
:~l 

• j 

.' .. l 
'.J 

i 
' l 

' ' 
' ' '·I 

_j 

i ;: 1 
\ 'I 

\ :.l 
\ 'J 

Construction Report 

Tailings Cell 4A 

White Mesa Uranium Mill- Tailings Management System 

International Uranium (USA) Corporation 
Independence Plaza 

Suite 950 
1050 Seventeenth Street 
Denver, Colorado 80265 

August2000 



HAROLD R. ROBERTS, P.E. 

Mr. Ronald F. Hochstein 
President and Chief Executive Officer 
International Uranium (USA) Corporation 
1050 Seventeenth Street 
Suite 950 
Denver, Colorado 80265 

Dear Ron: 

4051 South Holly Street • Englewood, Colorado 80111 • (303) 756-2440 

September 7, 2000 

Enclosed are four (4) copies of the Cell4A Construction Report. This Report was compiled from 
my own historical knowledge and records of the construction activities, as well data available at the 
White Mesa Mill offices and the central files in the Denver office of IUC. I have also enclosed 
computer disks containing representative photographs of the construction activities and the text of 
the Construction Report. 

If you need any additional information, please feel free to contact me. 

Very truly yours, 

~~ 
Harold R. Roberts, P. E. 

/hrr 

Enclosure 



Table of Contents 
':~· . 
. <· 

Page 

l List ofFigures 1 

~ \ 

i List of Attachments ii 
I 

:'rl .. , 
Construction Report r~: 

! 
j 1.0 Introduction and Summary 1 

2.0 Design 2 

3.0 Quality Plan 4 

j,;, 

4.0 Regulatory Approvals 5 i~~s 
';} 

--, 
' 

5.0 Construction Activities 6 

-~ 5.1 Topsoil Removal 7 
l 

5.2 Soil Excavation 7 

5.3 Dike Construction 7 

: 
i 

5.4 Rock Excavation 8 

5.5 Plugging of Existing Monitor Wells 9 

5.6 Clay Liner 9 
~- ·.;: 

l'.:) 
5.7 Leak Detection System 9 

:·:;·.; 

i 
5.8 Synthetic Liner 10 

. ~ . : 

5.9 Slimes Drain 10 

6.0 Design Modifications and Changes 11 

7.0 Reporting 12 

8.0 Supporting Documentation 13 

• Figures 

• Attachments 

• Construction Photos 
-j 
j 



List of Figures 

Figure 1 Cell 4A Layout and Coordinates 

Figure 2 Cell4A As-Built Contours 

' I 
-··], 

1 



-_, 
! 

:( 

' __ } 

I 

j 
I 

Attachment A 

Attachment B 

Attachment C 

Attachment D 

Attachment E 

Attachment F 

Attachment G 

Attachment H 

Attachment I 

Attachment J 

Attachment K 

Attachment L 

List of Attachments 

NRC License Amendment No. 20 - Authorization to Construct and 
Operate Cell 4A 

Authorizations to Construct Cell4A - State ofUtah 

Form F -1 Construction Activities Report 

Compliance Report 

Form F-3 Fill Observation and Testing 

Form F-4 Soil Sampling Log 

Abandonment ofMonitor Well# 13 

Clay Liner - Moisture Content Verification 

Leak Detection System - Piping Detail 

Design and Field Change Orders 

Regulatory Submittals 

Table of Contents - Data Books (1 through 4) 

11 

:; 



b.·.·J· ,. 

! 
I 
I 

I 
i 

J 

Section 1.0 Introduction and Summary 

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. 

Cell4A 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. 

MonitorWell13, installed after the earlier completion ofCell3, was located within the Cell4A area 
and was abandoned and plugged as a part of the construction activities. 

In order to facilitate dewatering of tailings sand deposited in Cell4A, a slimes drain system consisting 
of perforated pipes covered with a sand filter was installed in the south west comer 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. 
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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. Cell4 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 ofWaste Management. 

Title 10, Code ofFederal 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 ofCell4A was developed as a part of the Cell4A Design and 
submitted to regulatory agencies for approval. The Plan is detailed in Attachment IT to the Cell4A 
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 infonnation 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 Cell4ADesign 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, April10, May 12, 
August 23, September 6 and 29, November 8, 1989, and January 10, 1990. 

A copy ofLicense 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 ofNatural 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 Cell4ADesign 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 ofCell4A 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 
i 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 
·j Control/Quality Assurance (QA/QC) according to the approved Plans and Specifications. 

! 
J 

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

1 - Caterpillar 633 Scraper 
2 - Caterpillar 637 Scraper 
1 - Caterpillar 633 Water Wagon 
1 - Caterpillar 631D Water Wagon 
1 - Caterpillar 14G Motor Patrol 
1 - Caterpillar 988B Front End Loader 
3 - Caterpillar 769 Truck 
1 - Caterpillar 815B Compactor 
1 - Raygo 65 Compactor 
1 - Caterpillar CS553 Smooth Drum Roller 
1 - Caterpillar CS323 Smooth Drum Roller 
1 - Fiat Allis HD-31 Dozer 
1 - Caterpillar D8K Dozer 
4 - Portable Light Plants 
1 - Portable Soils Laboratory 
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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. 
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5.1 Topsoil Removal 

Removal of the topsoil in the Cell4A 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 Cell4A tailings pond. 

5.3 Dike Construction 

The Cell4A 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 Cell4A 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 QNQC 
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. 

QNQC 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 QNQC 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 Cell4A dikes. Project 
photos attached to this report show various phases of dike construction. 

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 Cell4A was very similarto 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 Cell2 during the Cell4A construction activities. 
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5.5 Plugging ofExisting Monitoring Wells 

Monitor Well13, installed after the earlier completion ofCell3, was located within the Cell4A 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 ofCell4A 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 
QNQC 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 of5,600 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 comer 
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 back:filled 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 (HOPE) liner was installed in Cell4A 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 Cell2 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 comer of 
Cell4A All 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. 

Page 10 

'· 
•-:.· 



! 

] 
J 

6.0 Design Modification and Changes 

A total often (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. 
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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. 
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8.0 Supporting Documentation 

All of the required Quality Assurance/Quality Control (QA/QC) requirements were fu1filled for the 
Construction ofCe114A 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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Figure 1 Cell 4A Layout and Coordinates 

Figure 2 Cel14A As-Built Contours 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

REGION IV 

URANIUM RECOVERY FIELD OFFICE 
BOX 25325 

DENVER. COLORADO 80225 

MAR I 1990 

Xc.. lc.-Ht:.r Dt...\y 

£w~ (;.GCZ. 

t..uW B \<-I+ c... 

Wlj)V 
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Docket No. 40-8681 
SUA-1358, Amendment No. 20 
04008681210R 

CcJA~r~l tJU_ 

Umetco Minerals Corporation 
ATTN: Don Sparling, Plant Superintendent 
White Mesa Uranium Mill 
P.O. Box 669 
Blanding, Utah 84511 

Dear Mr. Sparling: 

Our office is in receipt of your amendment request dated February 8, 1989, to 
construct Cell 4A. Based on the supporting information submitted on 
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 

B. 

5615.4 feet, which will provide 2.8 feet of freeboard. 

Effective with issuance of Amendment No. 20 and until April 30, 
1990, the maximum operating elevation in Cell No. 3 shall not 
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 
tailings approaches 600,000 tons, considering all tailings 
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 license amendment request. The 
amendment request shall be submitted to NRC by the time the 
total tonnage of dry tailings reaches the 600,000 ton limit. 

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

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

The crest of the dike in Drainage Basin B1 shall be raised to 
elevation 5648.5 feet by March 31, 1990. 

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 
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. 

All 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 
and D. L. Jacoby of my staff on February 27, 1990. 

Sincerely, 

Director 

Enclosure: 
Source Material License SUA-1358 

Case Closed: 04008681210R 
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DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF WATER RIGHTS 

DPP C. Hans•·n 

E"~wc·uri\'t• IJJn•c·rur 

.Do.M. s~~~y 

1636 west North Temple. SUire 220 

Sail Lake City. Utah 84116·3156 

801·538-7240 

Mr. John Hamrick. 
Site Environmental Coordinator 
Umetco Minerals Corporation 
Whi t.e Mesa Mill 
P. 0. Box 669 
Blanding, UT 84511 

May 12, 1989 

RE: Cell 4 tailings pond construction 

Gent.lemen: 

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

Prior to the initiation of anv constructinn. the following 
information must be submitted to the State Engineer: 

1. The names and qualifications of the inspector for the 
project .. 

2. The name of t.he contractor for the project.. including the 
name of the contractor's representative(s) responsible for the 
project. 

\ 

3. The estimated starting and completion dates for th~ project. 

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

1. Summaries of results of all material tasts undertaken should 
be submitted on a weekly basis. 

2. Copies of. daily inspection reports should also bE\_ submitted 
weekly along w1th the material tests. \ 

3. Documentation of any major 
or materials must be submitted. 
their use. 

change in construction practices 
in writing. and approved prior to 

B~for~ the dam can 
condition must be met 

be_._ .. Placed in operat.Jon. the follot-7ing 
to obtain final approval to store water: 

1. The State EngineAr·s office must be notified of, and involved 
in .. ~ final .tnspect,ion of the pro.ject t.ho:~t. involves all 
interested parties. 

an equal opportumty employer 
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Umet.co Min""?.ra.ls 
May 12. 19,39 
page 2 of 2 

Within sixty (60) calendar days of the completion of the project, 
the State Engineer should be supplied with a final set of mylars 
that represent the "as-constructed" proJect. Failure to provide 
such plans may cause the State Engineer to rescind his approval 
of the pro.iect .. 

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

Sincerely, 

R~~~~ 
State Engineer 

RLM/rbh/Jm 

cc: Mark Page. Price Area Engineer 

\ 

: .. 



Umetco Minerals Corporation ·u WHITE MESA MILL • P.O. E30X 669 • BLANDING, UTAH 84511 
, [801)678-2221 

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, UT 84116-3156 

May 17, 1989 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

\ 

In response to the requests in you letter dated May 12, 1989, ~~e 
following is submitted: · 

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

J. s. Hamrick 
G. L. Swanson 
H. H. Sampson 
T. s. Krake 
R. Day 

2. The contractor for the project is Landmark Reclamation. 

" 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 
Consul tan\ 

JSH/gp 

Sincerely, 

))s~ 
~ETCO MINERALS CORPORATION 
J. S. Hamrick 
Q A Officer 

_, --
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Norman H. Bans~rter 
Gavomor 

Suzann~ Dandoy, M.D., M.P.H. 

State of Utah 
DEPARTMENT OF HEALTH 
DMSION OF ENVIRONMENTAL HEALTH 

288 North U60 west 

P.O. Box 16690 

Kffinfth L Alk~ma San Lake City. Utah &4116-0690 
OlrOCU>r (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 A1 

BAQE-375-89 

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 Minerals· 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 equipmer.~ used to construct shall consist of the following: 

A. 
B. 
c. 
D. 
E. 
F. 
G. 
H. 
I. 

Scrapers ( 3) 
Cat trucks (3) 
'Cat crawlers.,-(2) 
Front--end lo~der ( 1) \ 
Compactor (l) . 
Grader· (1) 
Water truck (1) 
Personnel vehicles (1) 
Other equipment ~rhicb does not produce air contaminants 

3. Cell #4 shall consist of two separate cells; known as Cell A and 
Cell B. Cells 4A ~nd 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 belm~-grade repository similar to the previously 
construcLed cells in the Tailings Management System. 

,._ 
' .. · 
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John S. Hammrick 
Hay 22, 1989 
Page 2 

4. 

5. 

6. 

Visible emissions from any point or fugitive emission source 
associated with the installation or control facilities of Cell 
#4 shall not exceed 20% 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 spr~yed and/or chemically treated to the extent necessary 
to maintain a 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 a 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: 

Date 
Number of treatments made 

A . 
B. 
c. 
D. 

Rainfall received, if any, and approximate amount 
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. If chemical treatment is 
to be used, the plan must be approved by the Executive Secretary. 

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

be controlled 
warrant or as 

The speed of 

7. The storage piles shaJ.l be watered to minimize generation of 
fugitive dusts as dry conditions warrant or as determined 
necessary by the Executive Secretary. 

8. For front-end loading orerations and truck dumping operations, 
the drop distances shal 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 4% 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. 
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John S. Hammrick 
May 22, 1989 
Page 3 

9. 

10. 

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 I 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. 

11. All installations and facilities authorized by this approval 
order shall be adequately and properly maintained. 

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

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 S02 , 80.7 tons/yr for NOx, 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. 

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

The Bureau of Air Quality is authorized to charge a fee for reimbursement of 
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, 

~i-13~~ 
F. Burnell Cordner, Executive Secretary 
Utah Air Conservation Committee 

FBC:DER:slt 

cc: EPA Region VIII, John Dale 
Southeastern Utah District Health Department 
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Umetco Minerals Corporation 

.. .. WHITE MESA MILL • P.O. SOX 669 • BLANDING, UTAH 84511 

~ 1r [801]678-2221 

June 2, 1989 

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: 

This letter is in response to the proposed approval order 
for Umetco Minerals Corporation's White Mesa Mill Cell 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 
subject to regulation by the Nuclear Regulatory Commission. 
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
able) principle. Umetco has committed to a program which we 
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 
liner. Any liquid added to a particular cell remains in the 
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. 



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 speedi resolu
tion. Representatives of Umetco will be in contact with the 
appropriate members of BAQ staff. 

rs~ 
John s. Hamrick 
Site Environmental Coordinator 

- / . 

L
' ... 

/ '. /. r_;· f '_/;:. ·~-F~-tt .;>. 
D; ~~ S~a~li~ 
Site Managerl'=> 

··;·.:. 
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Approved By ~~-
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NUMBER OF PASSES 
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/Z..· I f.-Yir 
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iB7FILL TESTED MEETS SPECIFICATIONS. . 
0 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 
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0 CONTRACTOR ADVISED 
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0 CONTRACTOR ADVISED 
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li<f FILL TESTED MEETS SPECIFICATIONS. 
0 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 

NO.(S) 
AND SHOULD BE REMOVED OR REWORKED. 

0 CONTRACTOR ADVISED 
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~S-'1'1 \ ' -~ L --.- \ - . ._:., ..:.. ) . \ ... L 

L\Jc.L / \71 ~TA ) ~\ '\ !)) 
I \ \ ·.. ' : 3: c,S/31 .. 

\ .. \l :~ ~,TA ?l10, ®N~ ·.· \ ('_L ,~--go 
I \-, '') 
I ' ' 
I ._,•1 -· 

( \/~ ·~_TA '?.~\So 0\'-l CL SS So 
\\ -;, -~-

-"' v 

t /I ') ·-~ '. ~ TA ~)\lo I ) \ 

\v \\ T · (L c. r:, 8 I 
~ '-' . 

\ \7 '7.. __,,_; 
/; . I 

1-H /"1• <..' ; ("'f;. :<7-too Q' i ./ •" .' 5'"C?2_ {13. ~ ._> <'<.. -- 0/:-J _LUI ___ .,. ___ ..d_C,_ 

SPECIFICATION COMPACTION & MATERIAL 
. / r cIt, ( . ,, )-.. ·: I,J .. · \ \ fV\ I ./\ , .., ) p ol\ , .. .. ... '. , _, .. • e 

r-- \ \ ,, ";L~ "' ~ · · .,. r - ·J ·I-TYPE AND NUMBER OF EARTH MOVING UNITS . ,t \ '\ \ · 1 ' . 

TYPE AND NUMBER OF COMPACTION UNITS ::2 . \;.o "f_ .. \ oo\-
:2 v.J . '• V• \ ,,v Cr r) ':./l/) 

NUMBER OF PASSES THICKNESS OF LIFT 
METHOD OF ADDING MOISTURE - \ • \ ::'1 • .J 

. I 

.. :·;;·.' 

OPTIMUM DRY MOISTURE PERCENT SOIL TYPE MOISTURE DENSITY CONTENT COMPACTION 
CONTENT (pel) (%) 

1%1 
./ .... 

\ 1_ .. (~ \\-).7 \ -
. -) s.Jn ..>::.. L, c1 /DO 

I 

\" . \~. 2 v 

/ \ ;g \ ::;;. lfv· ~~ ~~~i 
. { 

15 ~- . lt,J . . . 
/ 

\ -_, . 'i ·,\c) S \\. fa/ /00 - 'ly ('" d .:._,,(t JC' ,., 

\: ( \\ 0)_ s \~ Lf v 
1-

~ llr _;:.:> ,, ./ lJO \._. p 
I \)., s / ./ \ -, ( \\5.<) 1~0 -- /~ I 

': .. ' '0 .;:::< ..- ..L 
.... I 

\ ~. (p \\1. B \). 0/ 7'/ ,... /..,( _::a .... ..f.. _,.,..-.-j 
/ -II,,~ 9'1 'Sr/1) ,...d.~-·' L .., I 

)0 -:;-, '7 I :.; . C> 

0 FILL TESTED MEETS SPECIFICATIONS. 
~ILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 

NO.(S) /~/ 
AND SHOULD BE REMOVED OR REWORKED. 

~CONTRACTOR ADVISED 

... 
OBSERVATIONS 

. ::..::.~~; -. -



v~- ;lf/'f 
' '~ -. 

F-3 FILL OBSERV A 1. ~ & TESTING 

--r- // l 
Technician ,.. 'f(,-~,;:::;-L-

Appro•ed By ~~ 

Pro)ect No. e-~#-P# 

Date */89 7 7 

DaUy Report No. 3 9 #--..:.....:..._:__ ___ _ 

DEPTH lABORATORY FIELD 

TEST OR MAXIMUM 
NO. LOCATION ELEVATION DRY 

(FEET) DENSITY 
1ocn 

3/'/_ s~ ;:zrf'foo z.o'Rt- r::-'1 s-s-8 '1 /lb.O 

Z!S~ ~TA- :z.:z+oCJ 2o R -f' ,-:: e S"~9'0 /16 .o 

3!6 5 fc;_ 2 /.( f- tJO ~,u c£. 
F7 s-sct I Ll6, o 

3!7 $";1;z.. ;Z/t-'10 t:J~ CL 
F8 

~sro !16 .. 0 
.-c- l 

3J8 .__s-fc:L 19 r '7o .1'1'.1 ~. t':'"c:"'f.J? ~uC. ' ' /I/,. t'J 

3J7.v Ke 1?_s.:/- C> r -?I 7 ·7"'-70 
- ,J 1/6 • .:' 

319 ~~d--
,-:-. / ~-=) 

/b 1-L.c> .,;;0 lfr ?C"86 t/6·0 

SPECIFICATION COMPACTION & MATERIAL 

/i'h;V Oe I"'J - ? s- /':' _.) -r- ,:z %' //;/_// _,;.- .-:~., r -L 

TYPE AND NUMBER OF EARTH MOVING UNITS !: .. :: c F•"/) ~ ,-_ ~~ 
~ ,-~!-

TYPE AND NUMBER OF COMPACTION UNITS :Z -· (;., ,., .. ;,.o ..,\- ,~, . 0 
_. 

NUMBER OF PASSES THICKNESS OF LIFT 
METHOD OF ADDING MOISTURE 0:.> r..r .V 

OPTIMUM DRV MOISTURE PERCENT 
MOISTURE DENSITY CONTENT COMPACTION SOIL TYPE 
CONTENT (pcf) ~) ,~, 

./ ... 
1.3. ;z_ I It?~ 8 ;s; I / 96 .5//.lv Sa.,/ IV/sttnt~, 

/ 
, 

13,.-;L II 1 .. I 13./ 96,/ , I 

v' 

9~ 13 .. ;2._ //0./ II 7 (I 

16~/f ./ 

" 13. ~ 1/.Z,o 7? 
v' 9s-"" II 

)3 ';z_ IC/1. '1 II.)? 
.I v ,, 

;3.'Z- l/1./. I /~ tt 9& 
v ,./ 

IZ,;L /;lt?, t? 1/.3 //)t:J i- 1/ 

~Ill TESTED MEETS SPECIFICATIONS. 
0 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED ·ay TEST 

NO.(S) 
AND SHOULD BE REMOVED OR REWORKED. 

0 CONTRACTOR ADVISED 

018ERVATION8 • .. · 

-::. 

(.) ... 
' 



·:5: 
~' "(· 

F-3 FILL OBSERV J.. 40N & TESTING 
ProJect No, C-f"#~U/M 

Technician # KtA£f. /e,-

App,ovedBy ~ 
Data 7/.rfi;-9 

r 

Dally Raporl No. -g 9 ,.,.f' 3 9 8 

DEPTH LAIIORATORY FIELD 

TEST OR MAXIWM OPTIIJU DRY MOISTURE PERCENT SOl. TYPE NO. LOCATION ElfVATD DRY MOISTURE DENSITY CONTENT COMPACTION 
(fEET) DENSITY CONTENT (pcf) ... , 

liiCft *'' 
~ 

5:??-
/ 

-~~hi 14<1/~t&.~loA/11! 3.20 .51-a- 18 -f-t:J t} £o' /f.f- C:4, 5"S""9Z !16,t; 13. iZ. !IS";Lj /.Z.o S"//11 
~b v' 

" 32\' S-\-o.. .?.S"-So 20 1 
L /cLC...ur.~(t}r.l S'S'? :z I\ b.o 1 ?,.z l.;l<\..3 129 loo-t- II 

.. ~ r ~'E v v 
32.2 C,\(L \ h "\ 00 l 0 C1 Cl£ir .or,"' 5:..~8 1 lb,o 13.2 II~._? l2...S too .,. f, 

.32.3 S \- CL .;1._ 4-t 1 S 
. I ' I"' L 

109.2 
I( s;r GL S~:/ ... : t·(_rf;L -·rtJ;l. 7.1o (... J •. 

3~-\ ~ ~ ·c.;\--c..) T' C> ~ 3 2.3 'S cl ( ui(> ~ lo 
6.11 .. .S.<i? ';2 12o.3 8.4 .\< .5i# 

S\-(\. )..O' L/l.~ 
f"(1) v 9~ ,/ ~//It fAH/ w/fa.-ls-~4-~s 'StlS ) ~ ~ ~.;:·.qa 1 I t.O 13,2_ \ \3 .. 3 149 . 5$·r'J l~'·· 

- -

SPECIFICATION COMPACTION & MATERIAL 0 FILL TESTED MEETS SPECIFICATIONS. 

N\_l r._ ~ ") 5°{o) -t 2 °fo 'fVl[ (., 0 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 
NO.(S) 
AND SHOULD BE REMOVED OR REWORKED. 

TYPE AND NUMBER OF EARTH MOVING UNITS 3> SC...~O...~'U ..S 0 CONTRACTOR ADVISED 

TYPE AND NUMBER OF COMPACTION UNITS \ S"'ee~{oo\- .~ ,J 
_, 

···-

NUMBER OF PASSES 
METHOD OF ADDING MOISTURE 

THICKNESS OF LIFT 

~~ '"""\ 
<s.' X~ OIIIRYATIONI 

*'- -:.. G..\'•rl)\1 <J~ b·0 4 C.'"\ r'\ s" ~-

. ,. 

; ::; •' 
·. :. '.:· ,·,,: ... ·;· 



·;.~ . 
a:;, .. 

:i' 
:t• 1 

~: 

· .. ~: ·-------· ~--

F-3 FILL OBSERVA 1 

I
'•''• 
·~J~> Technician r:J(r~l<e \ t\ 't<~ 
;· \ 
Ap~rovedBy~~ 

-~:; 
'··--·----J 

.N & TESTING 
Project No. C- L(;f -#"' &f' 

Data :£/f&9 
Dally Report No. _..~w,7.~/?~-------

DEPTH LABORATORY FIELD 

.,' .. 
~~ ... 
~ ~_.:' 

TEST OR 
NO. LOCATION EL£VATION 

(FEET) 

389 ..5/-a.... .s-t-o6 "~ CL sc__ ff? <" 

381 ~f"p... t"f't)c;, ..!"'R-1- sc.. ~5'16 

37o . ~ra- 7 -roo s 'LJ. sc s-..r~~ 

3'11 _<f/A.. (3 +'lO e.~ Cl ~~9.s-

3?;J.. $_IL 7_~01:) r'«+ rscr~ 

.l93 S-\a.. b\-S'O 5' L \- F-\ _;-.;;;>7 

3~-'t-- ~tA. <6\ S'O ~tJ C..L F -l ;~?/ 

SPeCIFICATION COMPACTION & MATERIAL 

,N/; 1/ ~ N - 9 5" ~ :.t ;2 '"% 111 t?l.f Tu ~"' -4-
1 

i:f TYPE AND NUMBER OF EARTH MOVING UNITS .Z - £ ._. r•"'·(~ e r:; 

TYPE AND NUMBER OF COMPACTION UNITS 1-:- CoH-1;:'a...~ ~ r 
NUMBER OF PASSES THICKNESS OF LIFT 
METHOD OF ADDING MOISTURE 5/"rP-)"' 

-.-... -., .. 
·:-:\·;_ 

MAXIMUM 
DRY 

D~':TY 

l//~.6 

1/q, c 
1/tl. 6 

//~.6 

l//f', 6 

1/'l, 6 

Jjcj,£" 

OPTIMUM DRY MOISTURE PERCENT 
MOISTURE DENSITY CONTENT COMPACTION SOIL TYPE 

C~~NT (pel) ~~ 

13.S- 1/6, { j/,6 ;~o 1//~Ver $~- .t. , , 
1$. :;- II ~::Z /;!, ;2. /0 tJ 

,, 

1$.5- ta.9 l;t.,/ I()() 
I ' 

.. 
13.> ,,~.r 1¥-!r rf ·~ 

/$.~ - J ;.>;'I //,~ /00 
., 

-/?; . ..$ 1 \2·B 15·4 16 , 

13.~ nc;;. ~ \:; .2 ;()O '" 
/ 

~FILL TESTED MEETS SPECIFICATIONS. 
0 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 

NO.(S) 
AND SHOULD BE REMOVED OR REWORKED. 

0 CONTRACTOR ADVISED 

0181!RVATION8 

··::.''· 



"'"' •) 

F-3 FILL OBSERVAT,...,N & TESTING 
C-4-A-vVM 

Technician t.\ K~ 

Approved By ~~ 

DEPTH 
TEST OR 
NO. LOCATION ELEVATION 

(FEET) 

39S S~a.. ).:2.. 't "l.S C>"'. tL ~-\ .r.>97 

SPeCIFICATION COMPACTION & MATERIAL 

TYPE AND NUMBER OF EARTH MOVING UNITS 

TYPE AND NUMBER OF COMPACTION UNITS 

NUMBER OF PASSES THICKNESS OF LIFT 
UETHOO OF ADDING MOISTURE 

ProJect No. 

Date /-14-<6 C) 

Dally Report No. _.:\--l<.-l....:..-__::::6~------

lABORATORY FIELD 
MAXIMUM 

DRY 
DENSITY 

locn 

1/'I,J 

OPTIMUM DRY MOISTURE PERCENT 
MOISTURE DENSITY CONTENT COMPACTION SOIL TYPE 
CONTENT (pcf) ~I ~ 

I 5 .. ~-- _L22._b 12 • .b /06 tj ~ I Sd.r?J-
.. , (f(J' 

./ 

oi' FILL TESTED MEETS SPECIFICATIONS. 
0 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 

NO.(S) 
AND SHOULD BE REMOVED OR REWORKED. 

0 CONTRACTOR ADVISED 

0181!AVATIONI 

'.•,:·- '- '~ ~: : ~:-: : ".!;. 

. 

' 
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~!!. ;·, 

F-3 FILL OBSERVA. JN & TESTING 

Technician / AYP-kt:c 

Approved By ~/1/ r!/:;z-c.J 

DEPTH 
TEST OR 
NO. LOCATION ElfVATIONJt 

(FEET) 

~/6 _$"~ ,;iil. ~''7'-t:?o fr;. .70 -f-t:J 0 
gl /CIO 

/ 

'117 .$/.;.. ~b -!- ::z.~- >"r-.. 3~~o 01 
/(70 

/ 

'i/6 ,fj-,._ """6 '7'-t?=- Sl'a_ 33 +-Ou 
£/ ;oo 

./ 

Gl Lflo/ 5r-- ~_b_~R~ 5~..,._ J.ro~-oo /00 
/ 

'i,ZO 

SPECIFICATION COMPACTION & MATERIAL 

t?-en - 7S~ ~71~'/J.) /7lo~fur·e -ITt? t-3% '* 
TYPE AND NUMBER OF EARTH MOVING UNITS /-.:Jc.r ... pe• 

TYPE AND NUMBER OF COMPACTION UNITS I- 5hu?s rooT . 
NUMBER OF PASSES THICKNESS OF LIFT I 1 

METHOD OF ADDING MOISTURE S,PrA-y 

ProJect No. C. -7'~-wm 

Date 7///8'9 ,-, 

Dally Report No. .s-6 /fl. _.-.:::....:...:~----

L.AIIORA TORY FIELD 
MAXIMUM 

DRY 
DENSITY 

locn 

1//,~ 

t/1.~ 

II I. 1/ 

II(, 'I 

OPTIMUM DRY MOISTURE PERCENT 
MOISTURE DENSITY CONTENT COMPACTION SOIL TYPE 
CONTENT (pcf) (1141) 

liM!' 

;5,? /Ob,O I I, "3 '* rs-- Le~,v C/c.v 
I 

j$,7 !CJ'l, 7 ;;. oit 98 Lea..N elo-'' 

!5'. 7 j/tJ, s- 7.o* 9Cj Leo...AJ cia..\; 
I 

15'' 7 II~, I .7. '1~ j() 0 letL/1) ~hv 
F 

- -·--·--

0 FILL TESTED MEETS SPECIFICATIONS. 
8 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 

NO.(S) J.f!J1 '11 7) 918..) '11~ 
AND SHOULD BE REMOVED OR REWORKED. 

• CONTRACTOR ADVISED 

OB8EAVATION8 *' /00 = -,-;~ 0 r- CJA)'e.y HA-1~.-,Q... I 

.. ''', ;•·.' (;;· ·, 



F-3 FILL OBSERV ATavN & TESTING 

Technician LA1--a....ke 

Appro•edBy~ 

TEST 
NO. LOCATION 

L?/1_/!. /Pe~ ... n~-- 0 r q/6 

~171( /( e les/-- o .f f#l 7 

Lfl$1<,. ~elesr "r ~/C? --- --

SPECIFICATION COMPACTION & MATERIAL 

DEPTH 
OR 

ELEVATION 
(FEET) 

/tt' 0 

/t:J GJ 

/0 CJ 
---··--

Jlt.P. /}e.,, 9s-7: .I //?aa-fure -1 ~ t-3 '7".,. 

TYPE AND NUMBER OF EARTH MOVING UNITS 2. - .5 era..-~ e r s 

TYPE AND NUMBER OF COMPACTION UNITS /- Co..._~~~ r 

NUMBER OF PASSES 
METHOD OF ADDING MOISTURE 

THICKNESS OF LIFT / z 1
" 

'i=>~o-y 

Project No. e- o/'/?-Pt/.cf4 

Date 9/o/#'? r- , 

Dally Report No. .s-e 

- -

LABORATORY FIELD 
MAXIMUM 

DRY 
DENSITY 

1nr.n 

1//. ~ 

///.'I 

1//, l./ 

OPTIMUM DRY MOISTURE PERCENT 
MOISTURE DENSITY CONTENT COMPACTION SOIL TYP£ 

C~~~NT (pcf) (~Mil 

;s-; 7 1/o. o ;.s-, 7 ?/_ /.,ea.. ,u c h-v 

/~? /0#.8 16.7 '18 l.eA-n cla--y 

;s-, 7 1/l. 3 ll./,8 /00 t-ea....<J e~y 

ll:VFiLL TESTED MEETS SPECIFICATIONS. 
0 Fill TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 

NO.(S) 
AND SHOULD BE REMOVED OR REWORKED. 

0 CONTRACTOR ADVISED 

OB8ERYATION8 

-,-,_ 

I 



':) ,. IJ £. ~vf // . 
i .. . ~ .... : .:~· 

F-3 FILL OBSERVATivN & TESTING 

Technician C#f,..kc,./#A-u.,£kr 

Approved By ~~ 

TEST 
NO. LOCATION 

~s:~- C¥ E S,'d4. S.c. 

~.5"'6 ,/:"~ F. s .. /~ s.e.. 

7'5""7 ;rtl S.C. 

'lsK :rs- _h_...vf4r 

11~7' db A/. ~-d'4 

11~0 J7 s. ,£'_. d"~ 

ill/ CT$ ee:.nre ,-
-

SPECIFICATION COMPACTION & MATERIAL 

DEPTH 
OR 

ELEVATION 
(FEET) 

.Y.>~:f. :.-

.r~tf~.s-

.>s-11. $-

§'"5'67. .s-

rs-ts . .s-

s-s-~Y.c 

~-.s-7P. b 

JIP,.v h~ - tl>"Z / $/J/«r-e -/ ~ ~ +.3'~ 
TYPE AND NUMBER OF EARTH MOVING UNITS I -.>c.,-~? • ,... 

TYPE AND NUMBER OF COMPACTION UNITS /- c--.,..H-7.1' A£" J7.,.. 

NUMBER OF PASSES THICKNESS OF LIFT / .:Z "" 
METHOD OF ADDING MOISTURE 

S,Pr~y 

Project No. c:_- r#-uY.(""h' 

Dale /14h9 

Dally Report No • ....~C?~~3 _________ _ 

LABORATORY FIELD 
MAXIMUM 

DRY 
DENSITY 

tnr.n 

1//. ~ 

;//,~ 

1//. ~ 

1//. ¥ 

111. If 

11//. ¥ 

/1/. 1/ 

OPTIMUM DRY MOISTURE PERCENT 
MOISTURE DENSITY CONTENT COMPACTION SOIL TYPE 
CONTENT (pel) (1141) 

1~\ 

V' ,./ 

/.>: 7 115. ~ 16.~ /PO Le~.v C~J/ 

;.r; 7 II~ g /./. 6' 
v 99' v Le~,u C/a..v ., / 

IS: 7 /17.6 lo/. B /~0 L ~.::r-.u Cia. v 

;.>'; 7 v 95-
,/ 

ek:t.v ltJ.>.? 1/.8 /.~~N 

]/ v 
l.t!!'a.-v c ~ (/' /.5', 7 ~~e. r 1/, g 9£3 , 

;s-;? 
v y 

e/a.v /PB. 0 ~<:i r? /...4a.A..J 

v v-· , 
l5. / /1/.8 IS: 3 /Pt> .L.e,.-u C/ez.y - ------------~----

li!(FILL TESTED MEETS SPECIFICATIONS. 
0 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 

NO.(S) 
AND SHOULD BE REMOVED OR REWORKED. 

0 CONTRACTOR ADVISED 

OBSERVATIONS 



-- ----·· ~ "---· 

F-3 FILL OBSERVA r, _A & TESTING 

Technician rtf'Ct(.(.A=e Itt&~ bft,,... 
/ 

Approved 8 _.< 

ProJect No. C"-Y-19-~'?7 

Date /t//.9P 

Dally Report No. /Oo -------------------

----

DEPTH LABORATORY FIELD 

TEST OR --.AAXIMliM 

NO. LOCATION ELEVATION DRY 
(FEET) OENSITY 

····---Uidl--

S"-7'9 I/~ c~-~,- {~.~) ~.s-7.1/ /.tJ/. a -------

$"$'0 )1 I '-1 ~ ..s,·c/4 {s.~\ 5573 IC?/.0 

..>.>! (;. I~ C'6..v.f~ ,- 5"57;?. ~ lt'l· 0 

f'>Z ~ 11./ F..s,~~ 557,7. S' .1.2!...!...!-.'_ 

.5'5'3 E Ill Ce#~,- 5,5'7/ • .s- /~/. 0 ·-------

q~ ..T 1s- t5'enr~,.- s-s-7'1, s /0/, ('J 
··-·--··-

,5'.$5' h' I .5 C!49.n .t'e-r s-~·7~ /cJ/.o 

SPECIFICATION COMPACTION & MATERIAL 

~,.(/ a.u - 9s% / ~/s?tr-~ -1 %' ~ ~3~ 
TYPE AND NUMBER OF EARTH MOVING UNITS /-~~de 

TYPE AND NUMBER OF COMPACTION UNITS /- &D-ptt..~ ~,-

NUMBER OF PASSES THICKNESS OF LIFT /.Z " 
METHOD OF ADDING MOISTURE S. 

-;prw&y 

. ·-·· ~-r, ·, ,· 

OPTIMUM DRY MOISTURE PERCENT 
MOISTURE DENSITY CONTENT COMPACTION SOIL TYPE 

co:~ NT (pcfl (%) 

./ 

.-LJ~ 
I t? ,_.. 

~t:J. ;t. /P? • .C> .z.:z./ I &-c::> ~-- , 
./ ;p?·'t 

;:U?.~ ///7. s- ZD. 'I JP-0 -L. -h~~ 
o/ 

2_6 / 
, 

ro . .:t.. 9?. ;z ;t.l. I 7~ ~:L-
v 

lJB , ~k zo.,t 9?.1 ,2(). s -£_ 
" ..-

~L zc.J,z //)/. " ;t.P. 1 /P6 ~ 
I 

-?f~ 
,. 

zo. -z.. 98. If· ;t3. 0 97, -'~L ... ~ 
I / 

, 
lf?i,) 

zo. ;z. /OJ, ,s- .z3. {) It?(:) ~~-
__ _L j 

-
rfli=ILL TESTED MEETS SPECIFICATIONS. 
0 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY.TEST 

NO.(S) 
AND SHOULD BE REMOVED OR REWORKED. 

0 CONTRACTOR ADVISED 

OBSERVATIONS 

- /( 

I 



~~.! 

F-3 FILL OBSERVATil..~ & TESTING 

Technician z;;tr:-t(ilt.-_11# /.h" ,4/ue J/,c 
I 

.> 

Project No. C- ¥/9-11/ h1 

Date //ft/8?_ 
r~, 

Approved By~~ Dally Report No. ___ I_'P-""'---------

sn?~LL s~ci~K. d"' d,-k ;~ AJ,,~t''t1sl G. f-o tt/~ e~,d,i ~YI #'l-(J 6-/-' L o? ~ 

DEPTH LAU!}RATORY FIELD 

TEST I LOCATION I OR 
NO. ELEVATION 

(FEET) 

I,._ ,z ,:;- DA/ t!!t_ .>6os-

J"'.$'7 I SI"A- 0 I' 75 .5' /(f- ..>6o4 

SPECIFICATION COMPACTION & MATERIAL 

/ltu ./A?N- ~s-7:/ ~1.srwre .z-,zc~ 

TYPE AND NUMBER OF EARTH MOVING UNITS /- ~~ r,.._/'. ,_ 

TYPE AND NUMBER OF COMPACTION UNITS /- ~-,;t"~ h,.. 

NUMBER OF PASSES THICKNESS OF LIFT .I.Z " 
METHOD OF ADDING MOISTURE 'lr~y 

MA. <I MUM 
IRY 

OE ~SITY 
~. 

I'~ t,o -----

/tJ. I, d 

-----

---···· 

---·-

-

·-·------·--------------------

OPTIMUM 
MOISTURE DRY MOISTURE PERCENT 

CONTENT DENSITY CONTENT COMPACTION SOIL TYPE 

1%1 
(pet) (%) 

,ZQ.Z. 9$, ~ ;zz.o / ../ 

-L-97 ~_,~ 
,. 

;!t:J. ;z_ 96': ~ 
v' ,./ 

~/,() ?~ ~- ~fi_,~ ,. 

~ - -~---- ~- -

lWFILL TESTED MEETS SPECIFICATIONS. 
0 FILL TESTED DOES NOT MEET SPECIFICATIONS AS INDICATED BY TEST 

NO.(S) 
AND SHOULD BE REMOVED OR REWORKED. 

0 CONTRACTOR ADVISED 

OBSERVATIONS 

; ; : .~-

l 
I 

i 
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F-4 SOIL SAMPLING LOG 

SAMPLE NO. 7!3 

DATE 7d.3 1£? 
7 7 

SAUPLEDBV ~ 
ar:fo.: 

LOCATION ~~-~ 33rPo c rr~M&d'<l-
~ 

PROJECT NO. e. -Lf/f-#/,1/7 

DELIVERED TO LABOR A TORY 

DATE 7;%?,/8;7 ; 

',,.;,-

(EXAMPLE: STOCKPILE, -----------------------------------------------------------------------------------------BORROW AREA, TRUCK, _____________________________________________ _.._.. ________________________ _.._.._.._.._.._.. .......... _.... 

FILL) 

DEPTH CJ -/ / 

SAMPLE TYPE ~~a~~b~~~----------------------------------------------------------------........... 
(EXAMPLE: LARGE BULK 

SAMPLE, DRIVE CYLINDER,---------------------------..--------
ECT.) 

VISUAL CLASSIFICATION _.5.....:/;..;./)..7.;~,-v~cS:t.::.-..=ezudoo~.o· -----------------------7 

INTENDED USE ~ ke Crza.s-7'cwe 6tt:J6! 
(EXAMPLE: CLAYEY BORAOW,------------------------------------------------------------------------
RANDOM FILL, 

ETC.) 

TESTING PROGRAM ~S,~tue~~~e~7~.~~~·~~~~·---------------------------------------------
CEXAMPLE: STANDARD COMPACTION TEST.-------------------------------------
A TTEABERG LIMITS, 

ETC.) 

.. ::.=r: ~·-' '. · . . . \" 
··:;:-.; ... 

·~~ 
:·~ 

. ~j. 
:···~ 
-~ 

.·:~-~ 
:~,;~ 
:':~~ 

'!; 
,i 

.': .... 
1.1, ,. 
···t 
) 
·• .; 
t~ 

. ·.I 
'--~ 
:f 
;·~ 

-~ 

··IIi 

.. ·_ ·-t·~l t i:::-
' : . ....... -~}.·: 

·;·:~ 



PATE 

I SAMPLE NO. Z$' 

~ISUAL DESCRIPTION: s~((r ...>.,.>='{ J I 
RUN BY SAMPLE PREPERATION SIE_VING TIME 

SIEVE SIZE 3" 1 1/2 •• 3/4 •• 3/a·· N0.4 SAMPLE WElGHTS 

CE p~ NCJ SN.flLE WET DRY 

WT. OF PAN TOTAL 
SAMPLE 1/:Zl./ ~.l~-6 

DRY WT. RETAINED }6. "7 ..s-;, ~ 
DRY WT. PASSING 973. tf__ 

R.ET AINED 
NP7,'! ON NO. <4 

" OF TOTAL PASSING 91-'f '15.0 .~SSING . .. 
WS= 

_j 

RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT S ~F :.ll.!.: TO AL FACTOR = NO. RETAINED PASSING PASSING w 
8 ( 10) 0~ ~ ~ MOISTURE DETERMINA liON 

16 9/l.O.Cf qo, ... ... 
\1H~~ HYDRO. 

113 .? MATERIAL MATERIAL SAMPLE 

30 (<40) I~ ~ ~ DISH NO. 

50 ~68.'-l 75""6', ;t. 77' WT. WET sa.. NCJ DISH 67.5'75-
100 -!7..5.7 f"l~·7 ..SP wT. CAY SOL N#:J DISH 611ft~ 
200 7f'IJ? ;z-n-.9 :l-7 WT. DISH 

PAN -- WT. OF DRY SOIL tf/1./...~ -w 
TOTAL -- S MOISTURE 10,0 

BtHLBY. HYDROMETER ANALYSIS 

CYLINDEP. NO. SPECIFIC GRAVITY DISPERSING AGENT. 

DISH NO. DATE AMOUNT ml DATE CALIS. 

CLOCK TEST TIME TEMP. HYD. ttJ~F.* ~~~s SCFlOTAL bt"mh~ TIME c• READ II PA$NJ 
0 

START MIX -- - - - z 
0 

STOP MIX -- - - - ~ 0 l w z 
a: c;; I 0.5 min 0 (I) 0.050 mm j 

w < I 

1.0 min 1- 0.. 
0.037 mm I 

() ~ ! 
w < 

-4.0 min a: 1- u.OU mm a: 0 0 1-
19 min () u. 0.009 mm 

X 0 
60 min a: 0.005 mm -

~ ; 

0 
7h 15 min .... 0.002 mm () 

< 
25h 45 min u. 0.001 mm ; 

-

GRAVEL s SAND ~ CLAY·SLIT ~ STORAGE LOCATION j 

! . 



F-12 
TECHNICIAN . ....L...£....:.~~~,.::::;__ __ _ PROJECT 

DATE APPROVED 8 

24 HR 7 HA 
4~ MIN I~ MIN &0 MIN 19- e MIN I MIN ":>00 

100 

10 

70 

0 
ZID • ., 
:so ... z ... 
:i40 ... 
A. 

20 

10 

0 
.0 I 002 .~ .00!1 019 037 074 

II!\ STANOAAO SERIES 

"100 -~ "40 ":10 "II "1-· 

297 I.~ 119 231 
.42 2.0 

DIAMETER OF PARTICLE IN MILLIMETERS 

CLAY TO SILT FINE 

"4 

4.76 

GRAVEL SAND .. ~ SILT AND CLAY 

LIOUIOLIMIT PLASTICITY INDEX 

SAMPLE OF $1 /.//' ..>'"~~ d 

... -

Uo2 

.. 

HYDROMETER ANALYSIS SIEVE ANALYSIS 

.. - 1· .. -

II. I 38.1 

:r ,.,. r 

10 

0 .. 
40Z c 

~~~~ 
r 

70 

10 

71.2 127 2! 0 
00 

1$2 

TIME READINGS U.S. STANOARO SERIES CUM SOUARE OPENINGS 
2o1 HR 7 HR. 

45 MIN 15 MIN. 
100 

30 

20 

10 

0 
.001 .002 

SO MIN It MIN. 4 MIN I MIN 200 "100 

.~ OOSI .Oill .037 .074 .1•1 

·so "40 "30 "II 
"10 

~·· 
"4 ·-

.297 I ~ • 1.19 tlll HI 1!>2 
.42 20 

DIAMETER OF PARTICLE IN MILLIMETERS 

CLAY TO SILT 

GRAVEL .. 

LIQUID LIMIT 

SAMPLE OF 

SAND .. 
FINE 

PLASTICITY INDEX 
.. 

FROM 

'"" :r · rr 

10 

10 

100 
19.1 38. I 711.2 127 ~10 

1$2 

.. 



. ·~:~~-... _.:f~~.~~.:-~""::~- .. ~ -- _.'·.:<_'"::-~.-"·; ,~r~----~~~~~:!'1-11 

F-14 ATTERBERG, -200, MOISTURE 
WORKSHEET 

PROJECT 
DATE 

I SAMPLE NO. ~ 
• SAUfu DESCRIPTION -:.~.LJ.' 1 • .¢-~'v___;.r.~~=;.....;J___~--------COLOA. ____ _ 

. ' 

AIIEBD~AG LIMITS PL LL 
.~200 ••••·= DISII RUN IY ·-

'!'«). OF BLOWS RU. IY 

DISH NO. ,u DISH NO. 

::NT. OF WET SOfl & DISH ~ 

' WT. OF DISH & CRY SOl. 

Wr. OF DRY SOL & DISH -% 
(. 

WT. OF DISH & WASHED SOl. 

WT. OF DISH ~ 
~ 

~ 

~~ t.. WT. OF DISH 
' ,f 0 \t?'b-i WT. OF WATER 

" ll' 
WT. OF -200 

WT. Of DRY SOIL '-/. "' 7 Au 
WT. OF TOTAl SOL.. DAY 

'!' -'TER CONTENT 
'----' 

LIQUID LIM I!, LL 

PLASTIC INDEX. PI ~Nory~ttS\-t ~...I ___ PE_R_c_e_N_T_-_2_o_o_-_-_-~~--~-------~~ 
.. · -· 

J 
MOISTURE CONTENT 

RUN IY · 

DENSITY 
RUN IY 

.'biSH NO. LENGTH 

I ;WT. OF DISH & .WET SOIL DIAMETER 

I WT. OF DISH & DRY SOtl V0Ll.ft4E 

I WT. OF DISH . WT. OF WET SOIL 

I WT. Of WATER . WT. OF DRY SOIL 

I •WT. OF DRY SOL 

MOISTURE coNTENT ____ ~ j Ll ___ o_R_v_o_e_N_s_a_T_v:::::_-_-_-_-_-_-_· PC-F~~ 
R:E:MARKS: ----------------------------

I 

I 
I 

, I 
/ : 



,.·<j 

F-4 SOIL SAMPLING LOG 

SAMPLE NO. 6CJ PROJECT NO. C'-~,-9- J,tY'/P? 

7/y--/gp DELIVERED TO LABORATORY DATE ,-7 

7/~/8? SAMPLED BY ~-t!-
{j2C:.~~ 

DATE T ~ , 

LOCATION S-f"g_.. 2.:Z+oo o-F'£ g:re:do~-... 
'"' 

(EXAMPLE: STOCKPILE, ---------------------------------------------------------------------------------BORROW AREA, TRUCK, ____________________________________________________________________________ _ 

FLU 

DEPTH tP -/ ~ 

SAMPLE TYPE o~lk 
(EXAMPLE: LARGE BULK 

SAMPLE, DRIVE CYLINDER, -------------------------------------------------------------------
ECT.) 

VISUAL CLASSIFICATION S/ffr (_:J~ /'l!i?Y ~ .• :-./ 
' 

INTENDED USE £1h /3z~s fEI!t:~ptt/ 
(EXAMPLE: CLAYEY BORROW,--------------------------------------------------------------------
RANDOM FILL, 
·ETC.) 

TESTING PROGRAM .5tt:.V•. /' £. /C-qcfo,_ 
:::> ~ 

(EXAMPLE: STANDARD COMPACTION TEST, --------------------------------------------------
A HERBERG LIMITS, 
ETC.) 

.::: ... 



SOIL/ AGGREGATE· MOISTURE DENSITY RELATIONS 

~60 JobNo.·~-q.tf?-Wtvf 

lab./lnvoice No. ______ _ 

·pe of Material St./¢ 04.yo/ ..5'".-:r d. Sampled By T K · Date 7 -S -8,:;, 
. \ 

::,ourceofMaterial g._ ?2. to~ Submitted By __________ Date ____ _ 

Test Procedure --"L2~6L.L!J.tll;;L_ _________ Tested/Calc ~ ,!l +<~ Date J-£ -8'f 
----------------- Rev1ewedBv.~ Date ~LjJF? 
Trial No. 

Water, estimated % 

Water, cc 

Wt. Sample + Mold 

Wt.Mold 

Wt. Wet Sample, gm 

Wt. Wet Sample, lbs. 

Wet Density, pd 

Moisture Sample, wet 

Moisture Sample, Dry 

Wt. Moisture 

Moisture,% 

l)ry Density, pd 

l\5 

14. 

~ 
~ ... 
iii z 
w 

J\~-
a: 
Q 

;-GS 

1 2 3 

_Qo /00 () 

{.~oo b\88 bo 1f3 
142-2 ~ ~12=t- 4_22. 1-

19t3 
..--

!9b\ 
.--

l~\ 
y 

~.~s ./ 4. 32. 
,.,.. 

4oalt'"'" 
l~oS" l.l'7·b v 1:1..2 .+'" 

3t)4-_.o .21-,tto l.-2t...~-2. 
2/,b,D 230 b ;;: 38' ;;-

3~-0 / 31.0'"' ;29. 7 ..--
i!l 3 / I b· \ ...,; /~.~ v 

/!If·~ y' l \\ b v 108.8......-
v ...... ..... 

I 

I 

I 

\ 

I 

'. 

I 

l 
I+ MOISTURE CONTE~~~ DRY WEIGHT ( ct. 

4 5 6 7 

f!;;O 

bt.;l. 4-
c;-.;u 1-

1 S9+ ""' 
4.1S 

.,; 

,. 
1.;(5-4- (; 

3!~ 

;:z ~~ b 

'-~6_· e ..--
J7, 6 ..,. 
lcJ6. 6 .... 

v 

Max. Dry density, pd IIJ.f.3 </"' 

Optimum Moisture Content, % I '1 .Lt v 

Diameter of Mold, in. 4\~G~ 

Height of Mold, in. 4- -SB4 
"?._ 

No. of layers ....J 

Blows per Layer .2..5 
Wt. of Hammer,lbs. s.s. 
Height of Drop \2lt\c.J\ 

Material Used _3\-4 fc\~.:\t.rt 0.. \ 



WORKSHEET 
TECHNICIAN:•· ~~ , PROJECT NO: C-7'#-WHZ 

APPROVED BY.~;:;;:;;;;::;z DATE ?#.1~2 
SAMPLE NO.~~~a~-------------------------------------------------
VISUAL DESCRIPTION: ~/~v C/a,n;v s'a.---1/ 

RUN BY SAMPLE PREPERATION SIEVING TJt.tE 

SIEVE SIZE 3" 1 1/2" 3/" .. 3/8 •• N.0.4 SAMPLE WEIGHTS 

~ PN-4 NCJ SN.fl.E WET DRY 

WT. OF PAN TOTAL 
LO!t:/LC? 81S:'f SAMPLE 

DRY WT. RETAINED 17t7' 
DRY WT. PASSING 3/i/,0 

R.ET AINED 
ON NO. 4 

" OF TOTAL PASSING 18.1 ./ PASSING 
NO.4 

W"= 

RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT "~F FACTOR :lt.!.: TO AL = NO. RETAINED PASSING PASSING w 
8 ( 10) ~ ~ ~-- MOISTURE DETERMINATION 

16 67,6 8;1.7.8 q;z,s-.; ... ... ~HYGRO • HYDRO. 
MATERIAL MATERIAL. ~OtSTtJR£ SAMPLE 

30 (40) ~ ~ I ~-- DISH NO. 

50 ;s;. 9' 7-'f;!.~ . -. -:" .... wr. WET se1 NoD asH qg~,?-:i ~·...:... 

100 :ZS3.7 f l{// 7 J;::.. .,/ wr. mv SOL NCJ DISH 75,q_G-
200 .lf61t/ Jf:Sif,3 uq ,/ 

WT. DISH I I 

PAN -- WT. OF DRY SOIL _:w 
TOTAL -- " MOISTURE /.2 .. 8 ~/" 

RUN BY. HYDROMETER ANALYSIS 

CYLINDEP. NO. SPECIFIC GRAVITY DISPERSING AGENT· 

DISH NO. DATE AMOUNT ml DATE CALIB. 

CLOCK TEST TIME TEMP. HYD. ~6wR· ~~~~ "a: lOTAL b.~~~ TIME c• READ II PASSN3 
0 

START MIX -- - -- - z 
i5 

STOP MIX - - - -- ~ 0 
w z 
a: u; 

0.5 min 0 U) 0.050 mm 
w ~ 

1.0 min t- a. 
0.037 mm 0 ..J w ~ 

4.0 min a: t- \1.019 mm a: 0 
0 t-

19 min 0 u. 0.009 mm 
X 0 

60 min a: ~ 0.005 mm 
0 

I 7h 15 min 
,_ 

0.002 mm 0 
<I( 

25h 45 min u. 0.001 mm 

GRAVEl " S.AND " CL.AY-SUT ~. STOFI.AGE LOCATION 



F-12 GRADATION TEST RESULTS 
TECHNIC IAN. _.._._1....'7~:-7'.._;;;--- PROJECT NO. ~-¥#-IV,e? 

APPROVED 8 

2• HR 1 HR 
4~ MIN 1~ MIN ftt) '-'UN t'j U1 .. ~MIN I MIN ";'Jf)l) 

100 

90 

80 

70 

~eo 
;;; 
"' c 
... 50 ... 
z ... 
lite ... ... 

20 

10 

0 
.001 002 005 .009 019 037 

DATE .>; 99 

II s SlANOARO SERIES GL EAR <;QUARE 

"'UO ·~o ·•o ·:w .,, "10 
]"11 .. , .... 

,.9 297 1 S90 1 19 2 311 • 76 952 111 311.1 
.• 2 2.0 

OIAIIAETER OF PARTICLE IN MILLIMETERS 

CLAY TO SILT 

GRAVEL 

LIQUID LIMIT 

HYDROMETER ANALYSIS 

SAND 

.... 

FINE 

SILT AND CLAY .... 

PLASTICITY INDEX 

SIEVE ANALYSIS 

10 

20 

JO 

0 ... 
.az c ... ... 
5011: ... z ... 
600 

II: ... ... 
70 

eo 

76.2 127 _:Z. o00 

152 

TIME READINGS U S. ST ANOARO SERIES CLEAR SQUARE OPENINGS 

c 
z 

i 
&. 

~ ... 
u 
II: ... 
&. 

24HR 7HR. 
45 MINtS MIN 10 MIN 19 MIN C MIN 1 MIN '2011 '100 '50 ·.a 'JO 

•to •te ·a j 
.. 

1 00 

90 

JO 

20 

tO 

0 
.001 .002 .005 009 .011 

CLAY TO SilT 

GRAVEL .... 
LIQUID LIMIT 

SAMPLE OF 

.0:17 .07C .1CI 297 I .590 - 1.11 12311 •. 76 
.• 2 2.0 

DIAIIAETER OF PARTICLE IN MILLIMETERS 

SAND 

... 

FINE 

SILT AND CLAY 

PLASTICITY INDEX 

FROM 

-- .. T · s·r 

152 11t 311.1 76.2 t27 :z. 

.... 
.... 

tO 

a 
~ c ... 
Ill 

5011: ... z ... 
u a:: 

., 
: 

70 

., 
90 

~00 

i'· ;·.· 



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

T-.:CHNICIAN· rl K rAa /;~ I PROJECT NO. C:-:¥~-H/P;? 

I. •PROVED BY~-'-<?1:;,;.;._;? DATE · 7/s-/e9_ · ~ ~,~~~,~~------------------~ 

SAMPLE NO. ~6~0~-------------------------------------------
SAMPLE oescRIPTIOH ~ ;y c4x'?v s4 '"7 L COLOR !F'e/-te-# 

1, AIIEBIIERG LIMITS PL LL 
-200 

PIIRP.: DISH IIUM aY ·--
I NO. OF BLOWS I 2o RUM 8Y 

.DISH NO. 1=1- 19 ,· DISH NO. 

.l WT. OF WET SOIL & DISH If O() 1Lo.~o WT. OF DISH & DRY SOL 

l; WT. OF DRY SOL & DISH /Oa b I )9. 10 WT. OF DISH & WASHED SOCL. 

I. WT. OF DISH -=f. bo \0.19 WT. OF DISH 

• SCJ ... 
1-" . 

l WT. OF WATER (.tt,o" WT. OF ·200 

I WT. OF DRY SOIL 
v ~ .31~ 

v 
3.0! WT. OF TOTAL SOL; DAY 

L WATER CONTENT \3.r:/' ..l. \. f.t..'" 

"l(K LIQUID LIMIT I LL 

I~ PLASTIC INDEX. PI l PERCENT -200 -------

MOISTURE CONTENT ' DENSITY 

I IIUM 8Y RUN 8Y 

.:; DISH NO. LENGTH 

r WT. OF DISH & .WET SOIL DIAMETER 

WT. OF DISH & DRY SOIL VOLUME 

I WT. Of DISH . WT. OF WET SOIL 

WT. OF WATER . WT. OF DRY SOL 
L 

~ WT. OF DRY SOL 

1 __ . __ M __ o_•s_T_u_R_E __ c_o_N_T_E_N_T_-~~~~~~--~----JI Ll ___ o_R_v_o_e_N_s_IT_v ___ -_-_:-_ -_:-_ -~-_________ PC___.F I 

f-. AARKS: 

' 
l 

-i 
~ 

/ 

~· ·-



F-4 SOIL SAMPLING LOG 

SAMPLE NO. 33 PROJECT NO. e .... 41/1 - k/,lo/ 

6' //..r-/d!'9 DELIVERED TO LABORATORY DATE I' --, 

o/r..s-/&9 SAMPLED BY ;r-.lf"t"ttL-.,k.-e.. 

Q,C~~ 
DATE 

LOCATION ,£~ ~7.,.lflt> .rr ~,.,.., d-£ , 

(EXAMPLE: STOCKPILE, -----------------------------------------------------------------------------------
BORROW AREA, TRUCK•-----------------------------------------------------------------------------------
FLU 

DEPTH 0-// 

SAMPLE TYPE -=~~"~~~-------------------------------------------------------------
(EXAMPLE: LARGE BULK 

SAMPLE, DRIVE CYLINDER,-------------------------------------
ECT.) 

VISUAL CLASSIFICATION ~~~~~,Y~i~'~=~~~~·~zw~~--------------------------------------------~ 

INTENDED USE a)~ eons-True he~ .IV 

(EXAMPLE: CLAYEY BORROW, ----------------------------------------------------------~ 
RANDOM FILL, 
ETC.) 

TESTING PROGRAM .$ieve
7 

er; L /_ 
(EXAMPLE: STANDARD COMPACTION TEST, -----------------------------------------------
A HERBERG LIMITS, 
ETC.) 

·.·, 



r--au 

WORKSHEET 

·.TECHNICIAN:~· ~~Vl h~ PROJECT NO: 

\PPROVED BY.:_____~ DATE <:,j/s/rE 9 ' ) 

SAMPLE N0.~.3~3W--------------------------------------------------
VISUAL DESCRIPTION: 

RUN BY SAMPLE PREPERATION SIEVING TIME 

SIEVE SIZE 3" 1 1/2" 3/4 .. 3/8" N0.4 SAMPLE WEIGHTS 

a: PN-4 ND SMA..E WET DAY 

WT. OF PAN 0. (_) C; I ' TOTAL 1.~!. L) SB6, ( ........ 
SAMPLE 

DRY WT. RETAINED ?7.o q.;.. 

DRY WT. PASSING 8'19tl 7BB.I 
RETAINED 
ON NO. 4 

" OF TOTAL PASSING 95;8 8&f PASSING 
NO. 4 

W"= 

RUN BY 
SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT " OF :.:«.!. = TOTAL FACTOR = NO. RETAINED PASSING PASSING w 
8 ( 1 0) ~ ~ ~ MOISTURE DETERMINATION 

16 \73 '?13,j eo •4 ... ~HYGRO. HYDRO. 
MATERIAL MATERIAL OtSTt.JRE SAMPLE 

30 (<tO) ~ ~I ~ DISH NO. 

50 3?·:'-.p .!:'80. I ts- WT. WET SX.. IH) DISH 1)..87.S 
100 '37 7 s-o?. I S7 wT. OOY SOL N:cJ DISH \\")\.Lt 

200 S77 3a9. 1 3$r WT. DISH 0.0 

PAN -- WT. OF DRY SOIL \\ ~\. ~ ~-w 

TOTAL -- " MOISTURE ·~ .. \ 

RUN BY. HYDROMETER ANALYSIS 

CYLINDEP. NO. SPECIFIC GRAVITY DISPERSING AGENT. 

DISH NO. DATE AMOUNT ml DATE CALla 

CLOCK TEST TIME TEMP. HYD. ~b~A• 2~~9 "CF 10TAL PART~lf TIME c• READ II PASSN3 DIAME R 
<!! 

START MIX -- - - -- z 
0 

STOP MIX - -- - -- < 0 
w z 
CI: U5 

0.5 min 0 "' 0.050 mm 
w < 

1.0 min ... a. 
0.037 mm I 0 ..J w < 

<t.O min CI: 1- 0.019 mm I CI: 0 
0 1- l 19 min 0 u. 0.009 mm 
)( 0 

60 min CI: ~ 0.005 mm / 
0 ! 

7h 15 min .... 0.002 mm I 0 
< I 

25h 45 min u. 0.001 mm 

GRAVEL " SAND " CLAY-SLIT " STORAGE LOCATION 
.. , 



c. 2-79 

._, 

F-12 GRADATION TEST RESULTS 
TECHNICIAN ~ 
APPROVED BY~;;;;;? 

PROJECT NO. C:- 7'~ -IV M 

DATE 1,/r.s'/4'7 , ) 

HYOROMflER ANAl Y~;IS SIEVE ANALYSIS 
11P ... f. W(.ADINI..!l o:L(AR 'iOUARE OPENING 

1• HR 7 HR 
45 MIN 15 ~IN h•l MIN t~ MIN • MIN I MIN ·;"Jo: "'flO 

90 

0 

0 
Z60 
iii 

"' .. 
"-so ... 
z 
"' :i<~~ ... ... 

)() 

20 

10 

0 
.001 002 005 009 019 OJ7 070 1•9 

"10 
·sn ·ao "JO • <6 ]"M .. 

297· I 590 I 19 2 J8 • 76 9 52 
•2 20 

DIAMETER OF PARTICLE IN MILLIMETERS 

CLAY TO SILT 

GRAVEL 

LIOUIO LIMIT 

SAND .. 
FINE 

SAMPLE OF C~/'e/ .$a..., d 

HYDROMETER ANALYSIS 

SILT AND CLAY 

PLASTICITY INDEX 

FROM .5f"-£ ;t.7-rPO 

SIEVE ANALYSIS 

19 1 38.1 

10 

)() 

c 
"' ooz • ... 
"' so! 
z 
"' 60u cz: 
"' ... 

100 
76.2 127 200 

152 

TIME Ae,t.OINGS US STANOARO SERIES CLEAA SQUARE OPENINGS 

0 z 
~ ... .. ... 
;;: 

"' 0 
lit ... .. 

2• HA 7 HR. 
~MIN 60M N 15MIN I 1911.11 N loll • N 

100 

iO 

10 

30 

20 

10 

0 
.001 .002 .005 009 019 

CLAY TO SILT 

GRAVEL 

LIQUID LIMIT 

SAMPLE OF 

1 MIN 200 "100 ·so ·oo "30 "16 
"10 
.J ·a .. 

.OJ7 014 149 297 I 590 - 1.19 1238 •. 76 
•2 20 

DIAMETER OF PARTICLE IN MILLIMETERS 

SAND .. 
fiNE 

SILT AND CLAY 

PLASTICITY INDEX 

FROM 

.. - ... 

952 19 1 38.1 

r · s-r 

10 

-c 
"' z 
c ... 
"' 5DC 

10 

l'O 

10 

iO 

... z 
"' u a: 
"' L 

100 
76.2 127 2CIO 



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

.. "CHNICIA.N· ~~ PROJECT NO. __ C:::..--..s.7!~-R--:-~~.;.../14~------I r "PPROVED BY..,..~~:z::.::li~~.u-"'411~~~:;...._ __ DATE 6//.s-/6':9_ 

SAMPLE NO. ~6~~----~-------------------------------------------
SAUPLE DESCRIPTlOH -=.:~~"lf.:r-::ey./::.__=...::,:~..._~..-r...;......::,dL.· --------COLOR ____ _ 

... 

AIIEB~I;RG LIMITS PL 

I PiliP; DISH ltUN ., 
1 

NO. Of BLOWS 

,. DISH NO. 1¥ 
}·. 

i WT. OF WET SOIL & DISH 18, 2.1 r WT. Of DAY SOL & DISH 11. to 
WT. OF DISH /3.0 3 

I WT. OF WATER . 61 

WT. OF DRY SOIL 1./,§7 

J \TEA CONTENT 13, ~ 

LIQUID LIMIT I LL :z ,s

PLASTIC INDEX, PI I 2 

I 
MOISTURE CONTENT 

RUN., 

I DISH NO. 

WT. OF DISH & WET SOIL 

WT. OF DISH & DRY SOIL 

WT. OF DISH 

WT. OF WATER 

WT. OF DRY SOIL 

LL 
-200 --

I ;;2 0 ltUN •Y 

DISH NO. 

Ji/, 7 ~ WT. OF DISH & DAY SOIL 

.s9. /9 WT. OF DJSH & WASHED SOIL 

;J. 'Y. 3 I WT. Of DISH 

~~.t:3 WT. OF -200 

9,fi8 WT. OF TOTAL SOL,. DRY 

~S:{, 

I PERCENT -200 -----

DENSITY 
IIUN ., 

LENGTH 

DIAMETER 

VOLt..t.4E 

WT. OF WET SOIL 

. WT. OF DAY SOIL 

_M_o_•_s_T_u_R_E __ c_o_N_T_E_N_T_ -__ -_-_-_-_--=_-=__~~-~~ L..l _____ o_R_v __ o_E_N_s_IT_v ______ - _-_-_-_-_-_-_-=_-=__·PC_· _F__.I 

qEMARKS: 

.· 



SAMPLE NO. ~·l~~ 

DATE 6/1/89 

BAUPLEDB~ 
q?c.f4 
LOCATION st-0<_ Po f.?!..:> 

F-4 SOIL SAMPLING LOG 

()Fr tT r'r.>-. ,} ·~ 
{/ 

PROJECT NO. C-'1/l-wH 

DELIVERED TO LABORATORY 

DATE 6,/;/B 9 
) I 

(EXAMPLE: STOCKPILE, -----------------------------------------------------------------------------------BORROW AREA, TRUCK, __________________________________________________________________________________ _ 

FLU 

DEPTH 0 -/ / 

SAMPLE TYPE evil. 
~ 

(EXAMPLE: LARGE BULK 

SAMPLE, DRIVE CYLINDER,--------------'"---------------------------------
ECT.) 

.·- / ... - /' , 
VISUAL C LAS Sl FICA TIO N _._:,_..:e...., . ....,"'.:...--'..:.,...:1/:...... _.....;.>_'··..:....".£../~' ,.r--_________________________ _ 

INTENDED USE /7;): e Co,,..;: h--ue /,"oAJ 

(EXAMPLE:CLAYEYBORROW,-------------------------------------------------------~--------
AANDOM FILL, 
ETC.) 

TESTING PROGRAM /1~o.~·ror -:;, tt,..·,.i!. !? I, 

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

.-· ..... , ... .·/.•;·: .. · 



•;"··-

SOIL/ AGGREGATE· MOISTURE DENSITY RELATIONS ------c- '7/f- ///~ . Job No. _________ _ 

Type of Material So..oa)t 5'/ If
Source of Material S ~ 2 C + (;') 0 

Lab./lnvoice No. ______ _ 

Sampled By ___________ Date ____ _ 

Submitted BY----------- Date ____ _ 

Test Procedure ,D ' r, 7 ~ r7 T.,ted/Calc By A~ Date 6: ·I- :V'i 
------------------- Rev1ewed By ~ Date t;#?t 
Trial No. 1 2 3 4 5 6 7 

Water, estimated% 

Water, cc 50 I o 6 I =-J c 
Wt. Sample + Mold rU S/ c !4 9" t_() S(c;; caJx 
Wt.Mold A '7- 7 . A)_ 1117 4111 fl},/ 
Wt. Wet Sample, gm I 12._ f 

v 
I '1 "-I 

,/ 

IX'SC1 
-

I CJ' II " 

Wt. Wet Sample, lbs. 1-.112 4. 2 "f.<:: A-, 0 7Y' 3. '7 c.;')..._ 
Wet Density, pd 1_17.1 

..,.. 
117. /" v 11 /..., ~ . II/, S" _, 

Moisture Sample, wet ]2.4,) JLfljJ 3 ~;;... c:-
~ '-' 3 /~ .4-

Moisture Sample, Dry 2'?(](\ ~9S.7 7...'7(.(. 1~1.' 
Wt. Moisture Lf!.S" 4~.1 / S4. ~ ... 35"'.3 ..-
Moisture,% 14.7 

_,/ 
. I C:..3 ./ 

1~4 
,/ 

I 2., ~ ... 
Dry Density, pd //(), CJ v I (}'7, 3 "' t (} 3. r I!Jt..4'"' 

Max. Dry density, pd __ ;_/tJ:.....;.... _,__9 ____ _ 

Optimum Moisture Content, % __ /...:.f'-_,_6 __ _ 

Diameter of Mold, in. ___ -4-_____ _ 

I! -. Height of Mold, in. A;, ~ Y f 
/10 -. No. of Layers ____ _..L.:;J ------

"" I.J 
Cl. 

1 
')<;"'" 

B ows per Layer ___ ....;""-~-'------

> 
1-

Wt. of Hammer, lbs. _ ___,"'-~.:..:· 5'-------
iii z 
w 

Height of Drop ___ ..!...,C,__ ____ _ 

c 
~ 1:1: c 

Material Used ___ -___;#....;._4-..:_· ------

I ~~ 

;;z. l'f 16 /S 
MOISTURE CONTENT, % DRY WEIGHT 

@ WESTERN TECHNOLOGIES INC. 

.. ·: 



F-12 GRADATION TEST RESULTS 

TECHNICIAN~ :::) 

APPROVED BY~~ 
HYOROMflER ANAl Y515 

1 IMf MlAOINI.S 

2• HR 1 HR 
C5 MIN 1!J a.AIN Ft0 MIN t~ UfN • MIN I MIN '="'Q 

100 

90 

80 

70 

(!) 
zeo 
;;; 
II) .. 
... 50 ... 
z 
w 

~.a 
w ... 

20 

10 

0 
.001 002 005 .009 019 OJ7 OT• 

II S SIAN nARD SERIES 

"tOO ·~o ·.u "JO "16 .. 

t•9 297 590 1 19 2 38 • 76 
.• 2 2.0 

DIAMETER OF PARTICLE IN MILLIMETERS 

CLAY TO SILT 

GRAVEL 

LIQUID LIMIT 

SAND 

'llo 

FINE 

SAMPLE OF ._5,__ d d/- .:::, /.r 

SILT AND CLAY 

PLASTICITY INDEX 

CLEAR SQUARE 

.. . .... , .. .,-

952 19.1 38.1 

HYDROMETER ANALYSIS SIEVE ANALYSIS 

y· s- e · a 

10 

20 

JO 

0 ... 
«)Z 

c ... ... 
so« ... 

z ... 
eo<.J cr: ... 

Q. 

70 

76.2 127 2 .j,OO 
152 

TIME RfJ'OINGS U S. ST ANOARO SERIES CLEAA SOUAAE OPENINGS 
2•- 7 HR. 

45 MIN 15 MIN eCl MIN 19- • MIN 1 MIN "200 "100 "50 • .., .30 ·1o 
·1e 1·• .. 

100 

10 

30 

20 

10 

0 
.001 .002 . 005 0011 .0111 

CLAY TO SILT 

GRAVEL 'llo 

LIQUID LIMIT 

SAMPLE OF 

.OJ7 .07 • 1•9 297 I .590 - 1.111 12 38 •. 78 11.52 
.• 2 2.0 

DIAMETER OF PARTICLE IN MILLIMETERS 

SAND 

'llo 

FINE 

SILT AND CLAY 

PLASTICITY INDEX 

FROM 

,.,.. 

19.1 38.1 

:r · s·r 

~ 
eo~ 

7'0 

10 

cz: ... 
Q. 

75.2 127 2! ~00 



WORKSHEET ---
TECHNIC lA N :~·_,jW·· ........._;.:.::;....;~---,1'-----~ 
APPROVED BY. -~;;~~~~~:t..::::::l~::::::::::::.. 

PROJECT NO: ~- Lf/7- /~~""' M 
DATE 6 /l/g;3'7' 

I > 

SAMPLE NO.~ ___ ;_s-_______________________________________________ _ 

VISUAL DESCRIPTION: S 

RUN BY SAMPLE PREPEAATION SIEVING TIME 

SIEVE SIZE 3" 1 1/2" 3/4 .. 3/ B '' N0.4 SAMPLE WEIGHTS 

CF p~ NIJ SN.fl..E WET DRY 

WT. OF PAN TOTAL 87fJ . .:- 7ft. 6 SAMPLE 
DRY WT. RETAINED c::> C) 0 

DAY WT. PASSING 7£ /?, 6 71/.6 7/6.6 
RETAINED 
ON NO. 4 

~ OF TOTAL PASSING I~ o /o~ - ;~a~ 
PASSING 
NO.4 

W"= 
RUN BY 

SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT " .f. F ::it.!.: TO AL FACTOR = NO. RETAINED PASSING PASSING w 
8 ( 1 0) ~ ~ ~· MOISTURE DETERMINATION 

16 3. 3 7/Z.Z 9~.6 ~ 
... -4 \1HYGAO • HYDRO. 

MATERIAL MATERIAL tOtSTtJR£ SAMPLE 

~ ~1 ~-
v 

30 c .. ol DISH NO. 

50 /~. 7 7S..?. 'J q6.3 WT. 'NET 9:1 N-C> DISH 67"/r ¥ 
100 .33. I ?ZZ',S' '9s-. 7 ~· wt. CAY SOL NCJ DISH 5"88. 3 

200 ~ ;z t; . .::- .s-"J,;. I ?I 
../ 

WT. DISH ~.o 

PAN - WT. OF DRY SOIL 58'8.'3 :w 
TOTAL -- " MOISTURE 

~ 

/~. b 
' 

RUN 9Y --HYDROMETER ANALYSIS '-

CYLINDEP. NO. SPECIFIC GRAVITY DISPERSING AGENT' 

DISH NO. DATE AMOUNT ml DATE CALl B. 

CLOCK TEST TIME TEMP. HYD. 6H~F1· ~~~~ "CF TOTAL bt~~~ TIME c• READ II PASSN3 
c 

START MIX -- -- -- - z 
i5 

STOP MIX - - -- -- ~ 0 
w z --'-a: u; \ 0.5 min 0 "' 0.050 mm 
w ~ 

1.0 min .... A. 
0.037 mm 0 ...J w ~ 

4.0 min a: 1- (1.019 mm a: 0 0 1-
19 min 0 u. 0.009 mm 

X 0 
60 min . a: ~ 0.005 mm 

0 
7h 15 min .... 0.002 mm 0 

< 
25h 45 min u. 0.001 mm 

GRAVEL " SAND " CLAY-SLIT " STORAGE LOCATION 



·_.·j 

·:_:} 

i 

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

I TECHNICIAN· ~"- ~<-::_- l PROJECT NO. C -¥./? -,/?/~ 
\PPROVED BY-~~ DATE /////:::?9 .. / "' 

SAMPLE NO. /.s-
SAUPLE DESCRIPTJOH ~¢I? /j/ ::::1' /...t- COLOR ?~ cL 

AIIEB~ERG LIMITS PL LL 
~200 

PReP.: DISH RUN 8Y --
NO. OF BLOWS ;z._5 RUN aY 

DISH NO. 1'7 DISH NO. 

WT. Of WET SOIL & DISH :;o,::; 1 WT. OF DISH & em' SOL 

WT. OF DAY SOL & DISH -; 7 o.s-,...... . WT. OF DISH & WASHED SOL 

WT. OF DISH ,--. ;a, 7 7' WT. Of DISH 

WT. OF WATER f./// ;z. 76 v WT. OF -200 

WT. OF DAY SOIL )f:,. ;z 6- WT. OF TOTAL soa...· DRY 

WATER CONTENT /6, ;z y 

v 
LIQUID LIMIT, LL _.1....,8 __ _ 

PLASTIC INDEX, PI i/C 
PERCENT -200 ----

MOISTURE CONTENT DENSITY 

RUII 8Y RUN 8Y 

DISH NO. LENGTH 

WT. OF DISH & WET SOIL DIAMETER 

WT. OF DISH & DRY SOIL VOLI.ME 

WT. OF DISH .WT. OF WET SOIL 

WT. Of WATER . WT. OF DRY SOIL 

WT. OF DRY SOL 

I .... __ M_o_ls_T_u_R_e_c_o_N_T_E_N_r~:_-_-_ -~-___ ~_ ..... I ~...l ___ o_R_v_o_E_N_s_•_T_v~~~~:~~~~--~-· PC_F__.I 

MARKS: 



~-

·.~~ ·.·.;; 

F-4 SOIL SAMPLING LOG 

SAMPLE NO. 7 PROJECT NO. C - If 19 - tv 01 

s-J ~ ;z_jc1) 9 DELIVERED TO LABORATORY DATE 
~ --/ 

SAMPLED BY __....Z%__.___._'------ DATE 

~Cd4~ 
LOCATION sf"Ot.-- /7-1-P?J, ?J-r.;:- Crt2- de ___ tfpp,.~x elv SS"Zt? 

(EXAMPLE: STOCKPILE, ----------------------------------------------------------------------------------

BORROW AREA, TRUCK, __________________ ~--------~-----------------------------------------------------
FLU 

, 
O-/ DEPTH 

... ,.• ~ 

SAMPLE TYPE A?.w!L.. 
(EXAMPLE: LARGE BULK 

SAMP.LE, DRIVE CYLINDER,-----------------------------------------

ECT.) 

VISUAL CLASSIFICATION S=--"' ~ .S:, 
----~~~~--------------------------------------------

INTENDED USE ake eo-'7...:-k~czZo ,....J 

(EXAMPLE: CLAYEY BORROW, ----------------------------------------------------------------------------
RANDOM FILL, 

ETCJ 

TESTING PR 0 GRAM _..::S.~/:J:e::..:v:::::..s;:e~-~/?':_ • ..=_z-::.._ _________________________ _ 

(EXAMPLE: STANDARD COMPACTION TEST,---------------------------------
A TTEABERG LIMITS, 

ETC.) 

... 



: .. ) 

I SAMPLE NO. ?' 
VISUAL DESCRIPTION: 

RUN BY 

DATE 

SAMPLE PREPERATION SIEVING TIME 

SIEVE SIZE 3" 1 1/2" 3/4 .. 3/8" N0.4 SAMPLE WEIGHTS 

CF p #I N-D SN.FLE WET DRY 

WT. OF PAN TOTAL 620.D SAMPLE -
DAY WT. RETAINED 0 0 

DAY WT. PASSING 6:<.0. 0 
R.ET AI NED 

6.2 t:J, t:J ON NO. 4 

Ill 0/ 
V" 

" OF TOTAL PASSING ;PQ PASSING 
NO. 4 

W"= 
RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT "~F :.w.!.: TO AL FACTOR = NO. RETAINED PASSING PASSING w 
8 ( 10) ~ ~{) ~-(J MOISTURE DETERMINATION 

16 /,I 6/8.9 9q,8 ,/ •4 •4 "HYaRo. HYDRO. 
MATERIAL MATERIAL OtSTUBE SAMPLE 

30 (40) ~ ~ ~v DISH NO. 

50 ;7, 6 Jo;. 7' q;t,;!_ v WT. WET SJL NoD DISH 

100 ss; l $",!" tf. 3 9/.0 " wT. CfiY SOL NoD DISH 

200 ;_q;, '3 3;1..7. 7 .5"3 
I 

WT. DISH 

PAN -- WT. OF DRY SOIL :w 
TOTAL -- " MOISTURE 

~UN BY·- HYDROMETER ANALYSIS 

CYLINDEP. NO. SPECIFIC GRAVITY DISPERSING AGENT. 

DISH NO. DATE AMOUNT ml DATE CALIB. 

CLOCK TEST TIME TEMP. HYD. ~JRR* ~~~§ "'O=lOTAL bt!Ilt~~ TIME c• READ II p~ 
c 

START MIX - - -- -- z 
0 

STOP MIX -- -- -- - ~ 0 
\ w z 

ct Ci.i 0.5 min 0 (I') 0.050 mm 
w ~ 

1.0 min 1- A. 
0.037 mm 0 ..J w ~ 

4.0 min ct 1- u.ou mm ct 0 
0 1-

19 min 0 u. 0.009 mm 
X 0 

60 min ct 
0 

~ 0.005 mm 

7h 15 min 1- 0.002 mm 0 
< 

25h 45 min u. 0.001 mm 

GRAVEL " SAND " CLAY-SLIT "· STORAGE LOCATION 

'· 
I 
'.1 



HYOROMflER ANAt y~;IS 

2• HR I HR 
45 MIN l~ ~IN ·n M N ,'l..,.lflol h I 

100 

90 

80 

0 

Cl 
Z60 
u; 
fJ) .. 
Q.50 ,_ 
z 
w 
:i40 
w 
Q. 

30 

20 

10 

0 
.00 1 002 005 .009 

..... I 

019 031 

I J s s 1 ANrlARO SE111ES 

IN ';'!)I., • 00 ·so ·•o ·Jo "16 
"11) 

J"A .. 

014 149 297 590 111 238 476 
.42 2.0 

DIAMETER OF PARTICLE IN MILLIMETERS 

CLAY TO SILT 

GRAVEL 

LIQUID LIMIT ~I 

SAMPLE OF .5 c:x- ,., d y 

SAND .., 

FINE 

S, II-

SAND 

MEDIUM 

SILT AND CLAY 

PLASTICITY INDEX 

FROM 

<:LEAR 'iOUARE OPENING 

,._ .. y· s·· 6 

i52 19.1 38.1 76.2 127 
152 

HYDROMETER ANALYSIS SIEVE ANALYSIS 

~ 
;; 
~ 
L 

~ ... 
u c ... 
L 

TIME READINGS 
24 HR 7 HR. 

45 MIN.15 MIN. eo MIN 1!1 MIN 4 MIN 1 MIN "200 "100 
100 

10 

30 

20 

10 

0 

U.S. STANDARD SERIES CLEAR SQUARE OPENINGS 

·so •40 ·30 
·1o ·us _1"1 .. lit" :r · s·r 

e 
0 

10 

J() 

0 
w 

.ooz • ,_ 
w 

so« ,_ 
z 
w 

60() « 
w 
Q. 

10 

GO 
210 

10 

IOU 
15 
L 

7'0 

100 
.001 .002 .005 009 .0111 .037 .014 .14!1 297 I .590 • 1.1!1 ~ 38 4.76 11.52 19.1 38.1 76.2 127 21 10 

CLAY TO SILT 

GRAVEL 

LIQUID LIMIT 

SAMPLE OF 

.42 2.0 

DIAMETER OF PARTICLE IN MILLIMETERS 

SAND 
.., 

FINE 

SILT AND CLAY 

PLASTICITY INDEX 

FROM 



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

JTeCHNICIA·N- ~k;--.-ke. 
_, PPROVED BY _________ _ 

.

• ,,, SAMPLE NO . 
. SAIAPLE DESCRIPTION ----------------COLOR ____ _ 

AIII:B~E;RG LIMITS PL 

PRIP.: DISH RUN IY 

NO. OF BLOWS 

DISH NO. 19 
WT. OF WET SOIL & DISH 

WT. OF DAY SOL & DISH 

WT. OF DISH It/, f J-

WT. OF WATER J() 
WT. OF DRY SOIL fJ 'r 
WATER CONTENT 

LIQUID LIMIT, LL :Z I 
PLASTIC INDEX, PI // ,C? 

' 
i -
j MOISTURE CONTENT 

l IIU .. aY 
-.~, 

1 DISH NO. 

I WT. OF DISH & -WET SOIL 

' WT. OF DISH & DRY SOil \ 
I WT. OF DISH ' 

WT. OF WATER 

l WT. OF DRY SOl. 

LL 
-200 ·-

30 RUN IY 

10 DISH NO. 

;;a, 77 WT. OF DISH & DRY SOL 

:2 5', 7 7 WT. Of DISH & WASHED SOil 

/!,Sf WT. Of DISH 

;;.. 98 WT. OF -200 

1'/,;z s- WT. Of TOTAL SOl.; DAY 
,. 

;(.~. 9-

I PERCENT -200 ---- % 

DENSITY 
RUN IY 

LENGTH 

DIAMETER 

VOLLtt4E 

. WT. OF WET SOIL 

. WT. OF DRY SOIL 

.--M_o_l_s_T_u_R_e_c_o_N_T_e_N_T~~~--~~-__ ,._---.~1 1-l ___ o_R_v_D_e_N_s_•_T_v~~~~~----~~--_:-· PC_F__.I 

AARKS: 

I 



F-4 SOIL SAMPLING LOG 

SAMPLE NO. 6 

DATE ~-)!~ /.9 7 
7 7 

SAMPLED&~ 
Qc .. .ff~ 
LOCATION _;I:;~ / :.J r- o:J :> c:>.N c:i ~! J'-<- ... , ',_,-.! j_ 

PROJEC<f NO. C -'-119 ~ t( ;..: 7 

DELIVERED TO LABORATORY 

DATE _s-/; gj;;?~J , . 
IJtt·;'rf Re?~r/ J/c?. q 

(EXAMPLE: STOCKPILE, ----------------------------------------------~---------------------------------
BORROW AREA, TRUCK•--------------------------------------------------------------------------------
FILL) 

DEPTH c>- t '' 

SAMPLE TYPE Cw/ 
~~-------------------------------------------

(EXAMPLE: LARGE BULK 

SAMPLE, DRIVE CYLINDER, --------------------------------------------------------------------
ECT.) 

VISUAL CLASSIFICATION .£,;-t..;,/v ~;:, /1-
-=~~~~---------------------------------------------

INTENDED USE /?; k ~ (~ .. · . · -1-;,...-( ... (' -~-~ ., ·./ 

(EXAMPLE: CLAYEY BORROW, ------------------------------------------------------------------------------
RANDOM FILL, 
ETC.) 

TESTING PROGRAM ;?,-~::' ... : fo ,-
--~~------------------------------------------

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

~:-.-:.::: 



1;:30 

' 1\ \ 
- -

I \ PROJECT NO. C-o/'r?- K/ /,Fl 
\ 1\ 

I 

1\ DATE .s-//EI/8? 
1\ \ ) I 

125 

' \ 
\ 

\ r... 
1\ ' 120 

1\ "i 
1\ \ Z~JtO A ... YOID CUJIY.S 

1\ \ 
\ 1\ 

\ SPECIFIC 
\ 1\ GRAVITY - 2.80 

115 
I~ \ \ 
P\ \ f\ 

I 1\ \ ' SPECIFIC 2.70 
GRAVITY -

1/ PI \ r... 
u. " 

\ ~, 

0 110 IV \. Ll't\ SPECIFIC 
a. GRAVITY - 2.60 

"" \ 
I I \ v 1\ 

>- ld- ~\ 
t:: 105 !/ !\ \. \ 
(/) 
z \ 1\ \ w 
0 ~ [\ 

>- ' ' r-.. ' a: 100 
~ 1\ 0 

"\ 
1\ ~ \ 

\. \. r\ 

95 
f\. 

"\. \. ' ~ r\ 
\ 

"' ~ ' 
90 

"\ ~ 
'\.. ~ 

\. '\ 

" \.. '\ 

85 1\. r\ 
'\ 1'\ 

1'\. " 1'\ ' 
r\. !'\ 

80 
0 5 10 l; .\ 15 20 25 30 35 

MOISTURE CONTENT - PERCENT OF DRY WEIGHT 

C/. 
- F-8 ~!OJSTURE-DENSITY LOCATION: J~ /&"I"C/:7 CJN' 

SAMPLE NO: 
~ 

RELATIONSHIPS - 1 

MATERIAL DESCIPTION: s ..... .. / ~ ;.r J!~ 

MAX. DRY DENSITY : //~. 0 PCF OPT. MOIST. CO~HENJ' :;3.~ -J.-.,. rROCEOt:~: .t-·· 6.·" e ~ 
LIQUID LIMIT : PLASTICITY INDEX : Tf':: l-JN£.!,U6: r-' '/ 

' /-. --- .. :£<, 

GRAVEL: % SAI'-V : % SILT AND CLAY (-200) : 'X. f\f'PR{)\:.f ; .• B~~ ...r -/l,c ./ 



TECHNICIAN. ~h ~ "i-l,~ 
PROJECT NO. c - l./ 1-i - .'<:. . . // .· 

APPROVED BY DATE F)ra/B ., ' -:;. 

SAMPLE NO. ::ra.. J9rc; o o,v a Cl..~ du. 1-:·(.'·,o; d. 
I 

SAMPLE DESCRIPTION ::# "f .:-, lr 
. 
COLOR t.r- r: 1 

ASTM D 698-78~ASTM D 1557-78 CJ METHOD:fAJB CD OTHER 

TEST DATA 

POINT NUMBER 1 2 3 

WT. OF SOIL AND TARE 

AMOUNT OF ADDEO WATER, WT. 

WT .OF SOIL. WATER & TARE 

AMOUNT OF WATER ADDED, VOL. ;2.? C> /_.~ ;J / :J -;) 

WT. OF MOLD AND WET SOIL ;-; . .Jtf I 3 . .>7 !'l.J.-.3 
WT. OF MOLD 9. 5 I 

WT .OF WET SOIL 
/ 

q,;:. 3 1-(, 2 ~ '3.'{~ 

WET DENSITY PCF !.26',(1127.8" 1178,/ 

DISH NUMBER 

WT. OF DISH AND WET SOIL 

WT. OF DlSH AND SOIL 

WT. OF DISH 

WT. OF WATER 

WT. OF DAY SOIL 

MOISTURE CONTENT " j:? c-- , ._., 

DAY DENSITY PCF 11/.8 1/ 

::~; AT WHICH POINT WAS SOIL PUMPING ? 

AT WHICH POINT WAS SOIL BLEEDING ? ---

OPTIMUM MOISTURE CONTENT I~. _::- " 

MAXIMUM DAY DENSITY /I 'I. 0 pcf 

/..:?,/ v /0,6 

I I 1/. 0 -.~ /t/6. 3 
1/ 

4 5 e 

/3, ~~ 

'f,.:Z 0 

/;26.0 1 

_r:. 0 

'-i:J;t. 6 / 

ROCK CORRECTION DATA 
(WEIGHTS ARE PEA POINT) 

....... "· lb. 

\ -#4 "· lb. 

100"· lb. 

COMMENTS: ----------------------------------------------------------

7 

>_: 



,, 
·':J 

F-4 SOIL SAMPLING LOG 

SAMPLE NO. 
I PROJECT NO. C- !.j /l _:. ft/ /J? 

~)/.~ DELIVERED TO LABORATORY 

DATE .i/::J/8 9 
I > 

DATE 
7 

SAMPLED BY __;/1<~_~__:... ___ _ 

LOCATION 54 1~+ 0 <J lf:?o' JJ of=" ..5:, .t1i~ 

(EXAMPLE: STOCKPILE, --------------------------------------------------------------------------------BORROW AREA, TRUCK, ______________________________________________________________________________ __ 

FILL) 

DEPTH 
I / ' I .. I .... ..,. .. 

I j, ,,;> .1 ·'" ~:- • · .t ·· ... · . ,J ._ 1. · · ,., -:"'. ,. "-

SAMPLE TYPE 

(EXAMPLE: LARGE BULK 

Ltd!:.. ~~-Y;JI[,J)e_ 

SAMPLE, DRIVE CYLINDER,.--------------------------------------
ECT,) 

VISUAL CLASSIFICATION ..;;.-..:..-:: ';....···'~.:....; . ...:-;....·· ..;....;:•_· __..;.....;...)...,.· "'-------------------------

INTENDED USE fl./."':. ,~:':~.: · 7';-. · i • :~ ,:; .. ~/ 

(EXAMPLE: CLAYEY BORROW, --------------------------------------------------------------------------
RANDOM FILL, 

ETC.) 

('*\ ' • -,- • _ _,. --1 
TESTING PROGRAM ._) t t-'" , .. , r /. ) . r ·, · · r-

(EXAMPLE: STANDARD COMPACTION TEST, ------------------------------------------------------
A HERBERG LIMITS, 

ETC.) 

I 
··<·.;::·.:· 



-WORKSHEET -/ 

TECHNICIAN. -;;_,,-1 f'j-~ PROJECT NO. C-/V7'- U/rJ 
APPROVED BY ~ L DATE _r,/c__r/..R ,9 

' 
SAMPLE NO. su ;.s-,;~.:? /.G't? ~ (?r So"'/-j £/,,ke 

SAMPLE DESCRIPTION .5,a_np 0/~ c:!4...;c. 
. 
COLOR ; ? 

ASTM D 698-78C2JASTM D 1557-78 CJ. METHOD:@e C 0 OTHER 

TEST DATA 

POINT NUMBER 1 2 3 4 I • 7 

WT. OF SOIL AND TARE 

AMOUNT OF ADDEO WATER, WT. 

WT .OF SOIL. WATER & TARE 

AMOUNT OF· WATER ADDEO, VOL. ;s-o ;;20 0 ;2.:' .:;; :?00 

WT. OF MOLD AND WET SOIL ,tozo. s- 609'79 --/.I~,?.~- ! · 19. I 
WT. OF MOLD 7'7:L I. o 

WT .OF WET SOIL 
~ -

/8?~'./ I 799. .. 7 ;g 7?."9 /7..:."'"~~ 

WET DENSITY PCF liP, I.-- I/. ~1. ;Z 1 / ;2 7, g -~ ;z ;- -, ~-·1 J 
DISH NUMBER 

WT. OF DISH AND WET SOIL ;237. s ;l. -:: ~' ?) ;Z./'g, '/ ; ;;.-::; 7 

WT. OF DISH AND SOil ZI.J'. I '7-;; :. . ·~ ;-:-'?_.::- ;76,? 
WT. OF DISH ? --'"f -

' 
;z 7', 'I ,/ 

/ ,.-, --/ 
WT. OF WATER 3(). 0 /"';;;/. .?':?. ? 

WT. OF DRY SOIL 7 --4' ,71..?.1 /C? ..- /76. 7 ~ ;l;l 3. 0 ../ ~ / ..... 

MOISTURE CONTENT % 

DRY DENSITY PCF / /) <8 v " -- .I / 8 :/ v~· /09',~ .·/_:::;:. / 1:::/o. · 

AT WHICH POINT WAS SOIL PUMPING ? ROCK CORRECTION OA TA 

AT. WHICH POINT WAS SOIL BLEEDING ? ---
(WEIGHTS ARE PER POINT) 

OPTIMUM MOISTURE CONTENT I 5, 'f " 
....... ~- lb. 

-#<4 %a lb. 
MAXIMUM DRY DENSITY //tJ' 7 pet 

100"· lb. 

COMMENTS: -------------------------------------------------------

': . .' 
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' 1\ I\ r 

\ PROJECT NO. C-t.;;lf-.t-/_//Ji I 
\ 1\ 

.r//_.;-,tj? ! 
1\ ' DATE i 

1\ /' 7 I 125 

' \ 
!\ \ 
\ 1\ 

1\ ' 120 1\ ~ 
\ zeRO A ... VOID CURV.I 

1\ \ 

' .\ 
\ SPECIFIC 

\ 1\ GRAVITY - 2.80 
115 \ \ 

\ t\ 
\ ' SPECIFIC 2.70 

GRAVITY -
i. \ 1\ 

u. ...... rt!l \ ~, 

0 110 
~ \ ll'l\ SPECIFIC 

Q. GRAVITY - 2.60 --~ 
/ r\ ''\ 

I \ \ v r\ 
>- ~ I~ ll' ' t: 105 

j \. \r'\ 
(/) ' ~ z ' \. ' w 
0 ~ 1\. 

>- ' a: 100 ' I\ ' 
0 ~ !\ 

\. 

" \ "\ 

"' ' 1\ 

95 "\ 
\. I\ "\ 

"' 1\. 
\ ~ 

' "' ' 90 \ "' 1\ 1'\.. ' i\. 

' " '\ ' r\. ' 
85 

\ ['\ 
'\ f'\. 

"' t\. 
~ 

" 
1\ 

80 1'1. 
0 5 10 15 20 25 30 35 

MOISTURE CONTENT - PERCENT OF DRY WEIGHT 

. 
LOCATION: 5~.z- /5rt?o /!lo" ,(/ t:7r Soc..-11; t-->/e F-8 P.!OISTURE-DENSITY 
SAMPLE NO: RELATIONSHIPS - 1 

MATERIAL DESCIPTION: 5tV7L 5,/;.- C~-v 
MAX. DRY DENSITY 7/tl, 7 PCF 6PT. MOIST. COtHENl :_/5":'/ "' f'ROCEDt:~: £} ti.P-f' # 
LIOUIO LIMIT : Z6 PLASTICITY INDEX : f3 Tf':HH£-;~N: ~ /r':-c:;../~ 
GRAVEL: " SAl'.() : % SILT AND CLAY (·200) : 

""' 
.hPPJH)li.f:r.: BY: 



·--, 
.· .. .; 

WORKSHEET , ;(j'f( 
TECHNIC lA ~ :'-·...:.....~::~__._......_,~.....;;_----

A P P R 0 V ED BY. ~~~U&.~~z:;),..---

PROJECT NO: C- Y/"?- .H/ /?1 
DATE ~,£~/g 7 

SAMPLE NO. 5ra.. t£:1-t?o ;go" AI o ~-- s .. ~f( ~-*<

VISUAL DESCRIPTION: 

RUN BY SAMPLE PREPERA TION SIEVING TIME 

SIEVE SIZE 3" 1 1/2" 3/" •• 3/8 •• N0.-4 SAMPLE WEIGHTS 

a P~ NV SN.R.E D 0 WET DRY 

WT. OF PAN 0 0 TOTAL 't.s- 7'- :z '7::.7.7"".5 SAMPLE 
DRY WT. RETAINED 6 C) 

DRY WT. PASSING 
R.ET AINED 
ON NO • .o4 

" OF TOTAL PASSING I?JO /,:;? 0 -~SSING 
W" :r ~ 6 . " 

RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT "~F :liA: TO AL FACTOR = NO. RETAINED PASSING PASSING w 
8 ( 1 0) ~ ~ ~- MOISTURE DETERMINATION 

16 /. I 106.1 99. g .. ... -4 \1HYGRO • HYDRO. 
MATERIAL MATERIAL Ot_STURf SAMPLE 

30 (40) ~ ~" I ~ VfliSH NO. 

50 13,)_ g '1.5' I '18 . .:- ~ WT. WET SOL N£J O&SH 

100 3;?..'1 {5/.:- 9 ?I· 'I wT. CRY SOL NCJ D&i 

200 ~8S.B 6 ;.·- _,.-,.. ,c ,._... 68.5'../ WT. DISH 

PAN -- WT. OF ORY SOIL _;W 

TOTAL - " MOISTURE 

B1m BY HYDROMETER ANALYSIS 

CYLINDEP. NO. SPECIFIC GRAVITY DISPERSING AGENT. 

DISH NO. DATE AMOUNT ml DATE CALIS. 

CLOCK TEST TIME TEMP. HYD. tHRF4* ~~~s "a= TOTAL btNli~~ TIME c• READ II PASSN3 
0 

START MIX -- - - - z 
0 

STOP MIX -- - - - ~ 0 
w z 
a: (i) 

0.5 min 0 "' 0.050 mm 
w ~ 

1.0 min t- a. 0.037 mm (,) ~ w ~ 
-4.0 min a: t- ll.019 mm a: 0 0 t-
19 min (,) u.. 0.009 mm 

X 0 
60 min . a: ~ 0.005 mm 

0 
7h 15 min ... 0.002 mm 0 

< 
25h 45 min LL 0.001 mm 

GRAVEL " SAND " CLAY-SUT "· STORAGE LOCATION 



CA-2-7~ 

GRADATION TEST RESULTS 
TECHNIC IAN. -'-=-'~.,J--~;.----- PROJECT NO. C-11/?-Wn? 

APPROVED B .rb~/·l9 DATE , . 
SIEVE ANALYSIS 

I)~ STANI)ARO SERIES ClEAR SQUARE OPENING 
24 HR I HR 

45 MIN 1!> MIN ~0 ~IN ty WIN • MIN 
100 

90 

ao 

70 

Cl zeo 
iii 
<II 
..: 
""so .... z ... 
:i?.a ... ... 

20 

10 

1 MIN ":'0.1 "100 ·so "40 ·:10 "16 "4 ... ·.· 1'"'1'' 

0 
.001 002 005 .009 .0111 037 074 297 I .S90 1.11 2 38 4.76 9.52 II. I 38.1 

.42 2.0 

DIAMETER OF PARTICLE IN MILLIMETERS 

ClAY TO SILT 

GRAVEL 

LIQUID LIMIT 

SAND .. 
SAMPLE OF ;; 1 /1 Sc::.- '' fy 

HYDROMETER ANALYSIS 

FINE 

SILT AND CLAY 

PLASTICITY INDEX 

C/,;/ 

SIEVE ANALYSIS 

10 

20 

JO 

0 ... 
40Z :c .... ... 
so a:: ... 

z ... 
eou a:: ... ... 
10 

100 
76.2 127 210 

152 

TIME READINGS U.S. ST ANOARO SERIES ClEAR SQUARE OPENINGS 

Cl 
z 
i; .. : .... 
z 
Ill 
u a: 
Ill ... 

24 HA 7 HA. 
45 MIN. IS MIN. 50 MIN. It MIN. 4 MIN I MIN "200 "100 

100 •• "50 • ..., "30 
"10 

"1& , •• -- 1.,. • T . s-r 

10 

30 

20 

10 

0 100 
.001 .002 .005 009 .011 .037 .074 .141 297 I .590 - 1.11 tz.38 4.7& 1.52 11.1 38.1 7&.2 127 2110 

.42 2.0 

DIAMETER OF PARTICLE IN MILLIMETERS 

CLAY TO SilT 

GRAVEL 

LIQUID liMIT 

SAMPLE OF 

SANO .. 
FINE 

SILT AND CLAY 

PLASTICITY INDEX 

FROM 

--



.:·''", 

' 

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

J TECHNICIA.N· ~£ko . PROJECT N~-C- "7/fl- 14/ 1"77 
' \PPROVEO BY _../ OA TE ~-'iu 7 - ~ 

/ 

SAMPLE NO. ..f~e; t.FrP~ /_BtP' A./ ~ f' ~o ... --!-6_ a, t--<-
SAUPLE DESCRIPTION ~ I .._, ttL '.J .-_ :;;,/'·!'"'"~ 

/ 

AIIEBeJ;RG LIMITS PL LL 

PREP.: DISH ltUN aY· ktv 

NO. OF BLOWS 

DISH NO. /9 
WT. OF WET SOIL & DISH /t. 17 

WT. OF DRY SOl. & DISH /tf. t:7 ~ 

WT. OF DISH /?', 79 

WT. OF WATER tJ.P.>" 

WT. OF DRY SOIL .5,p2$"' 

WATER CONTENT 7 ---"17 

LIQUID LIMIT. LL 

PLAST_IC I~OEX. PI 

MOISTURE CONTENT 

ltUII aY 

DISH NO. 

WT. OF DISH & WET SOIL 

WT. OF DISH & DRY SOtl 

WT. OF DISH 

WT. OF WATER 

;?6 

18 
;2tf88 

;l3.# Cl 

1/. ?I 

:~ .c; a 
/.,,2 • .? ~ 

Q/a:.;::: 
7 

COLOR if P-=:. 

~200 ·--
ltUN aY 

DISH NO. 

WT. OF DISH & DRY SOL 

WT. OF DISH & WASHED SOIL 

WT. Of DISH 

WT. OF -200 

WT. OF TOTAl SOl... DAY 

I PERCENT -200 -----

DENSITY 
RUN ay 

LENGTH 

DIAMETER 

VOLI..t.4E 

.WT. OF WET SOIL 

. WT. OF DAY SOl. 

I WT. OF DRY SOl. .. 

&-' • , I 

o£ 
-----· 

L 

__ · _M_o_•_s_T_u_R_e_c_o_N_T_e_N_T~~~~-------~-~~ L-l ___ o_R_v_o_E_N_s_•_T_v~~~~~~:::~_-_· PC-F~~ 
AARKS: 

,·_; 



,_., 

SOIL/ AGGREGATE· MOISTURE DENSITY RELATIONS [;;;; I 

job No. 3/'7/9,77:?3 Z 
Lab./lnvoice No.3/~ Z?S 18' 

Type of Material ______________ Sampled By __ ___,~~-------- Date ·s-//o/8 9 

Source of Material _<7,;._ /5"7'"c;~ lt5tJ ',;U oF~- Pie Submitted BY---~=--------- Date 

7 

W 
Test Procedure odd /?= Tested/Calc. By C- Smu I leo(\ '"fC.b Date 5-15- 81 

Trial No. 

Water, estimated% 

Water, cc 

Wt. Sample + Mold 

Wt.Mold 

Wt. Wet Sample, gm 

Wt. Wet Sample, lbs. 

Wet Density, pcf 

Moisture Sample, wet 

Moisture Sample, Dry 

Wt. Moisture 

Moisture,% 

Dry Density, pcf 

Ll. 
u 
1:1. 

'> 
~ 

iii 
z 
w 

1 

I .... •\ 
' '. -· -

/ --... .. 

-. - -~· 

'. -. ---. , :..- ' 1:". C"' ..... • 

l'tC!Cr t::. ' i i ; ,....~ 

I) q7 
I iC' : . { \ 

_,.-. . -
_:.r :_ , .. -
~ . . . ~ 

o-._; :· :> 

dL\, y 
1\,S 

I ()(o, 8 

ReviewedBv------------ Date-----

2 3 4 5 6 7 

/ ·; . ..., ' 
~l ~6 I 

19'31 3 
L+ IY I ' "' , !.-1 }!0 ,.o· l.J.18 

:: 5 ~-~- :,) -- '? I 
• .. • ... =.. / 

-.... ,.l .. : r·-_; 
~-- ... 

I ~:. ! r. 
C..·· :::•3 0 - (

I·' r: 
, • L· 

~2/'\ 8 '-'.-u, 

/~.~ IS.Y 
10~.8 

Max. Dry density, pcf_-'/'-/'--tJ_. ~7 ___ _ 

Optimum Moisture Content,% /.s-;.2 

Diameter of Mold, in. ________ _ 

;.'./, .. - :;:: - ~-
Height of Mold, in. ___ -=.....:.:.-. ____ _ 

-· No. of Layers----~:;__ _____ _ 
--. -·· 

Blows per Layer ____ ---...:...··--=---=-------.. 
Wt. of Hammer, lbs·----=~------

~ 

Height of Drop-----'~-· ::::.-'-· ------
~~o~~~r+~~~+4~~+4~F+~~~++~~~~~r+~ 
1:1: 
Q 

Material Used------------,--

/0 I~ 11 ~ 
MOISTURE CONTENT, '!'o DRY WEIGHT 

@ WESTERN TECHNOlDGIES INC. 



il E\ NAI s 
---·· __ __;_; 

Type of Materia, 'J -C!. ... S;:ur.;f .:,;_ '/ ~/;7 Job No.J'/7"/'..Tt:? 3 7 
Source of Materiai.S 7a:. /..rr??t7 Lab./lnvoice No . .3Jl/ f' tJ 3 I f3 

Sieve Weight 
Retained 

4 

] 

2 

1 1/1 

,.,, .~ 

1 

!.'. 

't'l 

GJ a 
114,.i 

6) C) 

Rt>t ~4 

Wet 
Pass 

#4 
l)ry 

Total 
Dry 

Initial 
Total 

(j) CJ 
(1_9> .V,3 
6) ;, 6 
~) S:6 

·c;;J §,j? 
@ /..?,;<.. 

(§) ~.Zfl 
@ ;ze.s-: e 

Finer 
Than 200 

Total 

% %Pass 
Retained Accum, 

0 /~0 

() lro 
~j?%~~~~t~fu\~[i~~j:; 
Wet Weight 
Before Wash C/S"/,2 
DryWpight 

Before Wash 908,3 
Weight 

After Wash 

Elutriation 

0 1t10 
C) /t>O 
,:7._, 17.8 
-6 ??. f' 

/.0 ~~? 

/.5" 7,9. -.· . , .;_;,. 

3.6 ?_{, f 
a;z.. 68 

Specs, 

Tech. 

mpled By 

ubmitted By 

est/Calc. By 

eviewecllly 

lassification: 

est Procedure 

.I Aggregate 

>-?Z-
0 

Sit•w ASTM C1:lb-

-200 ASTM C117-

[..1 Soil 

Sieve ASTM D422-

-200 ASTM 01140-

J 

_j 

Special instructions: 

Datep~? 
Date 

Date 

Date 

);! k : wei J.l/ '1. 'I 
;z~t.r 

r,6~ 

~ WESTERN TECHNOLOGIES INC. 

p• A ~TJCITV, INf"'J:'Y 
-)(ST rlil u-4318• 

Type of Material .?f.?' ·,;.;t' , ,, , ., Job No 214->JO 3 7 

Source of Material..(/{, t _:':·9:? /80 d/ .,r 5", U.kaab./lnvoice No. 3/L/lc:JJ I 8 

Sampled By z;!: Date -;-/f::; /9 9 

Submitted By --v;-- Date __ ___,'(~------
Test/Calc. By Date----------

Reviewed By Date _________ _ 

LIQUID LIMIT 

Taps 

Container Identification 

Wet Weight + Container 

Dry Weight + Container 

Weight of Water 

Dry Weight + Container 

Weight of Container 

Weight of Dry Soil 

Weight of Water 
Weight of Dry Soil 

X 100 = Liquid 
Limit 

Liquid Limit at 25 Taps 

PLASTIC LIMIT 

Container Identification 

Wet Weight + Container 

Dry Weight + Container 

Weight of Water 

Dry Weight + Container 

Weight of Container 

Weight of Dry Soil 

Weitht of Water x 100 _ Plastic 
Weig t of Dry Soil - Limit 

PLASTICITY INDEX ASTM 04318-

~ 
~ 

2~ 

IR 

Zt... 8Z> 

:23.30 

3.~e 

;;:{.~' g () 

//, (/ 

!;<_ .6? 

2 ~.'S 
--z_(p 

lct 
1&, ' '11 

/6 .o l..f 

• '1-:;-

= /(,' ()4 

/0.71 
!'.-, z ';,-

= /8 

<;? 
0 

@ WESTERN TECHNOLOGIES INC, 
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Clay Liner Construction 

l 
i 

.- ' 



F-4 SOIL SAMPLING LOG 

SAMPLE NO. -!-<l/~t7------- PROJECT NO. ~-Lt/C-~./?'2 

/CJ/3~d'2_ DELIVERED TO LABORATORY DATE 7 ~----, 

LLLL//6'-'9 SAMPLED BY dtf'U~ 
&cffi ~ 

DATE "' , 

LOCATION C:~/:fa~ 

(EXAMPLE: STOCKPILE, -------------------------------------------------------------------------------------
BORROW AREA, TRUCK•--------------------------------------------------------------------------------------
FILL) 

DEPTH tJ -( 

SAMPLE TYPE ~/,{ 
(EXAMPLE: LARGE BULK 

SAMPLE, DRIVE CYLINDER,-----------------------------------

ECT,) 

VISUAL CLASSIFICATION S4._Vj~S \ t' <l~J (_ { f'l '-' 
< \ 

,I 

INTENDED USE e~v Pa.,((e- Ht'a- Ter/a. / 

(EXAMPLE: CLAYEY BORROW,---------------------------------------------------------------
RANDOM FILL, 

ETC.) 

TESTING PROGRAM ftpv-4->, ~ -4 /f..eoT;,r-

(EXAMPLE: STANDARD COMPACTION TEST, --------------------------------
A TTERBERG LIMITS, 

ETC.) 

:o.-.,;: 



SOIL/ AGGREGATE· MOISTURE DENSITY RELATIONS 

job No. c_- 4-A \N N\.. 
lab./lnvoice No. ______ _ 

Type of Material S,Cu\<1~ C kttt Sampled By t\~"- Date I 1- l-99 
Source of Materiai-.::::G.9S..~=---'~o...:;;..;::.-~--=----- Submitted By ~ Date-J-

Test Procedure f\s"'\'t"Y\ b9J2 f\ Tested/Calc. B~ L--- ~te-'J/~..,.......-y---
------------- ReviewedBv.~~Date /1:2/'?t 
Trial No. 

Water, estimated % 

Water, cc 

Wt. Sample + Mold 

Wt.Mold 

Wt. Wet Sample, gm 

Wt. Wet Sample, lbs. 

Wet Density, pcf 

Moisture Sample, wet 

Moisture Sample, Dry 

Wt. Moisture 

Moisture,% 

Dry Density, pcf 

II. 

:t 
> ... 
iii z 
Ill 

I~ = Q 

'75 

-

I 
11-

I 

1 2 3 

~00 .)_So 35o 
b:~c~ S9 ~ 2. bo+'\ 

L -;_ :._';.. p 
r...., ?J I ~ -::;;, \+54c /BIJ.... 

4-ns ?.~'":+ 4-00 

\.;2_1.5 l/b.l 12..D. 0 

.2'1'\ 5 1'34 3 . -=!- .!l. 9.8. t 
230-~ ~9h.l ;} 3 ":/-.b. 

4-2. =i- 47 f:, .50.5 
1€ s I (.., ( :J..l~~ 

/0;2..-5 /DO.Q 98.9 

I I I 

I{:, MOISTURE CONT~N~ ~DRY WEICHT G 0 

.. s 6 

200 

c:;9t2 

tb_S~ 
3- '1- _1 

II 1.3 
.LJ_r 2 0 

' I ' 

3(:.( . .5_ 

so . .s 
/4 0 

9 7-h 

Max. Dry density, pd I 0 ;( · 5 
Optimum Moisture Content, % I B · b 

DiameterofMold, in. 4,·11ch 
Height of Mold, in. 4- 5 f> 4 

7 

No. of layers ___ 3::..._ _____ _ 

l.Z... 

Blows per layer _--...:::2..::::..:5:__ _____ _ 

Wt. of Hammer, lbs. ___...5-L:-:.-5'------
Height of Drop -~l.M~·:::.!n.I.Joch~-----

Material Used __ -_4--r!'\4L.!...::..!5d.:f!vu.PJ~::....t.::!lr:::-==-' __ 



WORKSHEET 
TECHNICIAti:"-· ~ ~ PROJECT NO: C.-4--A-vv M 
APPROVEDB~~ DATE l\-l-2>'j 

SAMPLE N0.~----~~\~0~------------------------------------------------
VISUAL DESCRIPTION: Sa."'£\"\ 1-e..a.>J c__(o._lt 

RUN BY SAMPLE PREPERATION SJEVIN(l TIME 

SIEVE SIZE 3 •• 1 1/2"" 3/4 •• 3/8 .. N0.4 SAMPLE WEIGHTS 

a: PNI N6J SNoFLE WET DRY 

WT. OF PAN TOTAL 9 ~ s SAMPLE 0 · 8oL\-. o 
DRY WT. RETAINED 0 b .. I 49.0 
DRY WT. PASSING r-n-~ 3-SS.t> 

RETAINED 
~ ON NO ... 

" OF TOTAL PASSING I oo 97 9+ ·taSSING . .. 
WS: 

RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT S ~F FACTOR : lL!. = TO AL = NO. RETAINED PASSING PASSING w 
8 ( 1 0) ~ ~ ~ MOISTURE DETERMINATION 

t3 r.3 
... . .. 

1 .. HY~_R~ HYDRO. 16 b";fJ.q.. 1'6Ar MATERIAL MATERIAL ~•ll SAMPLE 

30 (40) ~( ~ ~ DISH NO. 

50 I 7 S .o (:,]_<]. 0 10 WT. WET SJI.. ND asH 

100 2!~. 3 5'04--+ ~3 wr. a:rv sec.. INJ DISH 

200 ;2. 9, c;: •• + "'\ l 't-.h h4- WT. DISH 

PAN - WT. OF DRY SOIL -. VII 

TOTAL - S MOISTURE 

RUN BY HYDROMETER ANALYSIS 

CYLINDEP. NO. SPECIFIC GRAVITY DISPERSING AGENT-

DISH NO. DATE AMOUNT ml DATE CALIB. 

CLOCK TEST TIME TEMP. HYO. ~d~r.* ~~~s II S CF1UTAL bt~~ TIME c• READ P.ASSN3 
0 

START MIX - - -- - i: 
0 

STOP MIX --- -- - - < 0 
w i: a: C/) 

0.5 min 0 C/) 0.050 mm 
w < 

1.0 min 1- 0. 
0.037 mm 0 ...J w < 

4.0 min a: 1- u.019 mm a: 0 
0 1-

19 min 0 ... 0.009 mm 
X 0 

60 min - a: ~ 0.005 mm 
0 

7h 15 min 1- 0.002 mm 0 
~ 

25h -45 min ... 0.001 mm 

GRAVEL " S.ANO ~ CLAY-SLIT 'S STORAGE LOCATION 

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

.'•j TECHNICIAN· -..:....~~~'-:&'-----
: ' ~ P P R 0 V ED BY 4~~4,.4.~~:.d::r.z:::;i!::::l-....::--

L AIIEBIIERG LIMITS PL LL 
,· ·: 

....... :DiSH •u• aY 
I NO. Of BLOWS I ..2.\ 

DISH NO. 1-=f- IEb 
I WT. OF WET SOIL & DISH 15.~3 .2_-=1-.35 

,WT. OF DRY SOL & DfSH 
L• _.·1 l~.~!t 22.-S'i-
I WT. OF DISH JD. l ~ I\. I b 

.•WT. OF WATER a9J 4-l9J 
I ,WT. Of DRY SOIL 4.o4- lb.9ll 

I 

l .WATER CONTENT ..2~ 4+-Z 

NO. C-.6..-

-~200 ·-
IIU. 8Y 

DISH NO. 

WT. OF DISH & DRY SOL 

WT. OF DISH & WASHED SOL 

WT. OF DISH 

WT. OF -200 

WT. OF TOTAL SOL." DRY 

-· ,, --

LIQUID LIMIT, LL "\ 3 
PLASTIC INDEX, PI :J. 0 I PERCENT -200 -----

MOISTURE CONTENT DENSITY 

l IIU• 8Y IIU. 8Y 
1

1DISH NO. LENGTH 

I WT. OF DISH & WET SOIL 735.0 DIAMETER 
I . 

WT. OF DISH & DRY SOIL b52.5 VOU.NE 

I WT. OF DISH - .WT. OF WET SOIL 

WT. OF WATER y.,J_ . c:: . WT. OF DRY SOIL 

l WT. OF DRY SOIL ~~-b .. 

I __ M_o_•_s_T_u_R_e_c_o_N_Te_N_r _________ - _-_-__ '-_~1 Ll ___ o_R_v_o_e_N_s_•T_v ___________________ -_-_· PC_F__,, 

r ~ARKS: ------------------------------------------------

I 
I 

I 
(l 



,._ 
.. :.: 

Western T, 
Approved 

Thomas S. Krake 

F-4 SOIL SAMPLING LOG 

SAMPLE NO. --L-1/~::;.......;;;o ______ _ 

/t:?/1//8'2_ DATE / , 

SAMPLED BY /;/, ~ \ 
cpc;~~ 

LOCATION 5~c.J'A-k t:z! ;2 
I 

PROJECT NO. ~C:.:-.z:~#z:_]~~~:.::::::L-. _____ _ 

DELIVERED TO LABORATORY 

DATE ~ty:f'9 

(EXAMPLE: STOCKPILE, ------------------------------------
BORROW AREA,TRUCK, ________________________ -f-------------------------------
FILL) 

/ 

DEPTH ~~~-~----------------------------------------------------------------------

SAMPLE TYPE ~~~o/~4i~----------------------------------------------
(EXAMPLE: LARGE BULK 

SAMPLE, DRIVE CYLINDER,-----------------------------------
ECT.) 

VISUAL CLASSIFICATION ?.~AJ ~4v ..u/.sL--/4-
r ' 

INTENDED USE C'~v Li'a-.s-~ akr/a-/ 
(EXAMPLE: CLAYEY BORROW,----------------------------------------
RANDOM FILL, 

ETC.) 

TESTING PROGRAM ~~~/~e~v~~~-~~~~-----------------------------------------------
CEXAMPLE: STANDARD COMPACTION TEST, ----------------------------------
ATTERBERG LIMITS, 

ETC.) ., 

-~-

-- ,~ ---:;- .--_, . . , .. .,._ .. \". ..,. 



;·: .. .~ 

SOIL/AGGREGATE· MOISTURE DENSITY RELATIONS 

Job No. _ ___,C-=-~4-.L.I'/J-"'W"""'-'-M'-'-----
Lab./lnvoice No. ______ _ 

. · ypeofMaterial (~ ~ ~ 
...J...._[ . • * 

Source of Material ~ 2 
Test Procedure f:\S~ b ~ 9> - !\ 

SampledBy Nk~ Date IO -4--09 
Submitted Bv---~+------- Date ____ _ 

Tested/Ca~c.~ Date !O-b-?l9 

------------------ Reviewed ~ Date 111/f j3 '/ rl 

Trial No. 1 2 3 

Water, estimated% 

Water, cc ~so 300 :zoo 
Wt. Sample + Mold lol34- bll5 - 6 \22_ 

Wt. Mold 4-.2.30 4-2.30 4230 
Wt. Wet Sample, gm 1904- / 19,ez3C / 16'12. ./ 
Wt. Wet Sample, lbs. 4-.. 20 ,/ 4.. I .h / ..q .17 "" 
Wet Density, pd 

.,/ 

1~+.73 ~ 12S I / 12_ b ,0 
Moisture Sample, wet .21 s.CJ .:2 2. \. 0 I93.G 
Moisture Sample, Dry .2_3_4. r IBJ_. 5 lb-=7-,4-

4-_1-.2, ~ 
/ v 

Wt. Moisture 39,.S 2h.+ v 

Moisture,% /9./ v d-.l.b ,/ IS.C(y v 
Dry Density, pd toS.tO ,/ I 03,.. \ v _L_n~4'()_ v 

II' - ......--

I 

loL. 
1.1 
D. . 
>-.... 
;;:; 
z 
w 
Q 

~~~ a:: 
Q 

~ 

10 s f'.,. 

\ r \ t 
I 6MOISTURE CONTENT I .,. DRY WEIGHT 2 

r£, o 

4 5 6 

15 0 

~ee 

4230 
,/ 

I /5~ 

~.C6?J' 
II b.4-
\90,1 

I bt....Cb 
.2~"3_.31/ 

IA-.D ,.., 

ln:l~l"' 
/ 

Max. Dry density, pd I 0 <3.3 
Optimum Moisture Content, % lb·h 

I 

2.2 

Diameter of Mold, in. 4-r ~c b_ 

Height of Mold, in. 4,501: 
No. of Layers 3 

Blows per Layer .25 
Wt. of Hammer, lbs. s.s 
Height of Drop 12_ 

Material Used ~4-/JI~ 

Western Tech 
Approved 

@-~:~·~ 

7 

~ 

~ 



.::) 

F-10 (.jH Au 1\ I IV..... 1'\ 1'111"\L I ... .JI .... . .. . . . . . -
WORKSHEET 

TECHNICIAN:""· PROJECT NO: C-"('0: U//7--7 

APPROVED BY. DATE t~/+;/'9' 

SAMPLE N0.~-~-~/0~0~---------------------------------------------
VISUAL DESCRIPTION: ('JQ\. . .J wr1-IJ S~a\f' 

RUN BY SAMPLE PREPEAATION SIEVING TIME 

SIEVE SIZE 3" 1 1/2" 3/4 •• 3/8" N0.4 SAMPLE WEIGHTS 

a: PNl NC> SMA.£ WET DRY 

WT. OF PAN TOTAL 
5~9.2 S49,3 SAMPLE 

DRY WT. RETAINED 0 l~ 
DRY WT. PASSING 

R.ET AINED 
54-9-:S ~~.t ON NO. 4 

" OF TOTAL PASSING )00 lt/0..; .PASSING 
NO.4 

W%: 

RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT % OF = .U: TOTAL FACTOR = NO. RETAINED PASSING PASSI;iG w 
8 ( 1 0) ~ ~ ~- MOISTURE DETERMINATION 

16 q~./ 
... . .. ~YGRO • HYDRO. 4s.s So3.S MATERIAL MATERIAL OtSTtJRE SAMPLE 

30 (40) ~2 ~ ~ DISH NO. 

50 13~.4- 410 -<? 1-S/ WT. WET sew.. HD DISH ?;!G?, 0 

100 2 \ o. 0 ~~9-~ 6J... , W't. OOY SOL N\D DISH ~?t?, 3 
200 J. ~9. ( ~l,o.1 4-:r. v WT. DISH ~.0 

PAN -- WT. OF DRY SOIL 67tJ,,3 :w 
TOTAL -- " MOISTURE ?.Jj v 

RUN RY HYDROMETER ANALYSIS 

CYLINDEP. NO. SPECIFIC GRAVITY DISPERSING AGENT. 

DISH NO. DATE AMOUNT ml DATE CALla 

CLOCK TEST TIME TEMP. HYD. ~d~P.* ~~~e TIME c• READ 

START MIX -- - -- -
STOP MIX -- -- -- --

0.5 min 

1.0 min 

4.0 min 

19 min 

60 min -

7h 15 min 

25h -45 min 

GRAVEL s SAND .. " CLAY-SUT 

II 

(:) 
z 
0 
~ 0 
w ~ a: rn 
0 (/) 

w ~ 
1- a. 
(.) ...J w < a: 1-a: 0 
0 1-
(.) 

u.. 
X 0 
a: 
0 

~ 

1-
0 
< 
u.. 

"a= TOTAl PART~_1E 
p~ 

"'· 

DIAME R 

0 .. 050 mm 

0.037 mm 

u.o 19 mm 

0.009 mm 

0.005 mm 

0.002 mm 

0.001 mm 

STORAGE LOCATION 

Western Teen 
Approved 

Thornaa s. f<rake 



c. 2·79 

F-12 GRADATION TEST RESULTS 
TECH N I CIA N. ----''-"-''""~'fl'-"-"'"---

APPROVED BY 

7• HA I HA 
t5 MIN 1~ ~IN li() MIN 19 MIN ~MIN 

90 

80 

0 

Cl 
Z60 
u; 
en 
oo( 

11.50 ... z 
"' ~00 
"' 11. 

30 

20 

10 

0 
.00 1 002 005 .009 019 037 

CLAY TO SILT 

GRAVEl 

LIQUID LIMIT 

SAMPLE OF 

HYDROMETER ANALYSIS 
TIME READINGS 

24 HR. 7 HR. 

II S Sl AN[)AAO SERIES l:LE.AA <;QUARE OPENING 

. '00 ·so ·•o ·JO '16 .. 1' :· 

10 

20 

30 
0 ... 

40Z c ... 
"' soct ... 
z 
"' 600 
It 

70 
"' L 

297 I 590 119 238 •76 952 19.1 38.1 
100 

76.2 127 2110 
152 .• 2 2.0 

DIAMETER OF PARTICLE IN MILLIMETERS 

35 
SAND 

'!II 

FINE 

SILT AND CLAY 

PLASTICITY INDEX \ 3 

SIEVE ANALYSIS 
U.S. ST ANOARO SERIES CLENI SQUARE OPENINGS 

45 MIN 15 MIN 60 MIN II MIN 4 MIN I MIN "200 "100 "50 "40 "30 1 •• J 
.. ... 

" lit" 3"" • s·r 

0 z 

~ 
~ ... 
<.J a: ... 
11. 

100 

90 

110 

30 

20 

10 

0 
.001 .002 .005 001 .011 

CLAY TO SILT 

GRAVEL '!II 

LIQUID LIMIT 

SAMPLE OF 

.037 .074 .1•9 .297 590 - 1.19 tl.38 4.76 
.42 2.0 

DIAMETER OF PARTICLE IN MILLIMETERS 

SAND 

'!II 

FINE 

'!II SILT AND CLAY 

PLASTICITY INDEX 

FROM 

9.52 11.1 31.1 76.2 127 ~ 

10 

20 

40 e z 
c 
Iii 

5011: 

eo 

70 

eo 

10 

!i 
"' (J 
a: 
"' .. 

~00 

Western Tech 
Approved 

Thomas s. Krake 



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

SAMPLE NO. -~CP;,..::O~--------::--:---------------
SAUPLE OESCRIPTIOH /.~,..; ~y "fhka./c.. 

AIIEB~ERG LIMITS PL LL 

J PREP.: DISH ltUN •Y 
I ' 

,NO. OF BLOWS ;)._1.__ 

1 ·DISH NO. 1-::f- lfb 
~- ,WT. OF WET SOIL & DISH 

I 11... :+-3 .;:?,.4.0 

r WT. OF DRY SOl. & DLSH It, 8o ;(o. i-t-
JWT. OF DISH · 

I WT. OF WATER 
! 

:WT. OF DAY SOIL 
; 

I WATER CONTENT 

: (") t:O I .-~ LIQUID LIMIT, Ll 

PLASTIC INDEX, PI 

r:t-. bO 
.. 93 ,/ 
~.2o ./ 
:22. / 

35 / 

13./ 

I MOISTURE CONTENT 

---! ltUN ., 
.. -, 

t'DISH NO. 

J, WT. OF DISH & -WET SOIL 

J WT. OF DISH & DRY SOIL 

li WT. OF DISH 
' 

f WT. OF WATER 

Jl WT. OF DRY SOIL 

ll. 'l 3 

3..23"' 
1--

:9. 0 4-1/ / 

3S'1 r 

-:-200 ---
RUN., 

DISH NO. 

WT. OF DISH & DRY SOL 

WT. OF DISH & WASHED SOCL 

WT. OF DISH 

WT. OF -200 

WT. OF TOTAl SOl... DAY 

I PERCENT -200 -----

DENSITY 
RUN ., 

LENGTH 

DIAMETER 

VOLUME 

. WT. OF WET SOIL 

. WT. OF DAY SOIL 

__ M_o_•_s_T_u_R_E_c_o_N_Te_N_r _______ - _-------~~-~~ '-j ___ o_R_v_o_e_N_s_•_T_v~~::~~----~----_· PC_F__.I 

Western Tech 
Approved 

Thomas S. Krake 

l 
I 
I 
! 

(- ! 
• • .._I 



SAMPLE NO. 

i 
_J 

'71' 

DATE ~#C!2 ,----, 

SAMPLED BY ~~ e 

QC ef!c7f7~ 
LOCATION Sf't:Jc kp,/4.._ 

F-4 SOIL SAMPLING LOG 

PROJECT NO. C: - 9.-A? -It:/ /I? 

DELIVERED TO LABORATORY 

DATE ?/(?~/87 
7 7 

(EXAMPLE: STOCKPILE, -----------------------------------------------------------------------------------
BORROW AREA,TRUCK•-----------------------------------------------------------------------------------
FLU 

DEPTH 0-1 

SAMPLE TYPE 8~~~. /k 
~~~~--------------------------------------------------------------

(EXAt.lPLE: LARGE BULK 

SAMPLE, DRIVE CYLINDER,-----------------------------------

ECT.) 

VISUAL CLASSIFICATION L e0-..u Cia_~ 
--~~~~~-------------------------------------------------------

INTENDED USE --~~~%=~~~~~~----------------------------------
(EXAMPLE: CLAYEY BORROW, ----------------------------------------------------------------~----------
RANDOM FILL, 

ETC.) 

TESTING PROGRAM ~~~/e~v~~~j~~~~~~-----------------------------------------------
CEXAMPLE: STANDARD COMPACTION TEST, ---------------------------------
ATTERBERG LIMITS, 

ETC.) 

•~• r•:·~:·- ·:~·;:;·,;·. 



t--lU t:i H Au A. I I v ·~ ,.... ..... ,.... L ' 0 I v '' I I I I I I • - •• - ••• .._ • .._ •• 

WORKSHEET 

I 
SAMPLE NO. 9& 
VISUAL DESCRIPTION: L ea:AJ l 

RUN BY SAMPLE PREPERATION SIEVING TIME 

SIEVE SIZE 3" 1 1/2" 3/4 .. 3/8" N0.4 SAMPLE WEIGHTS 

a: p I>N NCJ SMfl..E WET DRY 
. -·. -· ·~ 

WT. OF PAN TOTAL 'f_i.S.t; a~ 5. o SAMPLE 
DRY WT. RETAINED 0 ;?.6. s-
DAY WT. PASSING 883.0 gs-,.~ 

RETAINED 
ON NO. 4 

" OF TOTAL PASSING I o tJ <?7t 
PASSING 
NO.4 

W"= 

RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT " OF =n= TOTAL FACTOR = NO. RET A IN ED PASSING PASSJ}iG w 
8 ( 1 0) ~ 8~ z(). ~ MOISTURE DETERMINATION 

16 g3.Z 79f, 7 9t? v •4 -4 ~HYGAO. HYDRO. 
MATERIAL MATERIAL Ot_STURf SAMPLE 

30 (40) I~ ~ 7S'P ~ DISH NO. 

50 27-9./, 6 s-6._f 7Lf 
/ WT. WET SOL J.K) DISH Lj<J;I.., b 

100 ;2 61.1. 'l_ 61;?.1 7tJ .. wT. OOY SOL NCJ DtSH t.;S!. :;-

200 .335'. s s-~n. S' 6,2 !.• WT. DISH ().0 

PAN -- WT. OF DRY SOIL ~ts;.s- :_w 
TOTAL -- " MOISTURE 'I,/ / 

RUN BY. HYDROMETER ANALYSIS 

CYLINDEP. NO. SPECIFIC GRAVITY DISPE ASING AGENT. 

DISH NO. DATE AMOUNT ml DATE CALIS. 

CLOCK TEST TIME TEMP. HYO. 6H~Fi· ~~~~ II "CF TOTN... PARTN~f TIME c• READ PASSN3 OIAME R c 
START MIX -- -- -- -- ~ 

0 
STOP MIX -- -- -- -- < 0 

w ~ a: fl) 
0.5 min 0 fl) 0.050 mm 

w < 
1.0 min 1- 0.. 

0.037 mm 0 -I w < 
4.0 min a: 1- 0.019 mm a: 0 

0 1-
19 min (..) u. 0.009 mm 

X 0 
60 min a: ~ 0.005 mm 

0 
7h 15 min 1- 0.002 mm (..) 

< 
25h 45 min u. 0.001 mm 

GRAVEL " S,t.NO " CLAY-SLIT " STORAGE LOCATION 



:~ '-79 

F-12 GRADATION TEST RESULTS 

::~==~c~;NB DATE 

PROJECT NO. C -L.~,Jf-W/Yl 
2/tt/la? 

; I 

HYOROMFTER ANAl Y~;IS SIEVE ANALYSIS 
T U..Af W[AI11.Nfa.!) I Is s 1 AN[)ARD SERIES .:.(AH V)UAR~ OPENINGS 

Z• HR 1 ,.-4R 'II) 
45 MIN 15 MIN "r) hi MIN t~ YIN 6 ~1N I MIN . ;'! "~ "1()() ·so ··u 'JO . '6 I ·• .. I J" 5'6 8 

100 

90 

80 

0 

C) 
Z60 
in 
ut 
-< 
... 50 ,_ 
z 
"' :i40 

"' ... 
JO 

20 

10 

0 
.00 1 002 005 009 019 

CLAY TO SilT 

GRAVEL 

LIQUID LIMIT 

SAMPLE OF 1 
t-eO-;..; 

HYDROMETER ANALYSIS 
TIME AE.AOINGS 

24 HR 7 HR. 

037 014 U9 297 I 590 1 19 238 • 76 
.• 2 20 

DIAMETER OF PARTICLE IN MILLIMETERS 

SAND 

.... 

FINE 

SILT AND CLAY 

PLASTICITY INDEX 

952 19 1 38.1 76.2 

SIEVE ANALYSIS 
U.S. STANDARD SERIES CLE.AR SQUARE OPENINGS 

127 

45 MIN 15 MIN 60 MIN 19 MIN 4 MIN 1 MIN "200 "100 "50 "40 '30 
"10 

"ttl •• J "4 . .. ~~- 3" · s·r 

0 z 
iii 
"' -c ... ... 
.: ... 
u 
a: ... ... 

100 

910 

10 

30 

20 

10 

0 
.001 002 .005 0011 019 .037 

CLAY TO SilT 

GRAVEL 

LIOUIO LIMIT 

SAMPLE OF 

.014 149 297 I 5910 1.19 1238 4.76 
.42 20 

DIAMETER OF PARTICLE IN MILLIMETERS 

SAND 

.... 

FINE 

SILT AND CLAY 

PlASTICITY INDEX 

FROM 

952 191 38.1 76.2 127 2' 

0 

I 0 

20 

JO 

0 

"' 40Z 
~ ,_ 
w 

50 a: ,_ 
z 
"' 60u a: 
w ... 

7 0 

90. 

1 
2'10 

00 

10 

20 

40 
0 ... z 
< 

50 
... ... 
a: 

eo 

70 

eo 

910 

!Z ... 
u 
a: 
Ill ... 

~00 

,. 
r·-: 
i 



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

PROJECT NO. C- If~-~/ fl? 
DATE 9'L_/q_/ff9 

" 

SAMPLE NO. 76 
--~---------------------------------------------------

SAUPL.E OESCRIPTJOH _.:,1-.....:e;;.:a..:...;,v:..;;.__e~IA-~7 ..... v ________________ COLOR....;;,{j_r..:;;.e~~:.:..t-1 __ _ 

'··· LL H; ATTERBERG LIMITS PL -200 -
I PIIRP.: DISH ·--RUN IY 

I NO. OF BLOWS ;;?..Lj RUN IY 

,.DISH NO. c £' DISH NO. 

1
: :wT. OF WET SOIL & DISH 

/$", 0 3 ;z Lf. J t( WT. OF DISH & DRY SOIL 

( WT. OF DRY SOIL & DiSH 15.9£ ;lO.'-f4 WT. OF DISH & WASHED SOtL 

·'·. 
•WT. OF DISH S.67 v 8.1./3 WT. OF DISH 

_. . .--· 
I 'WT. OF WATER 

/ 

'3.70
7 

WT. OF -200 I~D7 

'WT. OF DAY SOIL ~.:z. ~/ /,2.0/v 
....... 

WT. OF TOTAL SOIL,' DAY 

I ~ATEA CONTENT I.Z.?' 
/ 30.8 v 

LIQUID LIMIT, LL 31 / . .. / 
PLASTIC INDEX, PI 18 ° r:_ 

PERCENT -200 -----

I 
MOISTURE CONTENT 

RUN IY •• ~1 

DENSITY 

RUN BY 

. DISH NO. LENGTH 
I 

I, WT. OF DISH & .WET SOIL DIAMETER 

I WT. OF DISH & DAY SOIL VOLU\4E 

I WT. OF DISH WT. OF WET SOIL 

[ WT. OF WATER . WT. OF DRY SOIL 

I ' WT. OF DAY SOIL 

__ M_o_l_s_T_u_R_E_c_o_N_r_E_N_T~----___ -_-_-__ ~ _ __.1 L.I ___ D_R_v_D_E_N_s_IT_v ______ -~---------=--=--=--· PC __ F .... I 

L _MARKS: 

' 
/· 

::. 
;..: 



F-4 SOIL SAMPLING LOG 

SAMPLE NO. 70 PROJECT NO. C~/f/?--ft//t/1 

DATE o/7/8P DELIVERED TO LABORATORY 

?h/d'? SAMPLED BY Y/((-cx-j_ ~ 

Qc~~ 
LOCATION 5/<zc./.p;/e v 

DATE ,-- ~ I' 

(EXAMPLE: STOCKPILE, ---------------------------------------------------------------------------------
BORROW AREA,TRUCK•--------------------------------------------------------------------------------
FLU 

I' 

DEPTH 0--/ 

SAMPLE TYPE &#-
(EXAMPLE: LARGE BULK 

SAMPLE, DRIVE CYLINDER, --------------------------------------------------------------------------
ECT.) 

VISUAL CLASSIFICATION ~~~e~~~--~~~-------------------------------------------------

INTENDED USE c&-f«?Y L/&er !'%-~.1'""/a../ 
> > r 

(EXAMPLE:CLAVEV BORROW,-------------------------------------------------------------------------
RANDOM FILL, 
ETC.) 

TESTING PROGRAM S,....et/y /_z-
CEXAMPLE:STANDARDCOMPACT~NTEST, ------------------------------------------------------------
A TTERBERG LIMITS, 
ETC.) 

·.:" .. ,·· 



'"-·~··_I 

·-
WORKSHEET 

TECHNICIAN:~·__._~~~~-----

APPROVED BY.~~~~~~~::::::::..-

PROJECT NO: C-'('#-&f/ij 

DATE Y/?'/6'9 > > 

SAMPLE N0.~~9-~-------------------------------------------------
VISUAL DESCRIPTION: L~o-N C/a. 

RUN BY SAMPLE PREPERATION SIEVING TIME 

SIEVE SIZE 3" 1 1/2" 3/1, .. 3/8 •• NO.I. SAMPLE WEIGHTS 

~ p~ AN) SN.fl.E WET DRY 

WT. OF PAN TOTAL $17.7 29'6.~ SAMPLE 
DRY WT. RETAINED () /.5 
DRY WT. PASSING 77£-~ 71 '/. 7 

R.ET AINED 
ON NO. I. 

v 
/trO _. " OF TOTAL PASSING ~~ PASSING 

NO. I. 
W"= 

RUN BY SIEVE AND HYDROMETER ANALYSIS SIEVING TIME 

SIEVE WEIGHT WEIGHT "~F :.:ti!.: TO AL FACTOR = NO. RETAINED PASSING PASSING w 
8 ( 1 0) /~ 1~ ~v MOISTURE DETERMINATION 

16 7 7 ..--
... -I, ~HYGRO . HYDRO. 

:2Z, I 7 7o/./ MATERIAL MATERIAL tQtSIUBE SAMPLE 

30 c•oJ ~ JJ!!ffi) ~ DISH NO. 

50 3S":'t ?tftJ. 3 ~.> ./ WT. WET &X NV OCSH J.fS7. t..( ' 

100 ;7s-, 0 7:Z/.QZ ?/ 
/ wt. OOY SOL N-V DISH ~f.j$7 z. 

200 1~2 . .:3 ts-3.9 8.Z / WT. DISH 

PAN - WT. OF DRY SOIL / ;~ 

TOTAL - " MOISTURE ;2.. 7 ;? 

RUN BY HYDROMETER ANALYSIS 

CYLINDEP. NO. SPECIFIC GRAVITY DISPERSING AGENT. 

DISH NO. DATE AMOUNT ml DATE CALl& 

CLOCK TEST TIME TEMP. HYD. ~d~R• ~~~s II "~ bt~~~ TIME c• READ 
0 

START MIX -- - - - z 
0 

STOP MIX -- -- - - ~ 0 
w ~ a: UJ 

0.5 min 0 UJ 0.050 mm 
w ~ 

1.0 min 1- Cl. 
0.037 mm 0 ~ w ~ 

1..0 min a: 1- 0.019 mm a: 0 0 1-
19 min 0 u. 0.009 mm 

X 0 
60 min . a: ~ 0.005 mm 

0 
7h 15 min 1- 0.002 mm 0 

< 
25h H min u.. 0.001 mm 

GRAVEL s SI<ND " CLAY-SLIT "· STOflAGE LOCATION 



:.- 'Z-79 

F-12 GRADATION TEST RESULTS 
TECHNICIAN . ...L....;...J.c...:.L~OL::i~~--- C-y,e-py 
APPROVED BY 

24 HR 1 HR 
·~ MIN 15 "'IN 6<J MIN 1'1 ....,,. 1 liottN 

tOO 

90 

ao 

70 

~60 
;;; 
Ul 
< 
... 50 ... z 
"' :E.a ... ... 

20 

tO 

DATE 

IJ S SlANOARO SERIES ClEAR 'iOUARE 

1 MIN ";>I)) •too "50 "40 "JO "16 
"ttl , .... .. ·•·· 

10 

20 

JO 

Q 

"' .oz c ... ... 
sou: ... z 

"' eou a: ... ... 
111 

0 
.001 002 005 .009 Ot9 037 297 I 590 1 til 2 38 4 76 g 52 19.1 38.1 76.2 127 2! ~flO 

CAAY TO SilT 

GRAVEL 

LIOUIO LIMIT 

SAMPlE OF 

HYDROMETER ANALYSIS 
TIME READINGS 

2• HI!. 7HR. 

.42 2.0 
DIAMETER OF PARTICLE IN MILLIMETERS 

SAND 

'!lo 

FINE 

SILT AND CLAY 

PLASTICITY INDEX 

FROM S>&ck,..o/ ~ 

SIEVE ANALYSIS 
U.S. ST AHOARD SERIES ClEAR SQUARE OPENINGS 

: ,MIN.15 MIN. 10 MIN. IV MIN .• MIN. 1 MIN. "200 "100 ·so •..a "30 
'10 

'11 _fl •• -- llo" 1llo" T s-r 

·to 

30 

20 

10 

0 

10 

! c 
t; 

soc 
~ ... 

10 ~ r 
JO 

10 

1fl0 
.001 .002 .005 0011 .0 II .037 .074 .1411 297 I .510 • 1.111 12.38 4.71 1.52 11.1 38.1 71.2 127 2110 

CLAY TO SilT 

GRAVEL '!lo 

LIQUID LIMIT 

SAMPLE OF 

-~ 2.0 
DIAMETER OF PARTICLE IN MILLIMETERS 

SAND 

'!lo 

FINE 

SILT AND CLAY 

PlASTICITY INDEX 

FROM 

f-:·. 

.. 



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

::,TECHNICIAN· T ~r-a--ft:~ /PROJECT NO. C-¥...9-/AY'e? 
.. PPROVEO BY ~/~_., ~ / DATE 9/7/Cf?_? 

SAMPLE NO. _9~;..._,----------------------
SAMPLE DESCRIP110H _.L::..::;..e~a...:~~:»~C~/e-=l".._---------- COLOR V= r "t< ,._) - I 

J .. AII~BUERG LIMITS PL LL 

PREP.: DISH lUll 8Y 

I NO. Of BLOWS -;tO 

DISH NO. 0 /9 
t WT. Of WET SOfL & DISH B ,:!lf 3~,o;z_ 

L: WT. Of DRY SOL & DISH 7.3b 2 8, ts--_ 
I WT. OF DlSH ;..,-;./ ;o ·B 1.. 
L WT. OF WATER 

./ 

6.?> 7"' f,03 
I WT. Of DRY SOIL s-;1.5/ 17· 79 V' 

I WATER CONTENT / 3S:8v .zo.o 

LIQUID LIMIT, LL 2 ..S v 

PLASTIC IN~EX. PI I ,s- / 

MOISTURE CONTENT 

l lUll aY 

: DISH NO. 

I WT. Of DISH & -WET SOtL 

: WT. OF DISH & DRY SOl.. 

I WT. OF DISH 

, WT. Of WATER 

I WT. OF DRY SOL 

-:-200 ---
IIUII •Y 

DISH NO. 

WT. OF DISH & DRY SOL 

WT. OF DISH & WASHED SOIL 

WT. Of DISH 

WT. OF -200 

e/' 
WT. OF TOTAL soc.· DAY 

j PERCENT -200 -----

DENSITY 
IIUII aY 

LENGTH 

DIAMETER 

VOLUME 

. WT. OF WET SOIL 

. WT. OF DRY SOIL 

__ u_o_l_s_T_u_R_e_c_o_N_T_e_N_r_-_-_-_-_-~---~-~~ ~...l ___ o_R_v_o_e_N_s_I_T_v~~~~~~~~~--:--· PC-F~~ 
MARKS: 

I 
! 

r' ! 
··.._I 



Attachment G 
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Umetco Minerals Corporation INTERNAL 
CORRESPONDENCE 

... I WHITE MESA MILL • P.O. BOX 669 • BLANDING, UTAH 84511 

,, .. 1r [B01] 67B-2221 

To [Narne] 

Division 

Location 

Area 

Copy to 

J. s. Hamrick 
Dete 

June 23, 1989 
Originating Dept. 

H. H. Sampson 
Area 

Answering Letter Date 

Subject Grouting of Observation 
Well No. 13 Located at the 
Inside Toe of West Dike, 
Cell 4-A, Approximate 
Station 28+00. 

The following were observed on June 22, 1989: 

1. A Mayhew (2000?) 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. 



5. 

6. 

HHSfgp 

_, 

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 . 

. , P.E. 
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FIGURE 3 

PIEZOMETER INSTALLATION 
WELL NO. 13 

CONSTRUCTION DETAILS 

PREPARED FOR 

ENERGY FUELS NUCLEAR, INC. 
DENVER, COLORADO 

D~LONIA 
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PART 2 - PRODUCTS 

-· 2';f". -·MATiltl:"Ais .. ·-- -· ··-· ·-- .. --. 

A. Approved sealin9 material• are aa follow•~ 

{1. cement used for sealing mixtures shall meet the 
requirements ot ASTM Cl50 •standard Specification tor 
Portland cement•. Type ot cement to be used for 
sealing mixturea will depend on the existing 
groundwater and well condition, and shall be one of 
the following types as approved by the Contractor: 

General Use 

ode~ate Sulfate Resistance 

e. 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 pereenti by weight, of 
commercially processed sodium bentonite, to not more 
than 7 gallons of potable water. '!'he 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 saek of dry cement. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Wells shall be sealed in a manner that is compatible with 
the well design and so 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 5~, pages 133-142 and in Wyoming 
Water Quality Division Requirements, Chapter X%, Section 
70. The basic premise of the EPA criteria is to seal 

• Addendum No. 2 
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existing aurtace shall be filltd with a mixture ot 
uncontaminated fine-grained (ML or CL) •oil and • 
minimum of 2!5 percent by weight of commercially 
processed sodium bentonite and shall be hand
tamped, as required. 

f. The top of the plug of eacb abandoned well shall 
be clearly and permanently marked by inscription 1 
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 Subcontractor shall notify the Contractor one 
week prior to commencement of well seAling opera
tiona. 

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 MEASUREMENT 

Measurement for payment for sealing of monitor wella will 
be by the linear feet of C4sing sealed. The measurement 
will be from bottom of casing to the top of aeal. 

4.Z PAYMENT 

Payment tor ttealing of monitor wella 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, equipment, 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 
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c. The approved method• for the placement of a gro~t 
ae~l ahall b• •• follow11 

1) In w•ll• where casing i a removed, the cement 
grout shall be introduced at the bottom ot the 
well or interval to be sealed (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 a a to avoid 
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 fill the well interval plus the annular 
spaee outside the lining 1hall b• placed 
vi thin 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 so psi greater 
than the normal hydrostatic pressure within 
the well at the point of injection. 

d. For all wells located in areas where the construc
tion grade elevation will be greater than or equal 
to the existing grade surface, existing casings 
and cement grout seals shall be removed to a mini
mum depth of 2 feet below the existing grade sur
face, ot as required by the Contractor. Grouting 
shall extend to 2 feet .below the existing grade. 
The interva 1 from the top of the grout to the 
existing grade surface shall be filled with a 
mixture of uncontaminated fine-grained (MI. or Ct.) 
soil and a minimum of 25 percent by weight of 
commercially . processed sodium bentonite and a hall 
be hand-tamped, aa required. 

e. For all wells located in areaa where the construc
tion grade surface will be less than the existing ·•· 
grade surface (i.e, in areas of proposed cut), ~he 
existing casings and cement grout seals shall b& 

.removed to a minimum of 2 feet belov the grade cut 
elevation aa shown on the Subcontract Drawings or 
as required by the contractor. Grouting shall 
extend to 2 feet below the grade cut elevation, 
The interval from the top of the grout to the 

42365 
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abandoned well• and to restore, •• much aa poaaible, the 
geohydrologic regime in existence before the well waa 
constructed. The following eri teria ~hall apply to all 
wells to be sealed on and in the vicinity of the site: 

l. Well aealing operation• shall be performed by a 
licensed drilling or grouting contractor, with 
demonstrated experience in sealing of wells. 

2. All wells shall be sea led in such a manner that they 
will not act as a conduit for fluids to flow from the 
specific strata in which they were originally encoun
tered. 

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 operations, 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 vells during the earth
work operations, the Subcontractor shall give the Site 
Manager immediate ·verbal notice followed by written 
confirmation within 2• hours. 

s. Wells shall be sealed according to the following .pro
cedurea: 

a. The Subcontractor shall check each well to be 
sealed for obstructions that may interfere with 
the sealing operation and shall remov• ~ny such 
obstructions prior to starting filling operations. 

b. In order to seal the well properly it is prefer
able to remove the vell casings oy methods ap
proved by the Contractor as outlined in Article 56 
of the ·EPA Manual of Water Well Construction 
Practices. Upon r·emoval, if the casings or the 
materials are found to be contaminated, they shall 
be decontaminated as .required by the Contract-or, 
or disposed of in an off·aite disposal area. 
If casing removal is not feasible, the casing 
shall be perforated, ripped or otherwise disinte
grated by methods outlined in Article 56, to 
ensure 9routinq of the entire annular space 
between the casin9 and the borehole. 

4236S 
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LANDl\1ARK 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 North to South i~ -3 fc J- .) 

Signature ~~ .c{<~ Date: 
I 

Acceptance: 

Rejection: 

Comments: 

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



To: 

From: 

.• 1 
lANDMARK RECLAMATION 

Tom Jernigan 

Lynn Laws 

Subject: Liner Bed Preparation 

Date: 

Landmark Reclamation here-by submits for surface 

acceptance grids. 

West to East North to South ;1- 3 ~~ cT--3 

Signature ;J--., ... ?r~ · Date: 

Acceptance: 

Rejection: 

Comments: 

One Tabor Center 1200 17th Street Suite 2500 Den' er, ColorJdo 80202 
303 595-0933 

:,.: 
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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 AI .fc A-3 

Date : Cj- I 3 - <l. I 

Acceptance: ~ 

Rejection: 

Comments: 

North to South A- I fc J' / 

Signature :d:;z~ £~/~ 

One Tabor Center 1200 17rh Srreer Suite 2500 Den,.,r, Colorado 80202 
303 595-0933 
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To: 

From: 

-I 
lANDMARK RECLAMATION 

Tom Jernigan 

Lynn Laws 

Subject: Liner Bed Preparation 

Date: 

Landmark Reclamation here-by submits for surface 

acceptance grids. 

West to East 

Date: 

Acceptance: 

Rejection: 

Comments: 

North to South A~ I to J.- I 
\ . 

signature -::I,.,., .. ,}_..· ··a~ 

One Tabor Center 1200 17dt Srreer Suire 2500 Demer, Colorado 80202 
303 595-0933 
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LAND!v!ARK RECLAMA.TION 

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 ~~~~----------
Date: 1 ~ ld -<£) 

Acceptance: 

Rejection: 

Comments: 

North to South Ji -.) fo L-;) 

Signature~~ &c?A 

One Tabor Cenrer 1200 17th Street Suite 2500 Den,er, Colorado 80202 
303 595-0933 

,_;_.:. 



To: 

From: 

. .-:-- . .. . .- .... . ·' .· . , 
. . ~ 

I o o >' ~ •• .,. .• 1 
LANDMARK RECLAMATION 

Tom Jernigan 

Lynn Laws 

Subject: Liner Bed Preparation 

Date: 

Landmark Reclamation here-by submits for surface. 

acceptance grids. 

West to East North to South B. d ic, r .:J 

Signature .Jco.o3o-''(J , " Date: 

Acceptance: 

Rejection: 

Comments: 

One Tabor Cenrer 1200 17th Street Suite 2500 Dem·er, Colorado 80202 
303 595-093 3 



To: 

From: 

. . _. . .• ' ' . { . f 
• ... • •• <'./ ."' ' : • :- !;.. .. : f -I 

LANDlv1ARK RECLAMATION 

Lynn Laws 

Subject: Liner Bed Preparation 

Date: 1 C-/J -9:7 

Landmark Reclamation here-by submits for surface 

acceptance grids. . "~ g :r") t/,,~, <J 

West to East _G~~~I'~;d_:_'_i~·--------

Date: 

Acceptance: 

Rejection: 

Comments: 

North to South .A </ Jc·; ,) '/ 

One Tabor Cemer 1200 17rh Srreer Suire 2;00 Dem er. Colorado 80202 
303 ;9;-0933 
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To: 

From: 

. , .. ·~ . ' . . .• ,. -~-- ' t ~ . . Ill& I 

LANDMARK RECLAMATION 

John s. Hamrick 

Lynn Laws 

Subject: Liner Bed 

!(\- /)- 0 7 Date: - c 

Landmark Reclamation here-by submits for compaction 

and moisture evaluation grids. 
05' fin''--'o:- _J- ~ 

West to East G r 1 c/ 1 North to South ~i,:_A!...--___:_f.::.<J--~.'1-.:..iT __ 

Date: /C-11-~-2 Signature 

Acceptance: ~;:: __ ~ ~ ~- / 
g': --~. . . #,.?:':.:-- ·~("' 

Rejection: 

Comments: 

One Tabor Center 1200 17[h Scree[ Sui[e 2500 Dem er, Colorado 80202 
303 595-0933 

' 
,•· 
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LANDMARK RECLAMATION 

To: John S. Hamrick 

From: Lynn Laws 

Subject: Liner Bed 

Date: !C-r7-Z7 

Landmark Reclamation here-by submits for compaction 

and moisture evaluation grids. 

West to East ~!";6( 7 

Date: ;{-/7-'37 

Acceptance: 

Rejection: 

Comments: 

North to South T 7 TC' A 7 

Signature ~ ~ 

One Tabor Cenrer 1200 17th Street Suite 2500 Den' er, Colorado 80102 
303 5?5-0933 
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LANDMARK RECLAMATION 

To: Torn Jernigan 

From: Lynn Laws 

Subject: Liner Bed Preparation 

Date: 

Landmark Reclamation here-by submits for surface 

acceptance grids. 

West to East North to South l z zr'"\ A 7 

Signature ~ o...._....; Date: 

Acceptance: 

Rejection: 

Comments: 

One Tabor Center 1200 17th Srreer Suite 2500 Dcm cr. Color3dn 80202 
303·595-0933 
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LANDMARK RECLAMATION 

To: John s. Hamrick 

From: Lynn Laws 

Subject: Liner Bed 

Date: lD- ( 1- ~7 

Landmark Reclamation here-by submits for compaction 

and moisture evaluation grids. 

West to East G r iJ~ .~· 

Date: (C -17-151 

Acceptance: 

Rejection: 

Comments: 

North to South I .5 fu E -.5 
Signature~~ 

One Tabor Cenrer 1200 17th Street Suite 2500 D.,n, er. Colorado 80202 
303 595-0933 



. j 

To: 

From: 

~ - . . 
, . ~ I f ' ' ·, I 

LANDMARK RECLAMATION 

Torn Jernigan 

Lynn Laws 

Subject: Liner Bed Preparation 

Date: 

Landmark Reclamation here-by submits for surface 

acceptance grids. 

West to East North to South I .5" 6 A 5 
Signature rX..·'{v-._ ~ Date: !C-!1-'6 7 

~~~~~--------------

Acceptance: 

Rejection: 

Comments: 

One Tabor Cemer 1200 17rh Street Suire 2500 Den\t'r, (,Jk>rado 80202 
303 595-0933 
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To: 

From: 

• .. ·!'' • t 

. . ~ I , • -I 
lANDMARK RECLAMATION 

Tom Jernigan 

Lynn Laws 

Subject: Liner Bed Preparation 

Date: 

Landmark Reclamation here-by submits for surface 

acceptance grids. 

West to East North to South A &; ft. T (. 

Date: ( J:J ____ } \r.).. ~ Signature ~. r 

Acceptance: 

Rejection: 

Comments: 

One Tabor Center 1200 17th Street Suite 2500 Den,er. Colorado 80202 
303 595-0933 
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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 G nd::i /.: 

Date: tl-1~~?,1 

Acceptance: 

Rejection: 

Comments: 

North to South A ~ fo r 6 
Signature ~~ 

One Tabor Center 1200 17th Street Suite 2500 Den' er, Colorado 80202 
303 595-0933 
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lAND~ RECLAMATION 

To: John s. Hamrick 

From: Lynn Laws 

Subject: Liner Bed 

Date: 10- ;:;.~- gj 

Landmark Reclamation here-by submits for compaction 

and moisture evaluation grids. 

West to East t;;fi"Js -g· North to South /} IAlt-(_ 0 
Date: 1()-..+LY--g? Signature ~ /~ 
Acceptance: ~ 

Rejection: 

Comments: 

One Tabor Cenrer 1200 17th Street Suite 2500 Denver. Coloradv 80202 
303 595-0933 
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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 A tlu?< cT 
Date: Signature ~~~-~~~t/ ____________ __ 
Acceptance: 

Rejection: 

Comments: 

One Tabor Center 1200 17th Street Suite 2.500 Dem·er. Colorado 80202. 
303.595-0933 
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LANDMARK RECLAMATION 

To: John s. Hamrick 

From: Lynn Laws 

Subject: Liner Bed 

Date: ID-;;~-1.>7 

Landmark Reclamation here-by submits for compaction 

and moisture evaluation grids. 

West to East North to South ,-9// ~ .J I I 

Signature ~ /4~ Date: 

;. .. cceptance: 

Rejection: 

Comments: 

One Tabor Cenrer 1200 17th Street Suite 2500 Denver, Colorado 80202 
303 595-093 3 

~\ 
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~ .. ~ l • LANDrviARK 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 r;.,.,·j 1~ 

Date: /.tjUZ~/e 9 

Acceptance: _ _.."'-'~...:A~'-----

Rejection: 

Conunents: 

North to South #/;?- J/ ;z_ 

Signature ./k-.?!~~ A~ 

One Tabor Cenrer 1200 17rh Srreer Suire .2;00 Den,er. Colorado 80202 
303 ;9;.o933 
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To: 

From: 

Subject: 

Date: 

.. . .~ ~ ~ 
. . ' ... 

lANDlvfARK RECLAMATION 

John s. Hamrick 

Lynn Laws 

Liner Bed 

tC-31-Cf:l 

Landmark Reclamation here-by submits for compaction 

and moisture evaluation grids. 

West to East ~v,c6 /3 /'t /) 
I I 

North to South .I?/3-.JJ3,. Pl~-:r/1./J H/S'""-::T/s-

Date: /??/r 1
7
/9 '7 Signature ~ d£~ 

:ru· ;._cceptance: ~ 

Rejection: 

Comments: 

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

.. 
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lANDMARK RECLAMATION 

To: Torn Jernigan 

From: Lynn Laws 

Subject: Liner Bed Preparation 

Date: 

Landmark Reclamation here-by submits for surface 

acceptance grids. 

West to East 

Date: 

Acceptance: 

Rejection: 

Comments: 

r: . !· !'/ :.c y, c.. North to South ,) !/ fc: ,) I I 

Signature (\. ""d.l 1;vc · .6L ,.:;;;; 

One Tabor Center 1200 17rh Srreel Suire 2500 Denver, Colorado 80202 
303·595-0933 
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LANDNIARK RECLAMATION 

To: Tom Jernigan 

From: Lynn Laws 

Subject: Liner Bed Preparation 

Date: 

Landmark Reclamation here-by submits for surface 

acceptance grids. 

West to East 

Date: 

Acceptance: 

Rejection: 

Comments: 

One Tabor Center 1200 17th Srr~er Suit~ 2500 D~nv~r. Colorado 80202 
303 595-0933 
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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 Gv :::/s i-3 rlj_ !5 
ll 

Date: !/-J-1.c; 

North to South k~ ft:· O:t'3. /)~;'{ -.Jii 17 

n c..J 1 

Signature ~Gt\~·~~~~·-------------
Acceptance: 

Rejection: 

Comments: 

One Tabor Cenrer 1200 17rh Street Suire 2500 Denver, Colorado 80202 
303'595-0933 
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SHOP MATERIAL 

---------·--
ITEM NO. QUAN OC!::ir.AIPTHlN 

tz•ou. niii'.Oc:o SPltCJL ~~ 

3 1 
r;nAPPfD FLG :- tMci.TiOit.G 
FLANGE ADAPHVf. & IIACKIP 
lUNGS. 

-------
·---

·- -----
-----

FIELD MATERIAL 
1 12()" 12"DlA. IOOPSl [)RI!>CO 

2 ' 12"[JJA, 22 l/1!" ElL. IYUSCO 
. ----------

... I 12·x unn:oucm. tliHsco 
--- --------------

5 1 trl" XA H REDIX.E R. llfHStO 
----- -- 1----· 

6 I 8"X6" REDUCER, OIUSCO 

---· 
7 I 6").4' REllU[;ER. DRISCOL 

----------
a 1 II" fUI'llE A.OAP rER. ORl!>CO. 

f--· 
W/ BACKUP R1HG 

----- --- r----------------~ 
g (! 4"PVC FLA~I>E. SllCI(El WUO 

10 2 ~· PYC 45" Ell SOCKET WElO 
------------

t1 41 <1" PVG WYE. SOCKfl 'JIE.I.O 

--r--·------------
12 7 A' PVC CAP. SOCKEt wELD 

·------
5560 _. .. SLDTT£0 P\'C, 

-
- -------

H.R.R. 7/B!l 

. '""!''.''"";"."'"~-~ 
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QUALITY PLAN NO. QP-GEN-1-C4WM 

PART V Page 20 

Form No. F-26 

DESIGN CHANGE ORDER -#:-I 0 

Project No. C ±A W Y 

Drawing No. kJ /A 
I 

Specification No. _N .... (..;...;A~--

Design feature 

'5po+ Jirf Loads along ±t,,. pond b£nks so' OYI.. 

Ce.nde-c. Pr~ \),) e± J! r± t!n d- G a..n k_<Q +o pr,,t-en.+ 
Loss o£ rna_+eri a..L b.eca II s e o£ t,~,Jb Cptn Js, 

Change in design 

Reason 

ttcwe drr+ 4uollc, blc ±o oush fh-/D =Hat pm.,J 

Initiated by: L'ne~ Cod-ru.c+D(> Lllrrty Mr()Y---,te 

Approvals: 

Site Manager __ }0 ___ /f.;.....(~.~...;...;----~o. -------

Design Engineer ~~40~ 
• 
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QUALITY PLAN NO. QP-GEN-l-C4WM 

PART V Page 20 

Fonn No. F-26 

DESIGN CHANGE ORDER :# 1-

Project No. CJjA -wrn Date 6c.:f.ober:}g, l18Cf 

Drawing No. C rf-( 

Specification No. ----

Design feature 

IVor-rh .e..asf (_orrte r t)(l Cell J.j fl 

Change in design 

f?rovitk ~ srnoo/4 Jr%sz'f,·un {'or /iJteriY~si~llc,{iqrt. i~ 

nor 't4. m.sf cc1 &.r oF c e I!. JL :t ru s>t i (..Jr'1 , ~ ~ }JC!_ 

b\1 WtlM-$ ~(]. Cqmtbcfd £: )/. 
[ ' 

Reason 

!Va {{/I is t ndicqf-t'(} i l1 jk;;, 4•~'"<--.. Li iLlr i n.s-IJ/(<. -1-rn-,._ 

n::gk< 1 u > a 3 moe:; 'fl... -1 rt:l!.-us~'IJ cp, , 

Initiated by: __ \....,~_.L,::l6...:::...J.H-J.;;;;~~~n~-ck:::::l.::=--------
Approvals: 

Site Manager __ $;_/(_:;_,_ .. _·ttL__,~r--------
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Umetco Minerals Corporation INTERNAL 
CORRESPONDENCE 

U WHITE MESA MILL • P.O. BOX 669 • BLANDING, UTAH 84511 

• : tr [B01 1 67B-2221 
··::: 

ro[Name) 

Division 

.Location 

Area 

Copy to 

. \ 

Vincelette 
Date 

October M. D. 17, 1989 
G. F. Richards 

Originating Dept. 
H. R. Roberts G. L. Swanson 
D. K. Sparling Aree c. o. Sealy 
J. s. Hamrick 

Answering Letter Date 
L. Laws 
K. Wood Subject 

Cell 4A Design Change 
No. 6 

Enclosed is a design change order issued to cover installation o·f 
slimes drain system. Please review and if any questions arise 
please advise. 

GLS/gp 

Attachments {3) 

Sincerely, 

~~ 
G. L. Swanson 
Q c Officer 
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JJmetco Minerals Corporation INTERNAL 
CORRESPONDENCE 

tb[Neme) 

Division 

;..ocetion 

Copy to 

WHITE MESA MILL • P.O. BOX 669 • BLANDING, UTAH 84511 

~ [B01)67B-2221 

M. D. Vincelette Dete 

G. F. Richards 
June 29, 1989 

H. R. Roberts Originating Dept. G. L. Swanson 
D. K. Sparling 
c. 0. Sealy Area 

J. s. Hamrick 
L. Laws Answering Letter Date 

K. Wood 
Subject Cell 4 Design Change 

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. 

GLS/gp 

Attachments (3) 

Sincerely, 

.¢///~ 
G. L. Swanson 
Q. c. Officer 
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LANDMARK REClAMATION 

June 21, 1989 

Yr. Don K. Sparling 
UMETCO Minerals Corporation 
P. 0. Box 669 
Blanding, ~tah 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. 
ie 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 
which 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. 

.BRR:pl 

Very truly yours, 

./·_~////~ / w~< '/ l. /._&; 

~ Harold R. Roberts 
Vice President and 

General Wanager 

One Tabor Cemer 1200 17th Street Suite 2500 Denver, Colorado 80202 
3031595-093 3 



I 
I. 

''i-

r 
r 
r:·-. 

r· 
r: 

_) 

F: 
r 
r 
r-
r 
• 1 

1.;:·.! 

~~ 

~ 

~ 

~ 
f, 

~ 
' . ' 

-5-

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 lift 
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 sho\'m 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 Fill {lower layer) 
Clay Liner 
Filter Material 
Random Fill (Upper layer) 
Vegetative Support Material 

5.2 Materials 

5.2.1 Physical Properties 

4.0 feet (minimum) 
1.0 foot 
1.0 foot 
3.5 feet 
0.5 foot 

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 
clayey 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 liquid limit 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. 

Veg~tative Support Material -This material will consist of near surface soils 
str1pped and stockpiled from previous construction operations. 
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'- ~' J 



Umetco Minerals Corporation 

r .. WHITE MESA MILL • P.O. BOX 669 • BLANDING, UTAH 84511 "W ,. (801) 678-2221 

Mr. Ed Hawkins, Director 
u. s. Nuclear Regulatory Commission 
Region IV 
Uranium Recovery Field Office 
Box 25325 
Denver, co 80225 

May 17, 1989 
REPORT NO. 1 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period --~M~a~y~9w·~1~9~8~9-- to May 12. 1989 , 

of construction activity occurred. 

4 days 

These activities consisted of: __ ~s~t~r~l~·p~p~i~n~g~·-------------------------

Testing activities included: 

0 

0 

5 

5 

5 
'· 

In place density tests (Nuclear) 

In place density tests (sand cone) 

ASTM D-698 Moisture Density Relations 

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

ASTM D 4318-84 Atterberg Limits Tests. 

Of the tests performed ____ ~N~o~n~e~------------------------------------

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. 

xc: J. S. Hamrick 

Sincerely, 

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



Umetco Minerals Corporation ._.:' u WHITE MESA MILL • RD. BOX 669 • BLANDING, UTAH 84511 
. , [801) 678-2221 

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 

May 17, 1989 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period May 9, 1989 to May 12, 19 89 , 

of construction activity occurred. 

4 days 

These activities consisted of: __ ~s~t~r~1~·P~P~1~·n~a~·------------------------

Testinq activities included: 

In place density tests (Nuclear) 

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 _____ N~o~n~e-------------------------------------

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. 

xc: J. s. Hamrick 

Sincerely, 

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



Umetco Minerals Corporation 

WHITE MESA MILL • P.O. BOX 669 • BLANDING, UTAH 84511 

1r [B01) B7B-2221 

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 

May 23, 1989 
REPORT NO. 2 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period May 15. 1989 to May 19, 1989 , 

of construction activity occurred. 

5 days 

These activities consisted of: Stripping, proof rolling, placing 

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 __ ~T~w~o~1=·n~--P~l=a=c=e~d=e=n=s~1~·t~y~t~e~s~t=s~i~n=d~i~c~a~t~e~d ____ _ 

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. 

xc: J. s. Hamrick 

Sincerely, 

~1f&l Jr. P. E. 
Q A Consultant 
Umetco Minerals Corporation 
White Mesa Mill 



Umetco Minerals Corporation 

· .. ,. 

WHITE MESA MILL • P.O. BOX 669 • BLANDING, UTAH 84511 

'I! [B01]678-2221 

Mr. Robert L. Morgan, P.E. 
State Engineer 
State of Utah 
Department of Natural Resources 
Division of Water "Rights 
Darn Safety 
1636 West North Temple, Suite 220 
Salt Lake City, Utah 84116-3156 

May 30, 1989 
REPORT N0.3 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period May 22, 1989 to May 26, 1989 , 

of construction activity occurred. 

5 

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) 

2 ASTM D-698 Moisture Density Relations 

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

4 ASTM D 4318-84 Atterberg Limits Tests. 

days 

Of the tests perforrned. __ ~F~i~v~e~=i~n~-~o~l~a~c~e=-~d~e~n~s~1~·t~yL-~t~e~s~t~s~1~·~n~d~i~c~a~t~e~d __ __ 

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. 

xc: J. s. Hamrick 

Sincerely, 

~?{ ~£n, Jr. P. E. 
Q A Consultant 
Umetco Minerals Corporation 
White Mesa Mill 



Umetco Minerals Corporation 

WHITE MESA MILL • PO. BOX 669 • BLANDING, UTAH 84511 

!r [B01] 678-2221 

Mr. Robert L. Morgan, P.E. 
state Engineer 
state of utah 
Department of Natural Resources 
Division of Water Rights 
Darn Safety 
1636 west North Temple, suite 220 
Salt Lake City, Utah 84116-3156 

June 7, 1989 
REPORT N0.4 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

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

of construction activity occurred. 

4 

These activities consisted of: Placing fill in south dike, 

days 

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 Relations 

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

4 ASTM D 4318-84 Atterberg Limits Tests. 

Of the tests perforrned __ ~T~w~o~:i~n~-~P~l~a~c~e~d~e~n~s~i~t~y~t~e~s~t~s~l~·n~d~i~c~a~t~e~d~---

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. 

xc: J. s. Hamrick 

Sincerely, 

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



Umetco Minerals Corporation 

.. .. WHITE MESA MILL • P.O. BOX 669 • BLANDING, UTAH 84511 

-~ , [B01]67B-2221 

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 

June 20, 1989 
REPORT N0.5 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

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

of construction activity occurred. 

5 days 

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 Soils Finer Than No. 200 Sieve 

7 ASTM D 4318-84 Atterberg Limits Tests. 

Of the tests performed __ ~S~l~·x~:i~n~-~P~l~a~c~e~~d~e~n~s~l~·t~v~~t~e~s~t~s~=i~n~d~i~c~a~t~e~d~---

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. 

This Period 

6/5/89 to 6/9/89 

1:747 

1:5866 

1:5866 

1:10265 

Frequency of Testing Activities 
Stated as Tests Per Cubic Yard 

Cumulative 

5/17/89 to 6/9/89 

1:795 

1:4959 

1:4959 

1:6943 

In Place Densities 
And Moisture Content 

Atterberg Limits Tests 

Soil Gradations 

Moisture Density 
Relations 

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

xc: J. S. Hamrick 

Sincerely, 

£~~lE. 
Q A Consultant 
Umetco Minerals Corporation 
White Mesa Mill 



Umetco Minerals Corporation 
If .. WHITE MESA MILL • P.O. BOX 669 • BLANDING. UTAH 84511 

. ·. ~ , [B01]67B-2221 

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 

June 23, 1989 
REPORT NO. 6 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period June 12, 1989 to June 16, 1989 , 

of construction activity occurred. 

5 days 

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) 

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 __ ~T~w~o~=i~n~-~P~l~a~c~e~~d~e~n~s~i~t~y~~t~e~s~t~s~l~·n~d~i~c~a~t~e~d~---

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 

6/12/89 to 6/16/89 

1:790 

1:4345 

1:4345 

1:10428 

Cumulative 

5/17/89 to 6/16/89 

1:801 

1:4596 

1:4596 

1:8225 

In Place Densities 
And Moisture Content 

Atterberg Limits Tests 

Soil Gradations 

Moisture Density 
Relations 

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

xc: J. s. Hamrick 

Sincerely, 

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

:.:': 

''! 
•,:-



Umetco Minerals Corporation 

U WHITE MESA MILL • RD. BOX 669 • BLANDING, UTAH 84511 

'lr (801) 678-2221 
. 

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 

June 28, 1989 
REPORT NO. 7 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period June 19, 1989 to June 23, 1989 , 

of construction activity occurred. 

5 days 

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 __ ~T~e=n~1=·n~--P==l=a=c=e~d=e=n=s=1~·t~v~=t=e=s~t=s~i~n=d=1=·=c=a~t=e=d~---

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. 

Frequency of Testing Activities 
Stated as Tests Per Cubic Yard 

This Period 

6/19/89 to 6/23/89 

1:569 

1:3750 

1:3750 

1:6429 

Cumulative 

5/17/89 to 6/23/89 

1:735 

1:4193 

1:4193 

1:7189 

In Place Densities 
And Moisture Content 

Atterberg Limits Tests 

Soil Gradations 

Moisture Density 
Relations 

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

xc: J. s. Hamrick 

Sincerely, 

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

;.':: 



·. Umetco Minerals Corporation 

WHITE MESA MILL • P.O. SOX 669 • BLANDING, UTAH 84511 

~ (801]678-2221 

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 

July 7, 1989 
REPORT NO. 8 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period June 26, 1989 to June 30, 1989 , 

of construction activity occurred. 

5 

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. 

days 

Of the tests performed. ____ ~5~1~·n~--P~l~a~c~e~d~e~n~s~it~y~t~e~s~t~s~i~n~d~1~·c~a~t~e~d~---

moisture content that 

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

tests that indicated densities that failed to meet specification 

requirements 



i 

-··i 

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

This Period 

6/26/89 to 

1:796 

1:3475 

1:3475 

1:7644 

Frequency of Testing Activities 
stated as Tests Per Cubic Yard 

Cumulative 

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

1:744 In Place Densities 
And Moisture Content 

1:4059 Atterberg Limits Tests 

1:4059 Soil Gradations 

1:7258 Moisture Density 
Relations 

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

xc: J. s. Hamrick 

Sincerely, 

4X~), 
Henry H. Sampson, Jr. P. E. 
Q A Consultant 
Umetco Minerals Corporation 
White Mesa Mill 



'. ·.:) 

Umetco Minerals Corporation 

·> u WHITE MESA MILL • P.O. BOX 669 • BLANDING, UTAH 84511 

::- . . !r (BD1]67B-2221 
-:·. '• 

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 

July 14, 1989 
REPORT NO. 9 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period July 5, 1989 to July 8, 1989 

of construction activity occurred. 

4 days 

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 ____ ~7~1~·n~--P~l=a=c=e~d=e=n=s~i~t~v~t==e=s~t=s~i=n=d=1=·c=a==t=e=d~---

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. 

This Period 

7/5/89 to 7/8/89 

1:653 

1:2858 

1:2858 

1:5715 

Frequency of Testing Activities 
stated as Tests Per Cubic Yard 

cumulative 

5/17/89 to 7/8/89 

1:735 

1:3916 

1:3916 

1:7091 

In Place Densities 
And Moisture Content 

Atterberg Limits Tests 

Soil Gradations 

Moisture Density 
Relations 

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

xc: J. s. Hamrick 

Sincerely, 

'/(~~/.&r.d'~ 
Henry H. Sampson, Jr. P. E. 
Q A Consultant 
Umetco Minerals Corporation 
White Mesa Mill 

'·. -~ 



'··) 

. Umetco Minerals Corporation 

WHITE MESA MILL • RO. SOX 669 • BLANDING, UTAH 84511 

1r (801) 678-2221 

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 

July 20, 1989 
REPORT NO. 10 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period July 10, 1989 to July 14, 1989 , 

of construction activity occurred. 

-~5- days 

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: 
·.p. 

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 ____ ~2~1~·n~-~P~l~a~c~e~d~e~n~s~1~·t~v~~t~e~s~t~s~1~·n~d~i~c~a~t~e~d~---

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. 

Freguency of Testing Activities 
Stated as Tests Per Cubic Yard 

This Period 

7/10/89 to 7/14/89 

1:602 

1:2828 

1:2828 

1:5656 

Cumulative 

5/17/89 to 7/14/89 

1:719 

1:3775 

1:3775 

1:6920 

In Place Densities 
And Moisture Content 

Atterberg Limits Tests 

Soil Gradations 

Moisture Density 
Relations 

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

xc: J. s. Hamrick 

Sincerely, 

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



Umetco Minerals Corporation 

WHITE MESA MILL • P.O. SOX 669 • BLANDING. UTAH 84511 

"lr [801]678-2221 

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 

July 31, 1989 
REPORT NO. 11 

Re: Cell 4A Tailings Pond Construction 

Gentlemen: 

During the period July 17, 1989 to July 24. 1989 , 

of construction activity occurred. 

6 days 

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 ____ ~1~1~·n~--P~l=a~c~e~d~e~n~s~i~t~y~t==e~s~t~s~i~n~d~i=c=a~t~e~d~---

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 

7/17/89 to 7/24/89 

1:66 

1:1460 

1:1460 

1:1460 

cumulative 

5/17/89 to 7/24/89 

1:682 

1:3751 

1:3751 

1:6804 

In Place Densities 
And Moisture Content 

Atterberg Limits Tests 

Soil Gradations 

Moisture Density 
Relations 

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

xc: J. s. Hamrick 

Henry H. Sampson, Jr. P. E. 
Q A Consultant 
Umetco Minerals Corporation 
White Mesa Mill 
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Cel14A Construction Report 

Activities Data 

Book 1 

Table of Contents 

• Construction Contract 

• Work Orders and Purchase Orders 

• Correspondence 

• Cost Codes and Monthly Cost Data 

• Schedules 

• Fonn F-1 Construction Activities Report 



Table of Contents 

Cell 4 A Construction Report 

Activities Data 

Book2 

• Form F-2 Excavation Observation Report 

• Form F-3 Fill Observation Report 

• Form F-5 Field Density Test (Sand cone, Balloon) 

• Special Testing Calcareous Soils 

• Soils lab - Calibrations 

• Weekly Reports - Internal 

• Reports to NRC 

• Reports to State of Utah 

• Regulatory Letters 

• Field Change Orders 

• Design Change Orders 

• Compliance Reports 

• Clay Acceptance 



Cell 4 A Construction Report 

Table of Contents 

• Form F-4 Soil Sampling Log 

Activities Data 

Book3 



Table of Contents 

• Form F-19 

• FormF-20 

Cell4A Construction Report 

Activities Data 

Book4 

Liner Seam Nondestructive Tests 

Liner Assembly Daily Report 



Construction Photographs 



l 

J 

J 

J 

Photo No.1 - Soil Removal from Cell4A 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) 

1 

J 

Photo No. 4 - Dike Construction and Rock Removal Activities 



Photo No. 5 - Rock Removal Activities 

Photo No.6 - Installation of Clay Liner 
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I 

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

Photo No.8 - Clay Liner Prior to Final Grading 



Photo No. 9 - Installation of Leak Detection Piping 

Photo No. 10 - Leak Detection Pipe Trench 



Photo No. 11 - Partially Complete Clay Liner and Leak Detection System 

Photo No. 12 - Slimes Drain System over Synthetic Liner 

I. 



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

Photo No. 14 - Aerial View of Cell 4A Construction 
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