —\an Date_ [0 ~6-39
Reviewed BQ,%@WL Date 1_,16121’
Trial No. 1 2 . 3 4 5 6 7
Water, estimated %
Water, cc o 250 200 200 (50
Wt. Sample + Mold bl34 Lils | b\22 582
Wt. Mold 4230 4220 | 4220 | 423p
] e e ~
Wt. Wet Sample, gm 1904 1385 12292 1715%
Wt. Wet Sample, Ibs. 4.‘20 A | L 7 4‘17 7 3, %g d
: v
Wet Density, pcf 26,07 124871 125,071 ib4
Moisture Sample, wet 21858 [a2zw0 [ 9 3,8 190,
Moisture Sample, Dry 224, | 182.5 167, 4 L. %
Wt. Moisture 4_4_‘% q 3Q.5 - L4 v 2 -3&‘//
Moisture, % 9.0 71 217 158Y] (40~
. T A PZ B
Dry Density, pef 105.8 71 102,17 o@D | |p2a.l
v il - e
Max. Dry density, pcf [O % '3 L
/
Optimum Moisture Content, % [ beb :
Diameter of Mold, in.__4-tnch
Height of Mold, in. ___2+S @4
No. of Layers >
5] Blows per Layer <5
&
> Wt. of Hammer, Ibs. 55
§ Height of Drop 12
\lbz —
a e .
) Material Used —4 /VV\*‘?\IQM]
{
\05S ~—T7¥
Y . Y
4
\ 1 { 1
14 | LMOISTURE comer:rgss DRY WEIGHT ;_ o 72 wisgg:gv:gcn

Thomas 8. Krake

WESTERN TECHNOLOGIES INC.



F-10

CGHAUAILIUN ANAL T UiV vy,

WORKSHEET .
|TECHNICIAN: K. £ynbtey PROJECT NO: L-#/7- /7?7
APPROVED BY. =5 DATE __¢2/4/2%
SAMPLE NO. __~]00
VISUAL DESCRIPTION: -Clay_with Shale
AUN BY SAMPLE PREPERATION SiEV)NG TIME
SIEVE SIZE 3" |1 172" 374 | 3/8" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET ORY
WT. OF PAN TOTAL
Sampre 5839 5493
DRY WT. RETAINED o (.0
RETAINED
DRY WT. PASSING 54932 |548.1 J{ON NO. 4
% OF TOTAL PASSING oo | /20, PASSING
'NO. 4
. W% =
AUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | WEIGHT | _% OF - W . -
NO. |RETAINED|PASSING P}%LA)ILG FACTOR = /= = -
8 (10) [192 <7 | 9222554 98257 Mmsruaf DETERMINATION s
v -4 HYGRO.
16 45.2 5035 | 9247 MATERIAL | MATERIAL! MOISTURE SAMPLE
30 (40) | 90277 9| 4% 51| %555 ] pisk no.
v
50 13%.4 | 4109 g WI.WETSOL ANDDISH | 720, O
100 [910.0 2203 L2 7 | WT-DRY SOL ANDDISH | 470, 3
200 19Q9, ¢ 2t02] 4%. 7| WT. DISH 0. O
PAN e WT. OF DRY sSOIL |40, 3 : W
TOTAL — % MOISTURE 4
RUN BY HYDROMETER ANALYSIS
CYLINDER NO. SPECIFIC GRAVITY DISPERSING AGENT:
DISH NO. DATE AMOUNT ml  DATE CALIB
K TEMP.| HYD. YO.%
Chue~[TEsT Time | TEMP-T 10, | SORa"| RERE . R PRSNG| DIAMETER |
START MIX z
STOP MiX 2
- C %
0.5 min a c‘r:z 0.050 mm
w
1.0 min 5 * 0.037 mm
w <
4.0 min g 5 0.019 mm
Q
19 min o . 0.009 mm
x O
60 min g ® 0.005 mm
7h 15 min o 0.002 mm
25h 45 min ‘f- 0.001 mm
GRAVEL % SAND <% CLAY-SLIT X. |STORAGE LOCATION

x CORRECTION INCLLDES TEMP, MENISCUS, AND OEFLOCULENT

—

Western Tech
Approved
Thomas S. Krake




F-12
AN Ko ¥

GRADATION TEST RESULTS

PROJECT NO. & -5 42,2

+ 50
0 K- XA

TECHNICIAN,
APPROVED BY DATE _/_/;Lf;é’?
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME HEADING 5 1)S STANDARD SERIES ] GLEAR SQUARE OPENINGS
24 HA 7 HR ‘10
45 MIN 15 MIN £0 MIN 19 MIN 2 MIN 1 MIN st M a0 “50 ‘40 "0 “16 LH | . . | R 3 56 8
— r ——F
R i 4 1 S
— 1
90 il 1 1 0
1 R g bl
I )a
e L4
80 n =120
- <
A 4 2
70 /] -4 >e 0
1 - g [=]
Q — T
Z 60 va ’e » e . 402
173 — T <
4 Z 1 -
2 7 — : ==
E w 4 T ) 8 wh
1 —t z
& == : He ¢
-4 « ) 1 " Aadl 4
by T T -y
30 L T
1
H -
; 20 T 80
o 1
’ 10 —— 2
0 i S & A2 11T I 1T 1 1 D & S B4 BEROS b G o TIIl b & 1 TIXI] } 100
00V G0z 05 09 01 Gy 04 49 297 [ 5% T 23 476 952 181 381 762 w21l a0
I | DIAMETER OF PARTICLE IN MILLIMETERS B
SAND GRAVEL conaLES
CLAYTO SILT FINE [ webum  JCOARSE FINE | COARSE
GRAVEL % SAND % SILT AND CLAY %
% : -
LIQUID LIMIT 35 PLASTICITY INDEX \ 6
~
SAMPLE OF FROM <75 4/// L T2
; . HYDROMETER ANALYSIS SIEVE ANALYSIS
: TIME READINGS U.S. STANDARD SERIES l CUEAR SQUARE OPENINGS
: 24 HR. THR .
"4!!; MIN 15 MIN. G0 MIN. 19 MIN. 4 MIN. 1 MIN 200 "100 “S0 *40 ‘20 *16 :‘o‘l 4 L " 1% ¥ s
- I ) 4
3 —
90 Y —F 3w
T = 1
1 — i
80, T - 20
— +
] I
a
g —+ 0%
= g
N - w
! : j.l T 50
; z $ " [
) o —t ©00
¢ T ===
— - . a
0 — —- t ™
: = :
20 . as a0
" A
e —ad
1mn » S - e ”
Le Iy - |
1 7 ~+
0 ) | 1 J 1Y D iy » S ¢ L1 S B S W o + X 2 1 )ERES 0804 ‘m
0 w0z 005 000 019 037 074 149 297 T 590 - 119 Ra3B  476 952 191 381 762 127
) 20 152
. l DIAMETER OF PARTICLE IN MILLIMETERS l
‘, SAND o GRAVEL
! c cossL
: LAYTO SILT FINE T veowm  JCoarse FINE | COARSE €S
GRAVEL % SAND ) SILT AND CLAY »
? LIQUID LIMIT * PLASTICITY INDEX *
SAMPLE OF FROM

Woestern Tech
Approved
Thomas S. Krake



F-14 ATTERBERG, -200, MOISTURE & DENSITY
WORKSHEET
!???jj.‘ECHNlcmN- N Ko 10n PROJECT NO._ & -4 277
"'APPROVED BY DATE /&/9/3?
2o

i SAMPLE NO.

'SAMPLE DESCRIPTION _éezv_u_m,éég .

COLOR_GJ'CLL; ~ Gycew

A RG LIMITS  PL LL —200
PREP. DISH RUN BY

NO. OF BLOWS 22 ] RUN BY

DISH NO. V3 12 DISH NO.

| WT. OF WET SOIL & DisSH 12,23 | 24.0 WT. OF DISH & DRY SOL

| wr. oF DAY sox & pisH .80 |20.9% | | W oF pisH & wasiep sow

m OF DISH - L0 | 113> WT. OF DISH

'WT. OF WATER .93 d 293 4 | WT. OF -200
; w1 OF DRY SOIL 490 1 s Odr‘/r | WT. OF TOTAL sor,  DRY

| waten content 22 7| 25a g
| 9%° Lyquio LIMIT, LL .__ifz__/ SERGENT ~200 x
- PLASTIC INDEX, PI _1_3_

MOISTURE CONTENT DéNSlTY

RUN BY RUN BY

L( DISH NO. LENGTH
1 \WT. OF DISH & WET SOIL DIAMETER

Lm OF DISH & DRY SOIL VOLUME
; ’3m. OF DISH WT. OF WET SOt

l; WT. OF WATER _WT. OF DRY SOW
”?'7. WT. OF DRY SOWL

" MOISTURE CONTENT % DRY DENSITY 'PCF

Waestern Tech
Approved
Thomas S. Krake

-~
»



SOIL SAMPLING LOG

SAMPLE NO. 7/

PROJECT NO. _C - Y A7 —Le” /77

DATE /9///;/3?

SAMPLED BY . /{//—ﬂ"’é'?

DELIVERED TO LABORATORY

¢ oo’

LOCATION __S7sockpi/e

OATE 2L/ EF

(EXAMPLE: STOCKPILE,

BORROW AREA, TRUCK,

FiLL)

+

DEPTH o=/

SAMPLE TYPE _Bu/lk

(EXAMPLE: LARGE BULK

SAMPLE, DRIVE CYLINDER,

ECT.)

VISUAL CLASSIFICATION _Zeav Clay
INTENDED USE __ /oy Lo o
(EXAMPLE: CLAYEY BORROW,

RANDOM FILL,

ETC.)

TESTING PROGRAM J/ee/e.dx Pl

(EXAMPLE: STANDARD COMPACTION TEST,

ATTERBERG LIMITS,

ETC.)




F-1uU QHAUATIUIN ANNALTOIO TY1111 18 = o~oviem s s ‘

| WORKSHEET
TECHNICIAN~_Z . flro /s 2. _ PROJECT NO C -7 277
APPROVED BY. ¢ DATE _Z//,///j =

SAMPLE NO. _7¢
VISUAL DESCRIPTION: _£Lean (lay

AUN BY SAMPLE PREPERATION SIEVING TIME
SIEVE SIZE 3" |1 172"} 374" | 3/8" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET DRY
WT. OF PAN 107
SAM E P34 £g3.0
DRY WT, RETAINED O 2&.57
_ RETAIN
DRY WT. PASSING 98320 £<6.51 ON E.E?
i
% OF TOTAL PASSING /00 ?7 PASSING
NO. 4
. ] W% =
" RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
% OF
SIEVE | WEIGHT | WEIGHT | A r). FACTOR = W% _ -
NO. |RETAINED|PASSING|PASSING w

v
8 (10) 35275 0olsul 75| 9650/ MCISTURE DETERMINATION
T 4| AYGRO. | HYDRO.

16 g8.2 | 794. 7 20 7 MATERIAL | MATERIAL| MOISTURE | SAMPLE

L

30 (40) 17—3'-“5_7.‘4 75?'*7”5 gt Vg_s/rDISH NO.
4529 7y 7| wiwersouawost g0z &

50 1 z229¢
100 | 7264.9 £/8.1 70 <°| WT.DRY SOL AND DiSH A
200 | 225 & |cwr. s £72 1 WT. DISH O. O
PAN —— WT. OF DRY SOIL 457,57 > W
TOTAL _ X MOISTURE 9./ 7
RUN BY HYDROMETER ANALYSIS
CYLINDEP NO. SPECIFIC GRAVITY _______ DISPERSING AGENT.
DISH NO. DATE AMOUNT ____________mi DATE CALIB
LOCK T . HYD. HYD.#] C
cn(h)‘E TEST TIME ECR!P HYD T BYD. RSARB N % OF TOTAL PAnTx%
©
START MIX g
STOP MIX > 2
. T »
0.5 min o 2 0.050 mm
w
1.0 min 5 3 0.037 mm
w <
4.0 min - 0.019 mm
o
o Qo r
| 19 min o . 0.009 mm
‘ x O
60 min S R 0.005 mm
7h 15 min o 0.002 mm
«
25h 45 min w 0.001 mm
GRAVEL ____ % SAND %X CLAY-SLIT % |STORAGE LOCATION

* CORRECTION INCLUODES TEMP., MENISCUS, AND O€FRLOCULENT
. 5



Z£ 279

F-12
TECHNICIAN __ 7, fro Lo

GRADATION TEST RESULTS

PROJECT NO. L -4 /7

2/r4/37

APPROVED B o DATE
HYDROMETER ANAL YSIS SIEVE ANALYSIS
THAFE REALTINGS 115 STANDARD SERIES T W EAR SDUARE OPENINGS
24 HR 7 MR 10
' 45 MIN 15 MIN  BOMIN 19 MIN 2 MIN I MIN SU) S 100 ‘50 40 30 ‘16 [ 4 . . 1 ¥ 56 8
100 - Y y ¢ =T T T T 0
A —— } -
%0 ’ 4 10
T + b
4
80 IIJ - I
7 1 ~- < x
i + »§ T
0 T 4 ¥ T X
1 + o
<] 5
Z 60 ! Y w2
v ) «
«a ¥ 1 -
H — 1 = &
- - 50 T T p w._
z t T z
S - 1 : &
c % T T " 60 ¢
w - w
a I I a
20, 3 1 + 70
Jd. i 4
t +
X 4 1 1!7
4 20 T 1 %0
; 1+ "
+
- 10 ;' T 0.
A 3 .
T + +
1] L b | LT h e T ITTIT 4 D A § 1 11X 1 ) | I IIT . LI XIXIT T 100
001 002 005 008 019 037 074 149 297 1 590 119 238 476 952 191 381 76.2 1271 200
.42 20 152
‘ | DIAMETER OF PARTICLE IN MILLIMETERS ]
SANO GRAVEL COBBLES
CLAY TO SiLY FINE [ Weoium  JCOARSE|  FINE | COARSE
GRAVEL % SAND % SILT AND CLAY %
% %
LIQuUID LIMIT PLASTICITY INDEX
SAMPLE OF s FROM &%, /
Lea s C,/a/ S C'é/"’ <
} . HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES ] CLEAR SQUARE OPENINGS
24 HR 7 HA. .
‘g MIN 1S MIN. 60 MIN 19 MIN 4 MIN 1 MIN °200 °100 'S0 *40 "30 *18 110" "4 % e 1% 3 56
T T T
N -
| %0 1 i T
i i e
f A
' b + .
80 + ——r + 20
» & -
+ L +
T I a0
mre +
b &
2 } T oD
@ X b4
2 + n =
) 4 1S
N : T - 2 502
: - — y -
: g . f . 5
v e .
; « + - 00
w ary n > 5
e ; 4 T a
0 + + + 70
) | "y
D §
i Py
b o] + Y 80
1 —
10 —r- + -+
. —r $ 90
Y 1
b 4 T
0 P S ek 1 A —d b8 - J 1 1L IIT - + L } 6 e L. X BB ® 8D ) & 100
00V 002 005 009 019 037 074 149 297 | se0 . 119 BR38 476 952 191 381 762 127
42 20 152
L DIAMETER OF PARTICLE IN MILLIMETERS J
CLAY TO SHT SAND GRAVEL COBBLES
; FINE |  MEDIUM  JCOARSE FINE | COARSE
GRAVEL % SAND % SILT AND CLAY %
%
LIQUID LIMIT PLASTICITY INDEX *

SAMPLE OF

FROM




F-14 ATTERBERG, -200, MOISTURE & DENSITY
WORKSHEET

) I

CTECHNICIAN: __ T Ko k.

. .PPROVED B

PROJECT NO._C- 47 -u//37

DATE AT ¥4

l

SAMPLE NO. __ 74

Lean d//g[
4

COLOR Erecr

SAMPLE DESCRIPTION

I,

A RG LIMITS  PL LL —-200
_PREP. DISH RUN BY
NO. OF BLOWS zYy RUN BY
'DISH NO. c £ DISH NO.

/WT. OF WET SOIL & DISH

/S 03 | Y. 74

WT. OF DISH & DRY SOWL

I WT. OF DRY SO & DISH

/2.7 | 20.4H4

WT, OF DISH & WASHED SOIL

~|WT. OF DISH .67 |8 vz | |wroFoisH
| wT. oF water 07| 3.707] | wr. oF -200
'WT. OF DRY SOIL V2.297 jz.0/“] | wr.oF ToTaL sow. oAy
WATER CONTENT /2.9 N z0.8 ~
LIQuID LMIT, LL 3/ 7
i a PERCENT -200
PLASTIC INDEX, P /& " ’*-
MOISTURE CONTENT DENSITY
l ' RUN BY RUN BY
" DISH NO. LENGTH
i
[ WT. OF DISH & WET SOIL DIAMETER
l WT. OF DISH & DRY SOIL VOLUME
| wr. of pisH WT. OF WET SOIL
[ WT. OF WATER .WT. OF DRY SOIL
'gm. OF DRY SOIL
MOISTURE CONTENT % DRY DENSITY PCF

t. .MARKS:

|




F-4 SOIL SAMPLING LOG

SAMPLE NO. _ /& PROJECT NO. (=47~ 4/~ 7
oate L 2/E2 DELIVERED TO LABORATORY
SAMPLED BY _Z Krahe DATE ,7/{//7

QC,W@«/

LOCATION __S/2%¢ Zf//e

(EXAMPLE: STOCKPILE,

BORROW AREA, TRUCK,

FiLL)

-

DEPTH o~/

SAMPLE TYPE _ZSu/

(EXAMPLE: LARGE BULK

SAMPLE, DRIVE CYLINDER,

ECT.)

VISUAL CLASSIFICATION 4e€a fé./y

INTENDED USE /éﬁf/ Loy S Sy

(EXAMPLE: CLAYEY BORROW,

RANDOM FILL,

ETC))

TESTING PROGRAM Srove, 27

(EXAMPLE: STANDARD COMPACTION TEST,

ATTERBERG LIMITS,

ETC.)




- WORKSHEET

|TECHNICIAN:-. ZL fra £ 2 PROJECT NO: <-947-sp it
APPROVED BY. &% DATE U EF
SAMPLE NO. __ 22
VISUAL DESCRIPTION: {ecan Clay
AUN BY ' SAMPLE PREPERATION SIEVING TME
SIEVE SIZE 3" |1 172"] 3/4 | 3/8" | NO.4 SAMPLE WEIGHTS
OF PAN AND SAMPLE WET DRY
WT. OF PAN TOTAL
_ sampLe BIZ L 7P6.R_
DRY WT. RETAINED 2 S
) RETAI
DRY WT. PASSING V224. 217729, 7 || ON QON.EP
v - [
% OF TOTAL PASSING /02 | 722 "Wl passimng
NO.4
W% =
UN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME
SIEVE | WEIGHT | WEIGHT | % OF WX
TOR = = =
NO. |RETAINED|PASSING PI\%fIANLG FAC w
g
8 (103|755 1779:4571] 98 “5 ] MCISTURE DETERMINATION
va -4 HYGRO. YDRO.
16 22, /) \22%/ 77 MATERIAL | MATERIAL| MOISTURE sHAu?gPs
30 (40)| 262579 | 722557.3| 7751 pisH No.
50 | 3579 260.3 S5 | WILWETSOL ANDOSH | 457 ¢/
100 | 750 | 7222 | g7 T|Wi-ORYSOLADOSH |57 2
200 [,92.3 4529 82 < | wr. DISH
PAN — WT. OF DRY SOIL < W
TOTAL —_ X MOISTURE 2.7
SUN BY HYDROMETER ANALYSIS
CYLINDER NO. SPECIFIC GRAVITY DISPERSING AGENT.
DISH NO. DATE AMOUNT ml  DATE CALIR
T RYOD. YO %
CLOCKTTesT Time | TEMP- | Y0 TYD T coRE " X O ITAL[ PARTICLE
START MIX £
STOP MIX = g
€ %
0.5 min o 2 0.050 mm
w
1.0 min 5 % 0.037 mm
w T
4.0 min g 5 9.019 mm
O
19 min o o 0.009 mm
x O
60 min S ® 0.005 mm
7h 15 min o 0.002 mm |
25h 45 min n 0.061 mm |
GRAVEL _%  SAND % CLAY-SLT % |STORAGE LOCATION —______|

¥ CORRECTION INCLLDES TEMP., MENISCUS, AND DEFLOCULENT



27 2-79

F-12 GRADATION TEST RESULTS

TECHNICIAN. . S5 Ko PROJECT NO. C =98+ t7
APPROVED BY Maue 24 b

HYDROMETER ANAL YSIS SIEVE ANALYSIS
TIME READW S 1JS STANDARD SERIES ' CLEAR SQUARE QPENINGS
24 A 7T HR t10
‘g MIN 15 MIN 60 MIN TYMIN EMIN  TAMIN  "200 100 °S0 “40 "0 16 1°A ! . 15" ki 5°6° 8
A i — v
yul x- I
et
90 - + L - 10
~ L4 3 i
. P SR e
—— +
[ —+ 2
-
N
I b ¢
70 - v 0
ey - - - o f=)
& 2w — ¥ 1wz
i m - <
t T =
« I 1 w
S 5o — - = o= e
= T 5
S —T T z
O ey ) w
Qw - T 003
w w
o —d — a
20 ¢ + n
T -+
—1 T
A 20 T -+ 80
1 » |
! —1
10 :: >4 E
—t — . o
— +
- e
e b i Ry BEBI 0] b el LI IIT ) U ¢ N . . ) @ - 4 m
T 005 .009 019 037 074 149 297 1 590 119 238 476 952 1991 381  76.2 127
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F-14 ATTERBERG, -200, MOISTURE & DENSITY

WORKSHEET
' TECHNICIAN- 7 K rale /PROJECT NO. C-4F-2t A7
' PPROVED BY DATE__2/Z/ &2
. SAMPLE NO. __52
I’ SAMPLE DESCRIPTION Leax Clay COLOR_Grec~
1 ATIERBERG LIMITS PL LL -200
PREP. DISH RUN BY
NO. OF BLOWS ' 2 Oj RUN BY
- DISH NO. 5 /9 DISH NO.
| WT. OF WET soi & DisH 8.27 |3%.02 WT. OF DISH & DRY SOL
" WT. OF DRY SOW & DISH 726 |28, 45| | W of DisH & waseD sou
- WT. OF DISH 2.2/ |lp.gt WT. OF DISH
' WT. OF WATER /.03 1 .29 | wr. oF -200
';WT.OF DRY SOiL 5—;/{//7,79 ‘”/‘ WT. OF TOTAL SOL, DRY
' LWATER CONTENT 20 0513587
LIQUID LIMIT, LL __3_5_'_’//,_ PERGENT ~200 %
PLASTIC INDEX, Pl _/5
MOISTURE CONTENT 'DENSITY
) RUN BY RUN BY
| DISH NO. ' LENGTH
7 WT. OF DISH & WET SOt DIAMETER |
| WT. OF DISH & DRY sOL VOLUME
wWT. OF DISH . .WT. OF WET SOiL
WT. OF WATER .WT. OF DRY SOR
WT. OF DRY SO
MOISTURE CONTENT_______ % DRY DENSITY _PCF

MARKS:

)
s
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' Umetco Minerals Corporation CORRESPONDENCE

. l] WHITE MESA MILL ¢ PO. BOX 689 * BLANDING, UTAH 84511

™ (B 678-2221

Date

To [Name] .
J. S. Hamrick June 23, 1989
Division Originating Dept.
H. H. Sampson
‘Location Ares
Answering Letter Date

L Area

Grouting of Observation

Copy to Wel} No. 13 Located at the

, Inside Toe of West Dike,

ST Cell 4-A, Approximate
Station 28+00.

Subject

The following were observed on June 22, 1989:

1. A Mayhew (20007) portable drill reamed out the in place
casing, (4" diameter) including the drilled and slotted
sections for the entire depth of the well (reported to be

approximately 115 feet). A 5-1/8" diameter tri-cone rock
bit was used. Various sized portions of the PVC casing
circulated to the surface.

2. The well was drilled past the bottom of the bottom cap to a
depth of 120 feet, and air pumped for approximately 20
minutes.

3. A cement, quick gel (bentonite), and water slurry was mixed

and pumped to the bottom of the hole through open drill
pipe as the bit had been removed and the pipe returned to

one foot off of bottom.

4, The following batches were mixed and pumped as indicated:
(Gals) (Sacks) (Sacks)
Water Cement Quick Gel Depth Placed
A. 30 10 1 119 Ft.
B. 30 10 —— 80 Ft.
C. 45 10 1/4 40 Ft.

D. 30 10 1/2 20 Ft.



HHS /gp

The cement used was Portland Type II.
After the final batch was pumped the grout surface was

at a depth of approximately 3 feet, which will be about
ground surface when excavation of the cell is completed.

A T ]

Henfy H. Sampgon, gr. .E.
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PREPARED FOR

ENERGY FUELS NUCLEAR, INC.
DENVER, COLORADO
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PART 2 - PRODUCTS

BER

A.

Jokw WA

MATERIALS

Approved sealing materials are as follows:

[1. Cement used for sealing mixtures shall meet the

requirements of ASTM Cl50 "Standard Specification for
Portland Cenment®. Type of c¢ement to be used for
sealing mixtures will depend on the existing
groundwater and well condition, and shall be one of
the following types as approved by the Contractor:
General Use

a. Type I:

¢ oderate Sulfate Registance
¢. Type III: High Early strength (For wells packed
with fine sands)

d., Type IV: High Sulfate Resistance]*

2. Cement grout shall be composed of one sack of Portland
Cement (94 pounds), with 3 to 5 percent, by weight, of
commercially processed sodium bentonite, to not more
than 7 gallons of potable water. The weight of the
neat cement shall be sufficient to prevent flow of
water into the well <from any aquifer penetrated.
Calcium chloride may be added to a Portland cement
grout to accelerate the set, but it shall not exceed
two (2) pounds per sack of dry cement.

PART 3 ~ EXECUTION

3.1
A.

GENERAL

Wells shall be sealed in a manner that is compatible with
the well design and 80 as not to act as a conduit for
future contamination of groundwater. Detailed well seal-
ing criterion are outlined in the Environmental Protection
Agency (EPA) Manual of Water Well Construction Practices,
EPA=570/9-75-001, Article 56, pages 133-142 and in Wyoming

Water Quality Division Requirements, Chapter XI, Section
70. The basic premise of the EPA criteria is to seal

A}

* Addendum No. 2

RVT

42368
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existing surface shall be filled with a mixture of
uncontaminated fine-grained (ML or CL) scil and a
minimum of 25 percent by weight of commercially
processed sodium bentonite and shall be hand-

tamped, as required.

f. The top of the plug of each abandoned well shall
be clearly and permanently marked by inscription;
either in the cement or on a steel plate embedded
in the cement, with the permit number, well
identification number and date of plugging,

6. The Subcontractor shall provide the following notifi-
cation of the well sealing operation:

a. The Bubcontractor shall notify the Contractor one
week prior to commencement of well sealing opera-

tipns.

b. Within 15 days of the completion of well sealings,
the Subcontractor shall submit a written well
sealing record with the Water Quality Control

Division.

PART 4 - MEASUREMENT AND PAYMENT

4.1

4.2

MEASUREMENT

Measurement for payment for sealing of monitor wells will
be by the linear feet of casing sealed. The measurement
will be from bottom of casing to the top of seal.

PAYMENT

Payment for sealing of monitor wells will be by the unit
price per linear foot quoted therefor in the Bid Schedule,
The price quoted shall include full compensation for fur=-
nishing all materials, eguipment, tools, accessories,
incidentals, labor, and for performing the work specified
in this Section including decontamination and disposal of

materials and equipment,

END OP SECTION 02090

4 aaa .



RVT

C.

The approved methods for the placement of a grout
seal ashall be as follows:

1) In wells where casing i3 removed, the cement
grout shall be introduced at the bottom of the
well or interval to be Bealed (or filled) and
placed progressively upward to the top of the
well, The grout shall be placed by the use of
grout pipe, drop pipe, tremie, cement bucket.
or dump bailer, in such a way as to avoigd
segregation or dilution of the sealing mate-
rials, Dumping grout material from the top of
the well shall not be permitted.

2) In wells where casing is not removed, the cal-~
culated amount of neat cement grout required
to £111 the well interval plus the annular
space outside the 1lining shall be placed
within the space to be grouted, running the
grout through a special cementing packer
manufactured for this purpose and installed
immediately above the perforated or ripped
zone. The grout shall be injected at a pres-
sure calculated to be at least 50 psi greater
than the normal hydrostatic pressure within
the well at the point of injecticen.

Por all wells located in areas where the construc-
tion grade elevation will be greater than or equal
to the existing grade surface, existing casiags
and cement grout seals shall be removed to a mini-
mum depth of 2 feet below the existing grade sgur-
face, or as required by the Contractor. Grouting
ghall extend to0 2 feet below the existing grade.
The interval from the top of the grout ¢o the
existing grade surface shall be £illed with a
mixture of uacontaminated fine~grained (ML or CL)
soil and a minimum of 25 percent by weight of
commercially processed sodium bentonite and shall

be hand-tamped, as required.

For all wells located in areas where the construc- _

tion grade surface will be less than the existing
grade surface (i.e, in areas of proposed cut), the
existing casings and cement grout seals shall be

.removed to & minimum of 2 feet below the grade cut

elevation as shown on the Subcontract Drawings or
a8 required by the Contractor. Grouting shall
extend to 2 feet below the grade cut elevation,
The interval from the top of the grout ¢o the

42368



abandoned wells and to reatore, as nuch as possible, the
geohydrologic regime in existence before the well was
constructed. The following eriteria shall apply to all
wells to be sealed on and in the vicinity of the site:

1. Well sealing operations shall be performed by a
licensed drilling or grouting contractor, with
demonstrated experience in sealing of wells,

2. All wells shall be sealed in such a manner that they
will not act as a conduit for fluids to flow from the
gpecific strata in which they were originally encoun-
teredo

3. All wells shall be located in the field and sealed by

the Subcontractor prior to the beginning of stripping,

. grading or other surface-disturbing activities that
will hinder the detection and sealing of wells. If
: any well cannot be located after a reasonable search,
the Subcontractor shall, prior to the commencement of

the well sealing operaticns, submit to the Contractor

a written report documenting the well number, the

areas covered and the effort spent in the search.

4. Upon discovery of any unknown wells during the earth-
work operations, the Subcontractor shall give the S8ite
Manager immediate 'verbal notice followed by written

confirmation within 24 hours.

5. Wells shall be sealed ac¢cording to the following pro-
cedures:

a. The Subcontractor shall check each well ¢to be
sealed for obstructions that may interfere with
the sealing operation and shall remove any such
obstructions prior to starting £illing operations.

b. In order to seal the well properly it is prefer-~
able to remove the well casings by methods ap-
proved by the Contractor as outlined in Article 56
of the ‘EPA Manual of water Well Construction
Practices. Upon removal, if the casings or the
materials are found to be contaminated, they shall
be decontaminated as required by the Contractor,
or disposed of in an off-gite disposal area.
If casing removal is not feasible, the casing

shall be perforated, ripped or otherwise diasinte-
grated by methods outlined in Article 56, to
ensure grouting of the entire annular space

between the casing and the borehole,

42368
RVT
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LANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws
Subject: Liner Bed

Date:

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East 3 North to South J%-3 o J-5
Date: 9-i%-39 Signature %///ﬁa A
Acceptance: L

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver. Colorado 80202
303/595-0933



B N EEL Y
L ANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws
Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface

acceptance grids.

West to East #3 North to South _713,3 ]‘(, J-3
Date: ?—/@’?i Signature ;me qgw':\.-—
.') U

Acceptance; L////

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500 Denver, Colorado 80202
303 595-0933



LANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws
Subject: Liner Bed

Date:

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East 4/ 4. A-3 North to South A-./ 4+ §/
Date: Y. 13-¢9 Signature gﬁg;%y; [é%;yéi,
Acceptance: L///

Rejection:

Comments:

One Tabor Center 1200 17th Streer  Suite 2500  Denver. Colorado 80202
303 595-0933



LANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws

Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface

acceptance grids.

‘Q"/\__—

West to East A-] 4c A-3 North to South 4./ 4o J-/
Date: 9297 Signature :Zu»ww Q*QA
Acceptance; L J
Rejection:

Comments:

One Taubor Center 1200 |7[i1 Street  Suite 2500  Denver, Colorado 80202
303 595-0933



LANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws
Subject: Liner Bed

Date:

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East RT North to South 12—} fo T-A
Date: 9-15-99 Signature %’f% /J/'//—;a/—'
Acceptance: o

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver, Colorado 80202
303 393-0933




LANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws
Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface.

acceptance grids.

West to East North to South ﬁ.j i~ L
Date: 9-/; 49 Signature ijﬂqrg,w\.i .

Acceptance; i

Rejection:

Comments: fmc/ao/eé all C—C Zu)-ej% Z?,,ée

One Tabor Center 1200 17th Street  Suite 2500 Denver, Colorado 80202
303'595-0933



gt
LANDMARK RECLAMATION

Livvy MrGiare
To: ?6mzéésnigan_

From: Lynn Laws

Subject: Liner Bed Preparation

Date: /-/2~37

Landmark Reclamation here~by submits for surface

acceptance grlii fAA T3

5 West to East @rif 4 North to South _4 4 76 J Y
Date: Jo-10-85 Signature _ Y7 /,uc,l—
Acceptance; (7§éLuLWl}&L£§;’ (%lak-tiih&NL
Rejection:
Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver. Colorado 80202
303 595-0933



L ANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws

Subject: Liner Bed
a4 G
Date: 10~ 13-27

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

T5 Hou T-%
o . 4" : —
West to East @r“J 7 North to South <4 Fo 0
Date: IO <=5 Signature gﬁhl\\ e D
Acceptance: ;%f;qf,g/f;ff;/?f

Rejection:

Comments:

One Tabor Center 1200 17¢h Street  Suite 2500 Denver, Colorado 80202
303 595-0933



LANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws

Subject: Liner Bed
pate: /C-17-89

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East (£,.u/s 7 North to South 7 7 #» 47
Date: /757 Signature W
Acceptance: )

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver, Colorado 80202
303 595-0933



owb

LANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws
Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface

acceptance grids.

West to East (&,i/s 7 North to South 7 > . 4 7
Date: /o085 Signature WA T—
Acceptance;

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500 Denn er, Colorado 80202
303-593-0933



IR U N B R
LANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws
Subject: Liner Bed
pate: [0-(7-%7

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East @$ﬁ/&n{ North to South T 5 #» ,Hﬂs'

Date: /& ~17-9B7 Signature /@ _‘/_/_/Q_é
Acceptance: ;32?;

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver. Colorado 80202
303 595-0933



il
LANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws
Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface

acceptance grids.

West to East é’r,'_f/; S North to South 7 & /A A%
Date: /<) 7-F 7 Signature LA 2
Acceptance;

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver, Colorado 80202
303 595-0933



I N N B
LANDMARK RECLAMATION

To: Tom Jernigan

From: Lynn Laws

Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface

acceptance grids.

West to East é’/"/’()/jé North to South A/ %4 A
Date: /- 18~ &7 Signature (7€?‘ﬁA44(
Acceptance;

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver. Colorado 80202
303-595-0933



LANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws
Subject: Liner Bed

pate: /[O0-1%-%7

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East (Crpfs & North to South ,44 70 I ¢
Date: 1C=18 9% Signature éZZé;gggéz(;4%;4§:
Acceptance: /CZ?

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500 Denver, Colorado 80202
303 595-0933



I N R B R
LANDMARK RECLAMATION

To: John S. Hamrick

From: Lynn Laws
Subject: Liner Bed

Date: /0 - a5- 87

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East £y /< ¥ North to South fAﬂ.L )

Date: [O)=30-%7 signature ZZpme A/ pmetie
Acceptance: TZ=

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver. Colorade 80202
303 595-0933



I T N Y
LANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws
Subject: Liner Bed Preparation

Date:

Landmark Reclamation here-by submits for surface

acceptance grids.

—

West to East 5;Ua4 b% North to South 4/4 ﬁéyz< )
Date: K0 -2.5- %7 Signature [7@41//
Acceptance. A ﬁaxﬁ'

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver, Colorado 80202
303,/595-0933



IR 5 § KEL
LANDMARK RECLAMATI

To:  John S. Hamrick
From: Lynn Laws
Subject: Liner Bed

Date: /o—gg—ﬁ?

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East il North to South 2~/ —=>J//

Date: 2/28/8 7 Signature % mee //M
Zcceptance: by,

Rejecticn:

Comments:

One Tabor Center 1200 17th Street Suite 2500 Denver, Colorado 80202
303 595-0933




T A N N R
LANDMARK RECLAMATION

To: John S. Hamrick
From: Lynn Laws

Subject: Liner Bed
pate: 0-37-97

Landmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East <§rk/ 1 North to South #/L72 -0 /2

Date: /{Azj/gf Signature %.- %/M—
Vd

Acceptance: >

Rejection:

Comments:

One Tabor Center 1200 17th Streer  Suite 2500 Denver, Colorade 80202
303 595-0933



I ¥ S B K N
LANDMARK RECLLAMATION

To: John S. Hamrick

From: Lynn Laws

Subject: Liner Bed

Date: 10-31-%7

I.andmark Reclamation here-by submits for compaction

and moisture evaluation grids.

West to East Qxhé /3Jy//{ North to South ﬁvz—J73,£U7-I7{)ﬁMr;Jys-

Date: /2! /8P Signature Mﬁ@é&
7 7

Acceptance: T

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2300  Dener. Colorado 80202
303 595-0933



IS N A
LANDMARK RECLAMATION

To: Tom Jernigan

From: Lynn Laws

Subject: Liner Bed Preparation

A gt
Date: - g bd

Landmark Reclamation here-by submits for surface

acceptance grids.

West to East Q;ad/ // North to South éT//;ﬁb /)

Date: fiem 8T Signature e —
Acceptance; ,Ei/%ﬁ- ~:§33<T

Rejeétion:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver, Colorado 80202
303-593-0933



I N I B
LANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws
Subject: Liner Bed Preparation

Date: 1-5-%7

Landmark Reclamation here-by submits for surface

acceptance grids.

West to East C~-.r,;~/ A North to Soysh A4/}
Date: i X2 Signature
== !

/ﬁ?/ ﬁzi>%,cﬂ,///

Acceptance; (/7S

Rejection:

Comments:

One Tabor Center 1200 17th Streer  Suite 2500 Denver, Colorado 80202
303 595-0933




I S T
LANDMARK RECLAMATION

To: Tom Jernigan
From: Lynn Laws

Subject: Liner Bed Preparation

pate: [/-1-49

Landmark Reclamation here-by submits for surface

acceptance grids.

West to East (y ik 344 /5 North to south 4.2 # T3, Doty 54 7
Date: H-1-%99 Signature [K(\N\/

Acceptance; (OL@ li&wi/

Rejection:

Comments:

One Tabor Center 1200 17th Street  Suite 2500  Denver, Colorado 80202
’ 303/595-0933
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PAGE .BB2

FROM EMNERGY FUELS NUCLERR

8:32

18 '88S

JuL

SHOP MATERIAL

)

FTEM NQ. ] GUAN DESCRIPTION
12"01A. DRISCO SPIGL N/2EA
3 1 4" TAPPED FLE. INCLUDING

FLANGE ADAPTIVE & BACKUP

RINGS .

FIELD MATERIAL

~@- fFusien Keld

eF

A3G°

@Fﬂ

i 120° [12°0JA. 100PS1 DRISCO
1 2 1 12°01A, 22 $/2* £LL, DRISCO
@)‘ 4 1 | 12" X10"9EOUCER, DALSCO
B 1 {4n°X8" REOULER. DRISCO
[ e 1 |8"X6° REDUCER, DRISCO
7 i |&"x4" REDUCER, DRISCOL
| 8 1 |a* FLANGE ADAPTER, DRISCO,
! W/ BACKUP RING
@ 9 2 |4"PVC FLANGE, SBCKET WELO
10 2 |4 PVC 45° ECL SODOKET WELD
11 | 4 14" PVL WYE, SOCKET WELOQ
12 7 1a® PYC CAP, SOCKEY wELD
5660 | 4" SLDTTED PYC,
H.R.R. 7/8Y
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QUALITY PLAN NO. QP-GEN-1-C4WM
PART ¥ Page 20

Form No. F-26
DESIGN CHANGE ORDER ¥ [ O
Project No. _ C4A LOM Date Nov, 28 1989
Drawing No. ‘\)/A
Specification No. N/p

Design feature

590‘!’ nlfr'IL Loao[i Cdnha ‘7LL.e Dor;r} EML% SO’ on.
Cen‘[‘er. prtwe+ Ql«y‘{’ MOL lomlx’_s "rLo Orm/en"{‘
| oss o—pm%na_/\ toef‘mugf of 1’7(9[‘\ (DIVL&S.

Change in design

Liner S'(olc SLODG’ joX e, ec,‘('('r)n, as Y‘fC/m'r((J

{ i
a4 ad«ns']L' [/l:OL wichlS .
J d

Reason

H’aue &WTL a(/a,ln L)LC_ ‘}D Du%h IVHZD %: DDHQL
ﬁzz bz,numu-‘— [Oro“gc_“{"(bnlu for dhe [\oovml Liner,

Initiated by: ) ey (On‘)’ ro.c'll’hf; LM?’% McRuive

Approvals:

Site Manager M %
L 7 A/
Design Engineer @%ﬂm&%«)
7 v




QUALITY PLAN NO. QP-GEN-1-C4WM
PART V Page 20

Form No. F-26

DESIGN CHANGE ORDER # 7+
Project No. CHA-wM Date October 22 (989
Drawing No. C#/~/

Specification No.

Design feature

W Th &Mﬁ'a%MFOQ @H'Vﬂ

Change in design
Prot/l/l a smepTh Afransition Eoc lirainsdallodiom in
Neocth tast cotner of cell. Thy Frengdion iy T e
b?ﬂwaus aé?(bmy%Cﬁz/ Y495

Reason
Mo Eillis indicated jnThis area o Liner jpnedelletim

r(g(,(;fcs aL .5‘7’?007”\ ‘/f%/' (S .

Initiated by: \ T\jH@mﬁC—pC

Approvals:
Site Manager AQ?&({:?§%44Z?/

Eagineer : l\gf}dmﬁllfv)?




/1 Cr 4

‘

DAILY TIME SHEET

PAINIIVIMAIUN L UnCtu My as a2 s s

065/ 7 C-Aa_n e OI’JCV‘
i/(/a 7?

) ‘ . ] DATE 2/~ /-8
CLIENT L/me JZC.D /%ﬂfm/s LOCATION .
( r
PROJECT : £ Cocuzy Loy Te Ly j0B/AREA UNIT CODE
WORK DESCRIPTION ml—” Loy Frow  $as J;);'ée da  Ewistine el 3 S Like
EMPLOYEE cLass |19 Ha(;e'T_nate Reg H'SO.T.HrS Reg.Amt. | OT.Amt | TOTAL
K094 Stan Fup C-Oper 0| _—3 | — | /800] 8 00
5900] £yie Rdyles A-Oper -
50531 Llmey //uf.si_ A-pher -
09 _fow Mckenzre A . Ager —
7 a N E
j TOTALS /8,00
EQUIPMENT MATERIAL / SUBCONTRACT (ATTACH BACKUP)
UNIT # TYPE / MODEL RATE | HRS.| AMOUNT | [INVOICE # VENDOR ‘ AMOUNT
YT 143 wlater byl #¥ez| B | 313,86
-/ 637 Scraperd /2448 [ 3 | 332.54
1Yt Lot Graclr 14997 3 | 149.91
7 ,y’GO oo (ouiicter | 42021 D [26 -2
,(j gr 1
TOTAL | 9462.52 TOTAL
, . LABOR 3 /&. 00
COMMENTS [L)[))’L pey )’r"dﬁ(ﬂﬁ%A%én ?6252
; A 7 7 EQUIPMENT .
: thmyic k. e i &y Livey g —_
: . MATERIAL / SC
‘G—#'—L&LMLM“J—%VL— . 280.52
ra 7[/3

- s
J;L%ﬁ/;, )2 e

TOTAL

PROJEG«"r SUPERINTENDENT /# MANAGER AUTHORIZED BY




ﬂéS/jn Céa e Ordey,

/(/07

DAILY TIME SHEET

Ll M VA/LVAL 2 A b & e e e

N

Y2 yr ’/W

- DATE /- -
CLIENT . Qmim My evals LOCATION"
PROJECT _ L2l 4A JOB/AREA UNIT CODE
WQRK DESCRIPTION ‘.L,V A E Lavhed mf Dke greg /%wéa'n'wa
'»’ﬂlgm Qdr= 1.5 #ﬁy \IOAM amric 7
f ‘/~J
EMPLOYEE cLass  |Re9RRE [ReI NS RegAmt | OT.Amt | TOTAL
Ndhl Stan Fuie C-Doey £ — —_
%) ric vies A Qyper —_
SOZA| £ mey Marst 4 - Opey 3 —
,Z/l/lm lauls FOYC oy -
TOTALS .
EQUIPMENT MATERIAL / SUBCONTRACT (ATTACH BACKUP)
UNIT # TYPE / MODEL RATE | HRS.| AMOUNT { [INVOICE # VENDOR AMOUNT
(h—ee | Mntor Grader 149972 3 | 149.91
_S-/ 437 Scrager | [24.18] 3 | 33254
W7 | 53/ L) udoh i J04.62] 2| 3/3.0¢ |
Kayan (ompiedt HEOF | 3 /12¢,21
2 s
TOTAL | Fe2.52 TOTAL
LABOR p—
‘ J ..
COMMENTS ,A_)A_‘{L ’éhf Efe] T/Le /f? T/O 7&2 <
/ 7 EQUIPMENT . SZ
A ke S (/7 Y
MATERIAL / SC —
Oﬂﬁv m%e ﬁc/»/] /er’n%
J[ 9¢2.52
yarte. N

TOTAL

PROJEG’{ SUPER!NTENDENT / MANAGER

AUTHORIZED BY




QUALITY PLAN NO. QP-GEN-1-C4WM
PART ¥ Page 20

Form No. F-26
DESIGN CHANGE ORDER * 9

Project No. (A UM Date Aovembey lSi 193

Drawing No. N/p
Specification No. N/p

Design feature

(%var}( )’OQC} Ctk@unr} (’eLL MO, L{A-

Change in design

CO'V\QJ:Y:;C'\L.IDVI of unst&mﬁa:prﬁ I”OO.OI‘ aroun&
Cell Mo, 4 a woirH, &FO'{I@G&L‘? Jibcles ae

}‘Em,u'rcd .

Reason

Pfou?o’t access rochi ‘%r ’IH<7O€C1[I(')m o?

Ailbe evosinng , otc.

Initiated by: J.2. Hamrl'c_/c

Approvals:

Site Manager /Z//%/M/ﬂ/
Design Engineer MW/




DCS(JV‘ C[Lm,é OYGI LA NL/tYA L U Lr‘vuuu‘-.v.. |

DAILY TIME SHEET (
No.9q
71 , / pate _//-2-89
_IENT /,/)110 (o ﬂ)f?f’m S » = LOCATION :
>rosecT _Rhle Koad _arpuud Cell 4 JOB/ — f);/)-j
NORK DESGRIPTION Finish IanIﬂqr Load epoun Cg// ¥ ng 7w
N tehes . g
Reg Rate Reg Hrs
EMPLOYEE CLASS O.T Rate O.T.Hrs Reg.Amt. { O.T.Amt TOTAL
. <~ ’
ql] knn Mekenzic /‘:—Olﬂfr s —_
TOTALS —
EQUIPMENT MATERIAL / SUBCONTRACT (ATTACH BACKUP)
b ounim # TYPE / MODEL RATE |HRS.| AMOUNT | [INVOICE # VENDOR AMOUNT

-6 | Motsy bopador 1999721 3 | /49.9/

TOTAL | /99.9/ TOTAL
J LABOR .-
COMMENTS O/EY 1’62/’ JLKLZ%/ /// ZI/? G/
EQUIPMENT .
ﬁ/l 1!“] YQ %e s /,( ]A [ f‘i ;Jvof L@d} &S% _
—Y/) _/ L PA MATERIAL / SC
N Y‘ ﬁm‘:/l[L /‘7I 7‘(0

N S TOTAL
e DI S S )
ROJECT/SUPERINTENDENT / MANAGER AUTHORIZED BY




J VU FIF/L J VULV QY B VL WP IDFey UN U ur G

Degfin CLMU&? ¢ O rder

DAILY TIME SHEET

No. 7
e
: DATE U2 -3/ 85
LIENT Uh:l\P#C/) /%'MA'Q/S LOCATION Ab/n(jgo
PROJECT __ Krad Q ra%wcj " Cfef// zy JOB/AREA bvolr ¥ UNIT CODE
WORK DESCRIPTION Aula /KOac/ O ual Cel YA _ﬁé F ek st
DA <oauth 4, Lo ot Lol 3 /’-757&'0.*' Tahe ”%Mr/é:,é
EMPLOYEE ‘cLass | e faE |ReI M | Reg.Amt | OTAmt | TOTAL
1509/ | kon [ kenzic ~Ooeyr —
04| St Fu a 6. (57m —
j TOTALS —_
3 EQUIPMENT MATERIAL / SUBCONTRACT (ATTACH BACKUP)
: '~
| uniT = TYPE / MODEL RATE | HRS.| AMOUNT | [INVOICE # VENDOR AMOUNT
W T [ 63) idader fo4ez | 1 | Z09.24
N6 | Moy Gud5 [ 499F | 4 | 199.68
TOTAL | 409,12 TOTAL
: . LABOR —
. /
COMMENTS O\DBY&%{\G 7//mr 70 zie : e
: J 13 ) J/ EQUIPMENT XA
Ling L eof i gjguﬂ raze. ' ~ —
17 MATERIAL / SC
' 409./2
. s ¥ .
d - TOTAL =

=04l T k>
o

e

ROJECT/SUPERINTENDENT / MANAGER AUTHORIZED BY




INTERNAL

‘Umetco Minerals Corporation CORRESPONDENCE
WHITE MESA MILL * PO. BOX 6869 * BLANDING, UTAH 84511
T (801 678-2221
o [Nemel M. D. Vincelette pete October 17, 1989
b G. F. Richards o
Divigi i i .
een H. R. Roberts Originating Dees G. L. Swanson
Location D. K. Sparling Ares
o C. 0. Sealy
P J. S. Hamrick Answering L Date
- L. Laws
K. Wood Subject Cell 4A Design Change
; No. 6
Copy to

Enclosed is a design change order issued to cover installation of
slimes drain system. Please review and if any questions arise

please advise.

Sincerely,

G. L. Swanson’
Q C Officer

GLS/gp
Attachments (3)
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Umetco Minerals Corporation CORRESPONDENCE

WHITE MESA MILL ¢ PO. BOX 669 * BLANDING, UTAH 84511
T [BO)678-2221

oMName] M. D. Vincelette Date June 29, 1989

’ G. F. Richards ‘

Division H. R. Roberts Originating Dept. G. L. Swanson
: D. K. Sparling

~ocation C. O. Sea ly Ares

J. S. Hamrick

wArea L. Laws Answering Letter Date
B K. Wood

subiect  Cell 4 Design Change
Copy to

Enclosed is a design change order issued to cover placement
of excavated Cell 4A material as cover on Cell 2. Please
review and if any questions arise please advise.

Sincerely,

G. L. Swanson
Q. C. Officer

GLS/gp

Attachments (3)
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LANDMARK RECLAMATION

June 21, 1989

Mr. Don K. Sparling

UMETCO Minerals Corporation
P. 0. Box 669

Blanding, Utah 84511

Dear Don:

We have reviewed the situation with respect to placement of random exca-
vation material from the Cell 4A construction into the Cell 2 area for reclama-

tion.

As we discussed this morning, our cost for transporting material and
placing it as cover over Cell 2 will be an additional $0.54 per cubic yard.
This is in addition to the reimbursement to Landmark under our existing contract
for excavation of material from the Cell 4A area. This additional cost is a
reflection of the increased cycle time for equipment to make the round trip and
dump material over the Cell 2 tailings and the cost for dozer time to spread the
material over the tailings. Also included is the increased cost of maintenance
and dust control measures on the additional length of haul road.

This additional cost of $0.54 per cubic yard covers material placed only on
the east end of the Cell 2 area working toward the west of the tailings pond.
We have included no additional cost for raising the moisture content of the
random fill or compaction of this fill material over the Cell 2 area.

Because of the soft and deformative nature of the tailings material over
vhich this random fill will be placed, I would suggest that we measure the ad-
ditional payment for these yards on the basis of load count only. An accurate
survey volume of the material placed in the Cell 2 area will be very difficult
to obtain. The 20 cubic yards per scraper, which we have been using as our
estimated per load volume removed from the Cell 4A area, is a conservative load
factor based on the Cell 1, 2 and 3 construction utilizing the identical equip-
ment which is on site now. If this number is acceptable to you, I would propose
an amendment or change order to our existing contract to cover this additional
cost of yardage taken to Cell 2 for reclamation.

If you have any questions, please feel free to call.
Very truly yours,
/N see
Harold R. Roberts

Vice President and
General Manager

.HRR:pl

One Tabor Center 1200 17th Streer  Suite 2500 Denver, Colorado 80202
303:595-0933
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Where practical, raffinate crystals shall be compacted by at least two passes
of a D-7 Dozer or equivalent. During construction, the compaction
requirements for the crystals shall be reevaluated based on field conditions
and modified by the Site Manager or his designated representative with the
agreement of the NRC Project Manager.

The contaminated soils and other cleanup materials after the bridging 1ift
shall be compacted to at least 80 percent of standard Proctor maximum density

(ASTM D-698).

5.0 CELLS 2, 3, AND 4 (PROPOSED)
5.1 Earth Cover

An earth cover shall be placed over tailings Cells 2, 3, and 4. The general
grading plan is shown on Drawing WM-1. Reclamation cover cross-sections are

shown on Drawings WM-2 and WM-3.

The earth cover shall be constructed of the following materials.

« Random Fi11 (lower laver) 4,0 feet (minimum)
- Clay Liner 1.0 foot
+ Filter Material 1.0 foot
- Random Fil1l1 (Upper layer) 3.5 feet
- VYegetative Support Material 0.5 foot
5.2 Materials
5.2.1 Physical Properties

The physical properties of materials for use as cover soils shall meet the
following:

Random Fill (upper and lower layers) - These materials will be mixtures of
cTayey sands and silts with random amounts of gravel and rock size material.
Rock sizes up to 12 inches in diameter will be allowed in the fill but at
least 30 percent of the material will pass the No. 40 sieve. For that portion
passing the No. 40 sieve, these soils will classify as CL, SC, MC or SM
materials under the Unified Soil Classification System.

Clay Layer Materials - Clays shall have at least 40 percent passing the

No. 200 sieve. The minimum 1iquid 1imit of these soils shall be 25 and the
plasticity index shall be 15 or greater. These soils shall classify as CL or
CH materials under the Unified Soil Classifiction System.

Filter Materials - The soils will be SM materials obtained from on-site soils
or by crushing sandstone bedrock. The permeability of this material will be
at least 2 orders of magnitude greater than the clay layer material.

Vegetative Support Material - This material will consist of near surface soils
stripped and stockpiled from previous constructipn operations.

|
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~ Umetco Minerals Corporation

WHITE MESA MILL ¢ RPO. BOX 668 * BLANDING, UTAH 84511
T [BO) 678-2221

May 17, 1989
REPORT NO. 1

Mr. Ed Hawkins, Director

U. S. Nuclear Regulatory Commission
Region IV

Uranium Recovery Field Office

Box 25325

Denver, CO 80225

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period May 9, 1989 to May 12, 1989 , 4 days

of construction activity occurred.

These activities consisted of:___Stripping.

Testing activities included:

0 In place density tests (Nuclear)

0 In place density tests (sand cone)

5 ASTM D-698 Moisture Density Relations

5 ASTM D 1140-54 Soils Finer than No. 200 Sieve
5 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed None

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

24, 2 S

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. 8. Hamrick



Umetco Minerals Corporation

. u WHITE MESA MILL ® RPO. BOX 663 * BLANDING, UTAH 84511

= [B01) 578-2221

May 17, 1989

Mr. Robert L. Morgan, P.E.
State Engineer

w1 State of Utah

Department of Natural Resources
Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period May 9, 1989 to May 12, 1989 , 4 days

of construction activity occurred.

These activities consisted of: Stripping.

Testing activities included:

0 In place density tests (Nuclear)
i 0 In place density tests (sand cone)
5 ASTM D-698 Moisture Density Relations
5 : ASTM D 1140-54 Soils Finer than No. 200 Sieve
5 ] ASTM D 4318-84 Atterberg Limits Tests.
Of the tests performed None

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

LA o)

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



~ Umetco Minerals Corporation

L

WHITE MESA MILL ¢ PO, BOX 669 * BLANDING, UTAH 84511
o [801) 678-2221

May 23, 1989
REPORT NO. 2

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah

Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _ May 15, 1989 to __ May 19, 1989 , 5  days

of construction activity occurred.

These activities consisted of:__Stripping, proof rolling, placiﬁg

fill in south dike, removal and stockpiling of calcareous

material from cell.

Testing activities included:

11 In place density tests (Nuclear)

3 In place density tests (sand cone)

1 ASTM D-698 Moisture Density Relations

0 ASTM D 1140-54 Soils Finer than No. 200 Sieve

0 ASTM D 4318-84 Atterberg Limits Tests. -

Of the tests performed__ Two in-place density tests indicated

moisture contents that

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the
structure.

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

%%Samps: oj,)' Jr. P. E.

Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick'



- Umetco Minerals Corporation

WHITE MESA MILL * RO. BOX 669 * BLANDING, UTAH 8451
o T (801 678-2221

May 30, 1989
REPORT NO.3

Mr. Robert L. Morgan, P.E.

State Engineer

State of Utah

Department of Natural Resources
Division of Water Rights

Dam Safety

1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

™ During the period May 22, 1989 to May 26, 1989 , 5 days

of construction activity occurred.

These activities consisted of:___Placing fill in south dike,

removal and stockpiling of calcareous material from cell.

Testing activities included:

25 In place density tests (Nuclear) ;
. 6 In place density tests (sand cone) |
;3 2 ASTM D-698 Molisture Density Relations

4 ASTM D 1140-54 Soils Finer than No. 200 Sieve

4 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed_ Five in-place density tests indicated

moisture contents that

failed to meet specification requirements.



A1l of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

Hénry H. Sa psoh, Jr. P. E.

Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



Umetco Minerals Corporation

- WHITE MESA MILL * PO. BOX 669 * BLANDING, UTARH 84511
S = [BO1 678-2221
U

June 7, 1989
REPORT NO.4

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah

Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 42 Tailings Pond Construction

Gentlemen:

During the period May 30, 1989 to June 2, 1989 , 4 days

of construction activity occurred.

These activities consisted of:_ _Placing fill in south dike,

removal and stockpiling of calcareous material and clay material

| from the cell.

Testing activities included:

26 In place density tests (Nuclear)

8 In place density tests (sand cone)

4 ASTM D~698 Moisture Density Relatioﬁs

4 ASTM D 1140-54 Soils Finer than No. 200 Sieve
4 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed Two in-place density tests indicated

moisture content that

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the
structure.

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

A LS.

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



- Umetco Minerals Corporation

WHITE MESA MILL * PO. BOX 669 * BLANDING, UTAH 84511
- e [BO] 678-2221

June 20, 1989
REPORT NO.5

Mr. Robert L. Morgan, P.E.

State Engineer

State of Utah

Department of Natural Resources
Division of Water Rights

Dam Safety

1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period June 5, 1989 to June 9, 1989 , 5 days

of construction activity occurred.

These activities consisted of:__ Placing fill in south and west

dikes and removal and stockpiling of clay material from the

cell.

Testing activities included:

49 In Place Density Tests (Nuclear)
6 In Place Density Tests (Sand Cone)
4 ASTM D-698 Moisture Density Relations

7 ASTM D 1140-54 Scils Finer Than No. 200 Sieve
7 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed Six in-place density tests indicated

moisture content that

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities
Stated as Tests Per Cubic Yard

This Period Cumulative
6/5/89 to 6/9/89 5/17/89 to 6/9/89
1:747 1:795 In Place Densities

And Moisture Content
1:5866 1:4959 Atterberg Limits Tests
1:5866 1:4959 Soil Gradations
1:10265 1:6943 Moisture Density

Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

Henr? H. ngpsoﬁ, Jr.’Zﬁ E.

Q@ A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



- Umetco Minerals Corporation

WHITE MESA MILL ® PO. BOX 668 * BLANDING, UTAH 84511
- T B0 678-2221

June 23, 1989
REPORT NO. 6

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _June 12, 1989 to _June 16, 1989 , 5 days

of construction activity occurred.

These activities consisted of:_ Placing fill in south and west

dikes and removal and stockpiling of clay material from the

cell.

Testing activities included:

55 In Place Density Tests (Nuclear)

. 11 In Place Density Tests (Sand Cone)

j 5 ASTM D-698 Moisture Density Relations
12 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
12 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed Two_in-place density tests indicated

moisture content that

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities
Stated as Tests Per Cubic Yard

This Period Cumulative

6/12/89 to 6/16/89 5/17/89 to 6/16/89

1:790 1:801 In Place Densities
And Moisture Content

1:4345 ~1:4596 Atterberg Limits Tests

1:4345 1:4596 Soil Gradations

1:10428 1:8225 Moisture Density
Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

ey 2 gﬂwﬂ

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



A/

Umetco Minerals Corporation

u WHITE MESA MILL * PO, BOX 563 ¢ BLANDING, UTAH 84511

T (B0} 678-2221

June 28, 1989
REPORT NO. 7

Mr. Robert L. Morgan, P.E.

State Engineer
State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220

Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _June 19, 1989 to _June 23, 1989 , 5 days

of construction activity occurred.

These activities consisted of:___Placing fill in south and west
dikes and removal and stockpiling of clay and random material

from the cell.

Testing activities included:

63 In Place Density Tests (Nuclear)

16 In Place Density Tests (Sand Cone)

7 ASTM D-698 Moisture Density Relations

12 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
12 ASTM D 4318-84 Atterberg Limits Tests.

Of the tests performed Ten in-place density tests indicated

moisture content that

failed to meet specification requirements, and 2 in-place density

tests indicated densities that failed to meet specification

requirements



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Freguency of Testing Activities
Stated as Tests Per Cubic _Yard

This Period Cumulative

6/19/89 to 6/23/89 5/17/89 to 6/23/89

1:569 1:735 In Place Densities
And Moisture Content
1:3750 1:4193 Atterberg Limits Tests
1:3750 1:4193 Soil Gradations
1:6429 1:7189 Moisture Density
Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

%&Xg”%j

Henry H. Sampson, Jr. .

Q A Consultant

Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



'Umetco Minerals Corporation

WHITE MESA MILL ® PO. BOX 8669 * BLANDING, UTAH 84511
A T (BOM) 678-2221 .

July 7, 1989
REPORT NO. 8

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

= Gentlemen:

During the period _June 26, 1989 to _June 30, 1989 , 5 days

of construction activity occurred.

These activities consisted of:__ Placing fill in west dike and

removal and stockpiling of clay material from the cell.

Testing activities included:

39 In Place Density Tests (Nuclear)
9 In Place Density Tests (Sand Cone)
5 ASTM D-698 Moisture Density Relations
11 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
11 ASTM D 4318-84 Atterberg Limits Tests.
Of the tests performed 5 in-place density tests_indicated

moisture content that

failed to meet specification requirements, and 1 in-place density

tests that indicated densities that failed to meet specification

requirements



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities

Stated as Tests Per Cubic Yard

This Period Cumulative

6/26/89 to 6/30/89 5/17/89 to 6/30/89

1:796 1:744 In Place Densities
And Moisture Content

1:3475 1:4059 Atterberg Limits Tests

1:3475 1:4059 Soil Gradations

1:7644 1:7258 Moisture Density
Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

EEAS S|

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



Umetco Minerals Corporation

o WHITE MESA MILL * PO. BOX 669 ¢ BLANDING, UTAH B4511
i o [BO1) 678-2221

July 14, 1989
REPORT NO. 9

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220

Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _July 5, 1989 to _July 8, 1989 , 4 days

of construction activity occurred.

These activities consisted of: Placing fill in south, east and

west dikes and removal and stockpiling of clay material from the

cell, and material classified as random.

Testing activities included:

26 In Place Density Tests (Nuclear)
9 In Place Density Tests (Sand Cone)
4 ASTM D-698 Moisture Density Relations
8 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
8 ASTM D 4318-84 Atterberg Limits Tests.
Of the tests performed 7_in-place density tests indicated

moisture content that

failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities

Stated as Tests Per Cubic Yard

This Period: Cumulative
7/5/89 to 7/8/89 5/17/89 to 7/8/89
1:653 ’ 1:735 In Place Densities

And Moisture Content
1:2858 1:3916 Atterberg Limits Tests
1:2858 1:3916 Soil Gradations
1:5715 1:7091 Moisture Density

Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Sincerely,

Henry H. Sampson, Jr.

Q A Consultant

Umetco Minerals Corporation
White Mesa Mill

¥xc: J. S. Hamrick



- Umetco Minerals Corporation

WHITE MESA MILL ® RPO. BOX 663 * BLANDING, UTAH 84511
T (BO) 878-2221 :

July 20, 1989
REPORT NO. 10

'Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220
Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _July 10, 1989 to _July 14, 1989 , 5 days

of construction activity occurred.

These activities consisted of:__Placing fill in south, east and

_west dikes and removal and stockpiling of clay material from the

cell, and material classified as random. Also placing 3’ of
random cover on Tailings Cell No. 2. '

Testing activities included:

33 In Place Density Tests (Nuclear)
14 In Place Density Tests (Sand Cone)
5 ASTM D-698 Moisture Density Relations
10 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
10 ASTM D 4318-84 Atterberg Limits Tests.
Of the tests performed 2 in-place density tests indicated =

moisture content that failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Frequency of Testing Activities
Stated as Tests Per Cubic Yard

This Period Cumulative

7/10/89 to 7/14/89 5/17/89 to 7/14/89

1:602 1:719 In Place Densities
And Moisture Content

1:2828 1:3775 Atterberg Limits Tests

1:2828 1:3775 Soil Gradations

1:5656 1:6920 Moisture Density
Relations

All individual materials tests and inspection reports are filed
in the project files on site.

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick

34



Umetco Minerals Corporation

i WHITE MESA MILL * PO. BOX 662 * BLANDING, UTAH 84511
S o (801 678-2221
P

July 31, 1989
REPORT NO. 11

Mr. Robert L. Morgan, P.E.
State Engineer

State of Utah
Department of Natural Resources

Division of Water Rights

Dam Safety
1636 West North Temple, Suite 220

Salt Lake City, Utah 84116-3156

Re: Cell 4A Tailings Pond Construction

Gentlemen:

During the period _July 17, 1989 to _July 24, 1989 , 6 days

of construction activity occurred.

These activities consisted of: Topping out fill on south, east &

west dikes and removal and stockpiling of clay material from the

cell, and material classified as random. Also placing 3’ of

random cover on Tailings Cell No. 2.

Testing activities included:

20 In Place Density Tests (Nuclear)
2 In Place Density Tests (Sand Cone)
1 ASTM D-698 Moisture Density Relations
1 ASTM D 1140-54 Soils Finer Than No. 200 Sieve
1 ASTM D 4318-84 Atterberg Limits Tests.
Of the tests performed 1 in-place density tests indicated

moisture content that failed to meet specification requirements.



All of the material that failed to meet specified requirements
was reworked to meet specifications or was removed from the

structure.

Only 1,460 cu. yds. of fill material was placed during this 6 day
period to fill in low spots and bring all dikes to the specified

elevations.

Frequency of Testing Activities
Stated as Tests Per Cubic Yard

This Period. Cumulative

7/17/89 to 7/24/89 5/17/89 to 7/24/89

1:66 1:682 In Place Densities
And Moisture Content

1:1460 1:3751 Atterberg Limits Tests

1:1460 1:3751 Soil Gradations

1:1460 1:6804 Moisture Density
Relations

All individual materials tests and 1nspectlon reports are filed

in the project files on site.
WW

Henry H. Sampson, Jr. P. E.
Q A Consultant
Umetco Minerals Corporation
White Mesa Mill

xc: J. S. Hamrick



Attachment L



Cell 4A Construction Report

Activities Data

Book 1

Table of Contents

o Construction Contract

e Work Orders and Purchase Orders
e Correspondence

e Cost Codes and Monthly Cést Data

¢ Schedules

e Form F-1 Construction Activities Report



Cell 4A Construction Report

Activities Data

Book 2

Table of Contents

e Form F-2 Excavation Observation Report
e Form F-3 Fill Observation Report

e Form F-5 Field Density Test (Sand cone, Balloon)
e Special Testing  Calcareous Soils

e Soilslab - Calibrations

e Weekly Reports - Internal

e Reports to NRC

e Reports to State of Utah

e Regulatory Letters

e Field Change Orders

e Design Change Orders

e Compliance Reports

e Clay Acceptance



Cell 4A Construction Report

Activities Data

Book 3

Table of Contents

e Form F-4 Soil Sampling Log



Cell 4A Construction Report

Activities Data

Book 4

Table of Contents

e Form F-19 Liner Seam Nondestructive Tests

e Form F-20 Liner Assembly Daily Report



Construction Photographs



Photo No. 1 - Soil Removal from Cell 4A Interior
( note water sprinklers to increase moisture
content of soil to be used in Dike Construction)

Photo No. 2 - Construction of Cell Dike (south side)



Photo No. 3 - Construction of Cell Dike (west side)

Photo No. 4 - Dike Construction and Rock Removal Activities



Photo No. 5 - Rock Removal Activities

_— P iRt LR o
r 7 o34 1) 1 ae s . devy

Photo No. 6 - Installation of Clay Liner



Photo No. 7 - Preparation of Side Slopes Prior to Liner Installation

Photo No. 8 - Clay Liner Prior to Final Grading
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Photo No. 10 - Leak Detection Pipe Trench

by
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Photo No. 13 - Aerial View of Cell 4A Construction
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