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ABSTRACT

This certification report provides documentation for the construction of the approximately 10.34 acre 
Phase I closure of the Fort Bragg Construction and Demolition (C&D) Landfill located off of Lamont 
Road within the Fort Bragg military Reservation in Cumberland County, North Carolina. 

The closure construction work was conducted between June and September 2012. HDR Engineering, Inc. 
of the Carolinas (HDR) provided part-time construction quality assurance (CQA) services to the Fort 
Bragg Directorate of Public Works (DPW) during closure construction.  CQA services provided by HDR 
included the part-time observation of the following construction activities:

low-permeability barrier layer test pad construction;
low-permeability barrier layer construction; 
erosion layer construction including topsoil placement; 
passive gas vent installation; 
installation of sideslope swales, diversion berms, and perimeter stormwater channels; and,
permanent seeding.

HDR also provided limited CQA testing to independently verify the soil materials used in the project met 
the specification requirements. 

The conformance of the construction materials and installation methods with the requirements of the 
technical specifications prepared specifically for this project was documented for each component. The 
required testing was performed using the methods and frequencies outlined in the technical specifications. 
Materials, site conditions, or test results that indicated nonconformance were identified, reported, and 
remediated. The low-permeability soil layer was required to achieve both a maximum permeability of 
1x10-5 cm/sec and a minimum thickness of 18 inches. The erosion layer was required to achieve a 
minimum thickness of 18 inches with the top 6 inches consisting of topsoil capable of supporting 
vegetation. HDR reviewed construction and as-built survey information to verify conformance with the 
construction limits and tolerances specified. 
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CERTIFICATION

HDR Engineering, Inc. of the Carolinas (HDR) hereby provides Certification that: 

The construction specifications entitled Technical Provisions, Issued for Construction,
Specification No: F9-00026-8, dated January 2012 and drawings entitled Construction and 
Demolition Landfill Phase II Construction and Phase I Closure Construction Plans, PWBC 
Project No. F9-00026-8, Fort Bragg, North Carolina, prepared by HDR and dated April 2011, 
for the Fort Bragg C&D Landfill Phase I Closure were developed in general accordance with the 
following documents: 

o Construction and Demolition Landfill, Phase II Construction, Phase I Closure, 
Construction Permit Application dated May 2010 and Revised in March 2011, by HDR
and approved by the North Carolina Department of Environment and Natural Resources 
(NCDENR), Division of Waste management, Solid Waste Section in April 2011. 

o NCDENR Municipal Solid Waste Facility Permit No. 26-08 dated March 19, 2012.
o The requirements of the applicable North Carolina Solid Waste Management 

Regulations, Title 15A, Chapter 13B, Section .0547, Existing C&DLF Units as of 
January 1, 2007. 

To the best of our knowledge, the Phase I closure of the Fort Bragg C&D Landfill was 
constructed in general accordance with the construction specifications and drawings.
Our knowledge is based on HDR’s observations during construction, along with the test results,
reports, and as-built documentation presented in this report. 
The closure of Phase I of the Fort Bragg C&D Landfill was completed around the end of 
September 2012. 

The services provided for this project were performed with the care and skill ordinarily exercised by 
reputable members of the profession practicing under similar conditions at the same time and the same or 
similar locality. No warranty, expressed or implied, is made or intended by rendition of these consulting 
services or by furnishing oral or written reports of the findings made. This certification report has been 
prepared for the exclusive use of Fort Bragg, North Carolina. 

Thomas M. Yanoschak, P.E.      
Certifying Engineer       
N.C. P.E. # 18887 

HDR Engineering, Inc. of the Carolinas 
N.C. Engineering Board No. F0116 
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SECTION 1.0 INTRODUCTION

1.1 Background 

Fort Bragg owns and operates the Fort Bragg C&D Landfill (Landfill) located on Lamont Road, Fort 
Bragg Military Reservation, Cumberland County, North Carolina. The landfill was first permitted to 
operate in 1999 although land clearing and inert debris (LCID) was disposed within a portion of the site 
prior to the development of the C&D landfill.  The landfill is surrounded principally by undeveloped 
woodlands that are part of the military reservation. 

The current facility plan for the site shows the landfill being developed in four phases for a total area of 
41.55 acres.  Currently, only Phase I (15.7 acres) and Phase II (6.03 acres) are permitted for operation.  
This certification report addresses the closure of approximately 10.34 acres of Phase I, which represents 
the first partial closure of the C&D landfill.

1.2 Project Description

HDR was contracted by Fort Bragg to perform part-time construction quality assurance (CQA) services 
during construction of the Phase I closure which began in June 2012 and was completed in September 
2012. The Phase I closure was designed with a cap system which consists of the following components; 

18-inch erosion layer with the top 6 inches consisting of topsoil capable of supporting vegetation 
topsoil layer; 
18-inch low-permeability soil barrier layer (hydraulic conductivity < 1x10-5 cm/sec);  
diversion berms and sideslope swales directing stormwater runoff to slope drains; and, 
passive gas vents 

Construction of the Phase I closure was completed in general accordance with the requirements of the 
construction specifications and drawings dated January 2012 and April 2012, respectively, prepared by 
HDR. Supporting documentation such as field and laboratory testing reports, inspection forms and 
documentation, and as-built drawings is provided in the appendices of this report.
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SECTION 2.0 CONSTRUCTION QUALITY PROGRAMS 

2.1 Purpose and Scope

The purpose of this certification report is to present the results of the construction quality control (CQC) 
and construction quality assurance (CQA) documentation related to observations and test data compiled 
during construction of the Phase I closure of the landfill. This report has been prepared as required by, 
and in accordance with, the Closure Plan and CQA Plan for closure as contained within the Construction 
and Demolition Landfill, Phase II Construction, Phase I Closure, Construction Permit Application dated 
May 2010 and Revised in March 2011, by HDR and approved by the North Carolina Department of 
Environment and Natural Resources (NCDENR), Division of Waste management, Solid Waste Section in 
April 2011. 

2.1.1 Construction Quality Control Program 

Construction quality control (CQC) refers to those actions which provide a means to measure and 
regulate the characteristics of an item or service to the specified contractual and regulatory 
requirements, including those actions taken by manufacturers, fabricators, installers, or 
subcontractors (paid for by the contractor) to ensure that the materials and the workmanship meet 
the requirements of the technical specifications for the project. 

SES Construction and Fuel Services LLC (SES), of Oak Ridge, Tennessee, was the general 
contractor for the Phase I closure project. SES subcontracted the following firms to provide CQC 
services. 

Froehling & Robertson, Inc., of Fayetteville, North Carolina provided CQC inspection 
and testing services required during construction for the earthwork during the Phase I
closure. Field and laboratory CQC test results associated with the earthwork portion of 
the landfill closure are presented in Appendix A. 
Strother Land Surveying of Raeford, North Carolina provided CQC surveying services 
required for the earthwork for the Phase I closure. Surveying data is provided in 
Appendix C. 

2.1.2 Construction Quality Assurance Program 

Construction quality assurance (CQA) is a planned and systematic pattern of all means and 
actions designed to provide confidence that items or services meet contractual and regulatory 
requirements and will perform satisfactorily in service. 

CQA refers to means and actions employed by the Owner to assure the conformity of the 
earthwork, cap system, passive gas vents, and drainage with the technical specifications and 
drawings issued for the project. CQA is provided by a party independent from the manufacturer, 
fabricator, contractor, and installer. HDR provided part-time CQA monitoring services during 
construction of the Phase I closure. These services included the following. 

Overall coordination between all parties including Fort Bragg representatives, the 
contractor, CQC consultants, and CQA soils consultant.
Periodic inspection during periods of major work. 



Fort Bragg C&D Landfill  3 As-Built Certification Documentation  

Phase I Closure   February 2013 
11236-120265-018

Verification testing in the form of laboratory hydraulic conductivity and classification 
testing of the low-permeability barrier soil layer; classification testing of the erosion 
layer; and pH, organic content, and moisture content testing of topsoil samples. 

Geotechnics provided supplemental CQA laboratory services under the direction of HDR and is
also referred to as CQA personnel.  

2.2 Project Criteria

The Phase I closure construction was performed under the guidance of the following documents. 

The construction specifications entitled Technical Provisions, Issued for Construction, 
Specification No: F9-00026-8, dated January 2012 and drawings entitled Construction 
and Demolition Landfill Phase II Construction and Phase I Closure Construction Plans, 
PWBC Project No. F9-00026-8, Fort Bragg, North Carolina, dated April 2011, for the 
Fort Bragg C&D Landfill Phase I Closure. 
Construction and Demolition Landfill, Phase II Construction, Phase I Closure, 
Construction Permit Application dated May 2010 and Revised in March 2011, by HDR 
and approved by the North Carolina Department of Environment and Natural Resources 
(NCDENR), Division of Waste management, Solid Waste Section in April 2011. 
NCDENR Municipal Solid Waste Facility Permit No. 26-08 dated March 19, 2012. 
The requirements of the applicable North Carolina Solid Waste Management 
Regulations, Title 15A, Chapter 13B, Section .0547, Existing C&DLF Units as of 
January 1, 2007. 

The quality of the overall project was governed by adherence to the construction specifications 
and drawings. The quality of the low-permeability barrier layer and erosion layer was governed 
by adherence to the construction specifications. All construction and CQA/CQC activities were 
conducted in accordance with the construction specifications and drawings. Documentation of the 
construction activities and the results of quality assurance and quality control testing are 
contained in the following sections and appendices of this report. 

2.3 CQA/CQC Personnel

HDR provided part-time CQA services during construction of the Phase I closure, as described in 
this report. Key HDR personnel for this project are listed below. 

Thomas M. Yanoschak, P.E., Design Engineer and Certifying Engineer
Michael Batten, E.I., Field Inspection

Key representatives of the other parties involved are as follows. 

Owner: Fort Bragg

Audrey D. Oxendine, Chief, Environmental Compliance Branch 
Sid Williamson, Program Manager, Solid Waste/Recycling
Daniel J. Messier, Landfill Manager
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Contractor/Construction Quality Control: 

SES Construction and Fuel Services LLC (General Contractor)
Scott A. Ballard, P.E., Senior Engineer  
Brian Odom, P.G., Project Manager 

Froehling & Robertson, Inc. (CQC Field Inspection and Testing Services)
Craig Mintz, Construction Services Manager
Christopher B. Stryffeler, E.I., Field Technician

Strother Land Surveying (CQC Surveying Services)
Leland D. Strother, PLS, Surveyor 

Construction Quality Assurance: 

Geotechnics (CQA Testing Services) 
Michael P. Smith, Regional Manager



Fort Bragg C&D Landfill  5 As-Built Certification Documentation  

Phase I Closure   February 2013 
11236-120265-018

SECTION 3.0 EARTHWORK CONSTRUCTION QUALITY ASSURANCE

3.1 General

This section provides information regarding CQC/CQA activities for the earthwork associated with the 
construction of the Phase I closure including observations and monitoring of all soil components.
Preconstruction, field, and laboratory testing for each soil component are also addressed. Earthwork test 
results are contained in Appendix A (CQC) and Appendix B (CQA). As-built drawings of the closure area 
and thickness verification tables are contained in Appendix C. 

3.2 Preconstruction Material Source Testing

3.2.1 Low Permeability Barrier Layer 

The material used for the construction of the low permeability barrier layer was obtained from the 
landfill borrow area located on the opposite side of Lamont Road from the landfill.
Preconstruction testing of this material was conducted by HDR prior to the commencement of 
construction and consisted of excavating test pits within a clay stockpile located within the 
borrow area to log the extent of suitable material and to obtain samples for laboratory testing.  A 
summary of this preconstruction testing is included in the Low Permeability Barrier Layer 
Borrow Source Investigation included in Appendix B.  The testing indicated the clay was suitable 
for use as the barrier layer.

The suitability of the clay source for use as the barrier layer was confirmed during test pad 
construction at the landfill.  The test pad was constructed on the southwest sideslope of the 
Phase I closure area and was a minimum of 100 feet long and 70 feet wide in accordance with the 
project specifications. The CQC and CQA field and laboratory testing results for the test pad are 
included in Appendices A and B, respectively.  The test data indicated the clay source was 
acceptable for use in low permeability barrier layer construction.

3.2.2 Erosion Layer 

The 18-inch thick erosion layer required for final cover construction consists of 12 inches of soil 
fill placed over the low permeability barrier layer with 6 inches of topsoil capable of supporting 
vegetation placed over the soil fill.  The project specifications for the soil fill for the erosion layer 
required the material to be free of debris, frozen materials, angular rocks, roots and organics.  In 
addition, the soil fill is required to have a maximum particle size of 1 inch and be classified as 
CL, SC, SM, SP-SM, or SP-SC material in accordance with ASTM D2487.  Since these 
requirements are readily achievable with materials available within the borrow area and other 
locations on base and since the material does not have a compaction requirement other than being 
tracked into place, preconstruction testing was not required.  

3.2.3 Topsoil Layer 

The material used for the construction of the topsoil layer (upper 6 inches of the erosion layer)
was obtained from on-site stockpiles, the blending of on-site compost and soil, and an off-site 
source.  The on-site sources proved to be of adequate quantity and quality such that very little off-
site topsoil was used.  Preconstruction testing of the topsoil layer sources was performed by the 
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CQC firm and consisted of organic content and pH determinations. The CQC laboratory test 
results on the samples collected indicated that the materials generally met the requirements of the 
specifications except the off-site source had difficulty meeting the minimum organic content 
requirement (greater than 5 percent).  The results of the CQC laboratory testing are summarized 
in Appendix A.

3.3 Inspection and In-Place Testing of Constructed Product

3.3.1 Low Permeability Barrier Layer 

The quality of the low permeability barrier layer was visually monitored by CQA personnel on a 
periodic basis during placement. In accordance with the testing requirements, bulk samples of the
barrier layer were obtained by the CQC personnel for moisture-density relationship testing 
(standard Proctor - ASTM D698, and modified Proctor - ASTM D1557).  Field density tests were 
performed by CQC personnel to verify that the compacted material met projects specifications.  
CQC personnel also obtained Shelby tube samples of the compacted clay lifts for laboratory 
hydraulic conductivity testing (ASTM D5084). CQA personnel conducted supplemental sampling 
and laboratory testing in order to confirm CQC testing results. Organic material, such as roots, 
was removed by the contractor during placement of the material. 

Approximately 25,000 cy of low permeability barrier layer with a maximum hydraulic 
conductivity of 1x10-5 cm/sec was required to complete the 10.34 acre Phase I closure. The 
barrier layer is a minimum of 18 inches thick. Compaction was accomplished using a tamping 
foot compactor. Compaction quality was monitored by visual and quantitative means (density and 
moisture content by nuclear gauge and sand cone method). CQA personnel periodically observed 
the placement, compaction, and field testing activities for the barrier layer. All placed materials 
were visually monitored to ensure no debris existed in the barrier layer (i.e. roots, stones, etc.);
there were no void areas; the barrier layer was firm and uniform after compaction; and no 
deleterious material existed on the surface. Holes created in the barrier layer as a result of nuclear 
density testing were backfilled using bentonite powder. Holes created in the barrier layer as a 
result of drive tubes or sand cone tests were backfilled by tamping barrier layer material into the 
holes in 2-inch lifts.  

The project specifications for the low permeability barrier layer construction required one field
density and moisture content test for every 8,500 square feet of material placed per lift. For 10.34 
acres, assuming three six-inch compacted lifts for barrier layer construction, a minimum of 
approximately 160 field density and moisture content tests were required. CQC personnel 
performed a total of 170 tests. Field density testing was performed using the nuclear gauge 
(ASTM D6938) or sand cone method (ASTM D1556). A minimum of one sand cone density test 
and one oven-derived moisture content test (ASTM D2216) were performed by the CQC 
personnel per 20 density tests using nuclear methods as a means of verifying the nuclear gauge 
results. The locations of the field density tests are provided on the Density Test Location Map
provided in Appendix C. 

CQC personnel also collected undisturbed samples for laboratory hydraulic conductivity testing 
(ASTM D5084) at a minimum frequency of one sample per every 40,000 square feet for each lift
placed. For the 10.34 acre Phase I closure, a minimum of 34 hydraulic conductivity tests were 
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required.  A total of 40 hydraulic conductivity tests were performed by CQC personnel and 8 by 
CQA personnel.  All hydraulic conductivity tests performed on the 48 samples collected by CQC 
and CQA personnel achieved the maximum hydraulic conductivity of 1x10-5 cm/sec. After review 
of the data, HDR finds that the installed low permeability barrier layer meets the hydraulic 
conductivity requirements. 

A total of 34 particle size analyses (ASTM D422) were performed on the barrier layer soils (25 
by CQC personnel and 9 by CQA personnel).  A total of 33 Atterberg limits (ASTM D4318) tests 
were performed on the barrier layer soils (25 by CQC personnel and 8 by CQA personnel).  

Standard Proctor (ASTM D698) laboratory testing was required at a minimum frequency of one 
test per 6,500 cubic yards of barrier layer placed which is equivalent to a 4 tests for the 10.34 acre 
closure.  CQC personnel performed a total of 4 standard Proctor tests.  

The frequency for CQA testing for hydraulic conductivity, particle size, and Atterberg limits was 
at the discretion of the engineer. CQA personnel conducted testing alongside the CQC firm early 
on in the construction and all values were found to be consistent between both laboratories. Both 
the CQC and CQA laboratory conformance testing of the low permeability barrier layer soils
indicated compliance with the project specifications.  

The project specifications require particle size analyses (ASTM D422) and Atterberg limits 
determinations (ASTM D4318) be performed at a frequency of 1 test for every 1,000 cubic yards 
of barrier layer.  A total of 25 of each test was required.  CQC performed 25 of each test while 
CQA performed 8 of each test.   

All of the CQC and CQA particle size analyses indicated the barrier layer soils met the project 
specification requirements of a maximum particle size of 1 inch, a minimum 80 percent by weight 
passing the No. 4 sieve, and a minimum of 25 percent by weight passing the No. 200 sieve.  The 
project specifications require the barrier layer soils to have a minimum liquid limit of 35 and a 
plasticity index between 10 and 40.  All Atterberg limits tests performed by CQC personnel met 
these requirements.  However, 1 of the CQA samples exhibited a liquid limit of 31 which is less 
than the specified minimum liquid limit of 35.  In addition, 4 of the CQA samples exhibited 
plasticity indices greater than 40 with the maximum being 49.  Since the outlier values were 
relatively close to the specified limits, all the CQC tests were within the specified limits, and 
since all hydraulic conductivity tests yielded results well below the maximum allowable of 1x10-5

cm/sec, HDR accepted the CQC Atterberg limits tests during construction to enable these soils to 
be used in the barrier layer.

The CQC and CQA laboratory test results are provided in Appendices A and B, respectively. 

In addition to construction material conformance testing, CQC personnel performed thickness 
verification of the low permeability barrier layer by comparing survey shots taken on a grid 
pattern before and after barrier layer placement. The project CQA plan required thickness 
verifications on a 100-foot grid spacing.  As shown by the as-built survey provided in Appendix 
C, actual thickness verifications were typically performed on a 50-foot grid spacing.  Strother 
Land Surveying provided the CQC survey of construction activities with horizontal and vertical 
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control of the low permeability barrier layer placement. There were 152 survey points over the 
10.34 acres obtained for thickness verification, which is approximately 15 points per acre. 

For acceptance, the constructed low permeability barrier layer is required to be at least 18 inches 
thick and demonstrate a maximum permeability of 1 x 10-5 cm/sec upon laboratory testing. Based 
on testing and survey data, these two requirements were achieved.

3.3.2 Erosion Layer 

The 18-inch thick erosion layer required for final cover construction consists of 12 inches of soil 
fill placed over the low permeability barrier layer with 6 inches of topsoil capable of supporting 
vegetation placed over the soil fill.  The discussion within this section refers to the CQC and 
CQA activities associated with the placement of the lower 12 inches of soil fill.  Most of the soil 
fill used for the erosion layer was obtained from construction projects elsewhere on base where 
the excess cut meeting the project specifications was brought to the landfill.

The quality of the erosion layer was visually monitored by CQA personnel on a periodic basis 
during placement. In accordance with the testing requirements, bulk samples of the erosion layer
were obtained by the CQC personnel for particle size analyses (ASTM D422) and Atterberg 
limits determinations (ASTM D4318).  Moisture-density relationship and in-place density testing 
of the erosion layer was not required by the specifications since there was no compaction 
requirement other than tracking the material into place.  CQA personnel conducted supplemental 
sampling and laboratory testing in order to confirm CQC testing results. Organic material, such as 
roots, was removed by the contractor during placement of the material. 

Approximately 17,000 cy of erosion layer (excluding topsoil) was required to complete the 10.34 
acre Phase I closure.  Compaction was accomplished using dozer treads to achieve a uniform 
surface without large clods or voids.  A minimum of 2 passes were required for all areas.
Compaction quality was monitored by visual means. CQA personnel periodically observed the 
placement and compaction activities for the erosion layer. All placed materials were visually 
monitored to ensure no debris existed in the erosion layer (i.e. roots, stones, etc.); there were no 
void areas; the erosion layer was firm and uniform after compaction; and no deleterious material 
existed on the surface.

The project specifications for the lower 12 inches of the erosion layer construction required one 
particle size analysis and Atterberg limits determination for every 2,000 cubic yards of material 
placed. For the 10.34 acre closure area, approximately 17,000 cubic yards of material were placed 
requiring a minimum of 9 tests to be performed. CQC personnel performed a total of 9 tests 
(combined particle size and Atterberg limits) while CQA personnel conducted a total of 2 tests.
All of the CQC and CQA testing of the erosion layer indicated the material met the specification 
requirements (maximum particle size of 1 inch and classified as CL, SC, SM, SP-SM, or SP-SC 
material in accordance with ASTM D2487). The CQC and CQA erosion layer test results are 
provided in Appendices A and B, respectively. 

CQC personnel performed thickness verification of the erosion layer (including topsoil layer) by 
comparing survey shots taken on a grid pattern before erosion layer placement and after topsoil 
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placement.  The total thickness of the erosion layer is 18 inches including topsoil. The project 
CQA plan required thickness verifications on a 100-foot grid spacing.   

Strother Land Surveying provided the CQC survey of construction activities with horizontal and 
vertical control of the erosion layer placement. Top of erosion layer spot elevations were 
surveyed for thickness verification and limits after the erosion layer construction was completed. 
As-built survey information is provided in Appendix C. The survey indicates that an erosion layer 
thickness of 18 inches was achieved at all survey locations.  

3.3.3 Topsoil Layer 

As areas of the soil cap layer were completed and determined to meet the acceptance criteria, the 
topsoil layer was installed. Approximately 8,400 cy of soil was required to cover the soil cap
layer with the required 6-inch layer of topsoil layer material. During installation, the 
specifications required the CQC to perform grain size analyses (ASTM D422), soil pH (ASTM 
D4972), and organic content (ASTM D 2974) testing at a minimum frequency of 1 of each test 
per every 2,000 cubic yards of in-place material which is equivalent to a total of 5 series of tests.  
During construction, the CQC submitted a total of 5 samples of topsoil for grain size analyses and 
10 samples for Soil pH and organic content.  The specified testing frequency for topsoil was 
therefore met.  

The quality of the topsoil layer material was visually monitored by CQA personnel on a periodic 
basis. Bulk samples of in-place topsoil layer were obtained by the CQA personnel for laboratory 
testing. CQA submitted 1 sample for soil pH testing and 3 samples for organic content testing. 
CQC and CQA personnel also visually monitored for debris (i.e. roots) within the topsoil layer 
material. Debris was removed by the contractor during placement of the material. 

In addition to construction material conformance testing, CQC personnel performed thickness 
verification of the combined low permeability barrier layer and erosion layer (including topsoil)
as previously described. 

The construction of the topsoil layer was also visually monitored by both the CQC and CQA 
representatives to assure that the underlying soil layers were not compromised. Based on the 
observations made by CQC and CQA, the topsoil layer cover soil component was constructed in 
accordance with the drawings and specifications using all means to prevent damage to the soil 
cap layer during construction. Any area of the soil cap layer that was observed to be damaged was 
reconstructed followed by the necessary testing.
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SECTION 4.0 DRAINAGE SYSTEM INSTALLATION

4.1 General

This section provides information regarding construction activities, observation and monitoring 
conducted during the drainage system installation associated with the construction of the Phase I closure.  

4.2 Diversion Berm

The construction plans required installation of a permanent stormwater diversion berm on the top slope of 
the Phase I closure area.  The purpose of the berm is to direct stormwater away from the active Phase 
I/Phase II interface and channel it to a downpipe located on the west slope of Phase I.  The diversion berm 
was constructed of erosion layer soil fill material. After the berm was constructed, topsoil was placed over 
the berm, seeding occurred, and temporary erosion matting was installed in accordance with the 
Drawings.  CQC personnel periodically observed diversion berm construction to ensure it was constructed 
in accordance with the project plans and specifications.  The location of the diversion berm is shown on 
the as-built survey provided in Appendix C. 

4.3 Sideslope Swales

Sideslope swales were constructed on the east and west slopes of the Phase I closure area in accordance 
with the Drawings.  The purpose of the swales is to intercept stormwater sheet flow on the landfill 
sideslopes before excessive erosion occurs and direct it to downpipes which discharge at the perimeter of 
the landfill.  The swales were constructed of erosion layer soil fill.  After the swales were constructed, 
topsoil was placed over the swales, seeding occurred, and temporary erosion matting was installed in 
accordance with the Drawings.  CQC personnel periodically observed sideslope swale construction to 
ensure they were constructed in accordance with the project plans and specifications.  The location of the 
swales are shown on the as-built survey provided in Appendix C. 

4.4 Perimeter Channel

A perimeter stormwater channel was constructed at the toe of the west slope of the Phase I closure area in 
accordance with the Drawings.  The purpose of the channel is to direct stormwater runoff from the closure 
area toward the existing stormwater detention pond located near the north edge of the landfill property.  
The Phase I channel is located outside of the limits of waste and was primarily constructed by excavation.  
The channel is trapezoidal in shape and has 3 (horizontal):1 (vertical) sideslopes, is a minimum of 2.5 feet 
deep, has a 3-foot wide bottom, and a minimum longitudinal slope of 1 percent.  After the channel was 
constructed, topsoil was placed over the channel, seeding occurred, and permanent turf reinforcement 
matting was installed in accordance with the Drawings.  Where the downpipe located on the west slope of 
the Phase I closure discharges into the channel, the channel was lined with a minimum of 18 inches of 
NCDOT Class B riprap underlain by filter fabric.  CQC personnel periodically observed perimeter 
channel construction to ensure it was constructed in accordance with the project plans and specifications.  
The perimeter channel is shown on the as-built survey provided in Appendix C. 

4.5 Downpipes

The Phase I closure cap system includes two downpipes designed to discharge stormwater collected by 
the final cover diversion berm and sideslope swales to the toe of the landfill.  One downpipe is located on 
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the east slope and the other is located on the west slope.  The downpipes were constructed of 18-inch 
diameter dual wall corrugated plastic pipe (CPP) with water-tight joints.  The pipe was backfilled with 
compacted low permeability barrier layer soil. Erosion layer was then placed over the barrier layer soil 
such that the final cover surface over the pipe was even with adjacent areas.  Inlets and outlets consisted 
of molded high density polyethylene (HDPE) flared end sections. The downpipes were installed in 
general accordance with the drawings and specifications. The as-built locations of the downpipes are
provided in the as-built drawing located in Appendix C. 

4.6 Closure Plan Modifications

The drainage design shown on the Phase I Final Grade Plan (Sheet 4 of 14) provided within the May 2010 
Construction Permit Application (Revised March 2011) by HDR, was modified based on field conditions 
of the landfill during construction. A third downpipe shown on the southwest slope of the Phase I closure 
area was replaced with a riprap lined stormwater channel located on the north side of the landfill access 
road.  The channel flows into the perimeter stormwater channel. This modification was necessary in order 
to provide better stormwater drainage on and around the landfill. The modification is shown on the as-
built survey provided in Appendix C. A copy of the Phase I Final Grade Plan (Sheet 4 of 14) showing the 
modification is also provided in Appendix C. 
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SECTION 5.0 PASSIVE GAS VENT INSTALLATION

A total of 10 passive gas vents were constructed by SES within the Phase I closure area at the 
approximate locations shown on the construction plans.  The vents consisted of excavating a 30-foot long 
trench into the C&D waste, installing a perforated 8-inch diameter PVC gas collection pipe, backfilling 
the pipe with NCDOT No. 57 stone and wrapping it with filter fabric, and installing a solid 8-inch 
diameter PVC vertical vent pipe at the center of the trench extending approximately 4 feet above the top 
of the final cover system.  The excavated waste was either used to backfill the trench once the stone was 
installed or the excess was placed within the working face of the landfill. The final cover system was 
constructed over the backfilled trench. CQC personnel verified the trenches were constructed within 
C&D waste and that vent construction was in accordance with the plans and specifications.  The as-built 
locations of the passive gas vents are shown on the as-built survey provided in Appendix C. 
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SECTION 6.0 PHOTOGRAPHIC DOCUMENTATION

July 2, 2012 - Stripping vegetation and topsoil from closure area. 

July 2, 2012 - Stockpiled topsoil. 
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July 2, 2012 - Preparing side slopes for cover. 

July 3, 2012 - Landfill surface stripped of vegetation and topsoil. 
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July 4, 2012 - Digging test pit to verify limits of waste.

July 4, 2012 - Test pit verifying location is outside of the limits of waste.
 
  



Fort Bragg C&D Landfill 16 As-Built Certification Documentation  
Phase I Closure   February 2013
11236-120265-018

July 4, 2012 - Borrow area prior to excavation for closure soils.

July 4, 2012 - Installation of silt fence.
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July 4, 2012 - Slopes prepared for cover soils.

July 6, 2012 - Preparing top of landfill for final cover. 
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July 7, 2012 - Excavating trench for landfill gas vent. 

July 7, 2012 - Assembling pipe for landfill gas vent.
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July 7, 2012 - Backfilling landfill gas vent trench with gravel. 

July 7, 2012 - Completed landfill gas vent.
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July 9, 2012 - Compacting subgrade for test pad. 

July 9, 2012 - Placing and compacting low permeability barrier soil for test pad. 
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July 9, 2012 - CQC testing during test pad installation.

July 9, 2012 - Conditioning low-permeability barrier soil with water during test pad construction.
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July 10, 2012 - Obtaining Shelby tube sample of low-permeability barrier soil during test pad 
construction. 

July 16, 2012 - Placing and compacting low-permeability barrier soil. 
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July 16, 2012 - Excavating low-permeability barrier soil at borrow pit.

July 16, 2012 - Placing low-permeability barrier soil on southeast slope. 
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July 17, 2013 - Moisture conditioning low-permeability barrier soil during compaction. 

July 17, 2012 - Density testing low-permeability barrier layer.
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July 19, 2012 - Pushing Shelby tube sample of low-permeability barrier layer.

July 20, 2012 - Transporting low-permeability barrier layer soil to top of landfill.
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July 20, 2012 - Surveying low-permeability barrier layer thickness prior to the placement of erosion 
layer.

July 20, 2012 - Erosion layer stockpile on top of landfill. 
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July 30, 2012 - Placing low-permeability barrier soil over access road.

July 31, 2012 - Placing erosion layer over low-permeability barrier layer. 
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August 5, 2012 Excavating low-permeability soil at borrow pit.

August 6, 2012 - Spreading erosion layer over low-permeability barrier layer. 
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August 13, 2012 - Low-permeability barrier soil on top of landfill. 

August 14, 2012 - Placing erosion layer over low-permeability barrier layer.
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August 21, 2012 - Loading topsoil for placement on final cover.

August 26, 2012 - Shaping sideslope swale.
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August 27, 2012 - Screened topsoil stockpiles.

August 28, 2012 - Spreading topsoil over landfill final cover.
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August 28, 2012 - Assembling downpipe.

August 28, 2012 - Compacting backfill around downpipe inlet.
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August 29, 2012 - Placing erosion layer and topsoil. 

August 29, 2012 - Hydroseeding topsoiled area.
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September 6, 2012 - Forming stormwater diversion berm on top of landfill. 

September 8, 2012 - Installing temporary erosion matting in sideslope swale. 
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September 17, 2012 - Constructing perimeter channel.

September 19, 2012 - Lining perimeter channel with turf reinforcement matting.
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September 25, 2012 - Hydroseeded final cover. 

September 25, 2012 - Hydroseeded final cover.
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CORPORATE:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.FandR.com 

 

A Minority-Owned Business 

 Engineering Stability Since 1881 
327 East Jenkins Street 

Fayetteville, North Carolina 28306 I USA 
T 910.323.9832 I F 910.323.5455

NC License # F-0266 
 

July 25, 2012 
 
Mr. Scott A. Ballard, P.E.  
Senior Engineer  
SES Construction and Fuel Services, LLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Clay Barrier Testing – Report No. 1 

Phase I Closure of Lamont Landfill 
Fort Bragg, North Carolina 
F&R Record No. 64P-0015 

 
Dear Mr. Ballard: 

This report documents the work performed by Froehling & Robertson, Inc. (F&R) at the above 

referenced project and summarizes the clay barrier testing services performed during the construction 

of the Test Fill area (see drawing in Appendix II) on July 9 and 10, 2012.  The Test Fill was placed on the 

southern slope of the Phase I Closure area, which is approximately 70 feet by 100 feet in size.  

1.0 Field Density Testing 

We understand that the compaction requirements for the clay barrier material shall satisfy the following 

criteria: (1) an in-situ dry density that is greater than 90 percent of the standard Proctor (ASTM D 698) 

maximum dry density, and (2) a water content that is greater than the modified Proctor (ASTM D 1557) 

optimum water content.  The results of the field density tests performed (presented in Appendix I), 

along with a copy of the Standard and Modified Proctor water/density relationships performed 

(presented in Appendix III) on the clay barrier material are enclosed for your review.  The results of the 

flexible wall permeameter testing (ASTM D 5084) from the material tested and discussed in this report 

will be forwarded upon completion and attached to a later report.  

2.0 Daily Reporting 

2.1 9 July 2012 

F&R Engineering Technician, Mr. Steven Spikes, was on-site for the observation and testing 

of clay barrier material placed for the first lift for the Test Fill area.  The following testing 

was performed:   

One nuclear gauge density test (ASTM D 6938) was run. 
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o The results of Test No. NG-01 suggest that the material place in the above 
mentioned area was within the acceptable range for water content and dry density 
with. 

No sand cone density tests (ASTM D 1556) were run due to inclement weather. 

2.2 10 July 2012 

F&R Engineering Technician, Mr. Steven Spikes, was on-site for the observation and testing 

of the clay barrier material placed for the second and third lift for the Test Fill area.  The 

following testing was performed:   

Seventeen nuclear gauge density tests (ASTM D 6938) were run.   

o The results of Test No. NG-02 through NG-12 suggest that the material placed in the 
vicinity of these tests was within the acceptable range for water content and dry 
density at the time of placement. 

o The results of Test No. NG-13 through NG-17 suggest that the material placed in the 
vicinity of these tests was not within the acceptable range for water content at the 
time of placement.  The water contents ranged from 13.0 to 17.3 percent which is 
below the minimum target water content of 17.4 percent.  This area will have to be 
reworked and compacted, and retested.  During this report period, this area was not 
reworked thus the test results will be sent in a subsequent report. 

Two sand cone density tests (ASTM D 1556) were run.  The results suggest that the 
material placed in the above mentioned area was within the acceptable range for water 
content and dry density at the time of placement. 

o The field results from one test performed in the first lift (SC-02) suggest that the 
material placed in that vicinity had a water content that was less than the minimum 
water content requirement.  After testing a sample of this material using the oven-
dry method (ASTM D 2216), the soil’s water content was found to be within the 
acceptable range.   

Five Shelby tube samples (ASTM D 1587) were pushed after the completion of the third 
lift of the Test Fill area (sample No. TST-01 through TST-05).   

o Results of the flexible wall permeameter testing (ASTM D 5084) will be forwarded 
upon completion. 
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3.0 Closing 

F&R, Inc. appreciates the opportunity to provide geotechnical testing services during this phase of your 

project as your geotechnical consultant.  If you have any questions concerning this report, please feel 

free to contact us at your convenience. 

 
Very truly yours, 

 

  
Christopher Stryffeler, E.I. Gilles Bellot, P.E. 
Geotechnical Project Professional  Fayetteville Branch Manager 
 
 
Attachment: Appendix I: Field Density Test Results 

Appendix II: Test Location Map  
Appendix III: Proctor Compaction Test Results 
Appendix IV: Flexible Wall Permeameter Test Results 
Appendix IV: 
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cc:  Mr. Scott A. Ballard, P.E. – SES Construction and Fuel Services, LLC (1 original + 1 electronic) 
Mr. Lester A. Barnes III, E.I. – SES Construction and Fuel Services, LLC (1 electronic)  
Mr. Thomas M. Yanoschak, P.E. – HDR Engineering, Inc. of the Carolinas (1 electronic) 
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APPENDIX I 

Field Density Test Results 
  



Water 
Content [%]

Dry Density
Test 
Type

Proctor 
No.

wc  (pcf) Act. Spec. - #

NG-01 07/09/2012 23.0 97.8 100.3 NG 115240
SC-01 07/10/2012 22.3 97.4 99.8 SC 115240
NG-02 07/10/2012 22.8 96.7 99.2 NG 115240
NG-03 07/10/2012 20.2 96.9 99.4 NG 115240
NG-04 07/10/2012 21.7 96.5 98.9 NG 115240
NG-05 07/10/2012 28.8 91.1 93.5 NG 115240
NG-06 07/10/2012 23.7 91.9 94.2 NG 115240
NG-07 07/10/2012 19.8 95.4 97.9 NG 115240
NG-08 07/10/2012 24.2 93.4 95.8 NG 115240
SC-02 07/10/2012 17.6 95.2 97.6 SC 115240
NG-09 07/10/2012 23.4 89.6 91.9 NG 115240
NG-10 07/10/2012 21.1 95.3 97.7 NG 115240
NG-11 07/10/2012 24.5 98.6 101.2 NG 115240
NG-12 07/10/2012 21.8 95.6 98.1 NG 115240

NG-13* 07/10/2012 17.3 114.8 117.8 NG 115240
NG-14* 07/10/2012 15.4 120.2 123.3 NG 115240
NG-15* 07/10/2012 14.0 119.2 122.3 NG 115240
NG-16* 07/10/2012 13.8 125.3 128.5 NG 115240
NG-17* 07/10/2012 16.2 124.1 127.3 NG 115240

97.5 23.2 CH STD
109.8 17.4 CH MOD

Froehling & Robertson, Inc.
Technician: S. Spikes

SOIL FIELD DENSITY SUMMARY SHEET

Project: Phase I Closure of Lamont Landfill Report No.: 01
Client: SES Construction and Fuel Services LLC Project No.: 64P-0015

Percent of Max. Dry 
Density [%]Test No. Test Location Date

Test Fill - 1st Lift 90.0

Test Fill - 1st Lift 90.0
Test Fill - 1st Lift 90.0

Test Fill - 1st Lift 90.0
Test Fill - 2nd Lift 90.0

Test Fill - 1st Lift 90.0
Test Fill - 1st Lift 90.0
Test Fill - 1st Lift 90.0

Test Fill - 2nd Lift 90.0

East Slope, below road - 1st Lift 90.0
Test Fill - 2nd Lift 90.0

Test Fill - 2nd Lift 90.0

Test Fill - 2nd Lift 90.0
Test Fill - 2nd Lift 90.0
Test Fill - 3rd Lift 90.0
Test Fill - 3rd Lift 90.0
Test Fill - 3rd Lift 90.0
Test Fill - 3rd Lift 90.0
Test Fill - 3rd Lift 90.0

115240
115248

Proctor No.
Max. Dry
Density

(pcf)

Optimum 
Moisture (%)

Soil Class.
Lab Test 

Type

Remarks:
The area where NG-13 through NG-
17 will be retested and the results 
attached to a subsequent report.
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Testing Location Map  
  





APPENDIX III 

Proctor Compaction Test Results 
 

  



  Maximum dry density = 97.5 pcf

  Optimum moisture = 23.2 %

12.97 13.09 13.22 13.29 13.22
9.26 9.26 9.26 9.26 9.26
1735.9 1705.7 1851.7 1787.2 1830.7
1509.9 1452.5 1552.7 1476.4 1482.7
212.1 176.3 209.8 207.8 200.8

17.4 19.8 22.3 24.5 27.1
94.8 95.9 97.3 97.0 93.6

WM + WS
WM

WW + T #1
WD + T #1

TARE #1
WW + T #2
WD + T #2

TARE #2
MOISTURE

DRY DENSITY

Tested By

Preparation Method
Hammer Wt.
Hammer Drop
Number of Layers
Blows per Layer
Mold Size

Test Performed on Material
Passing Sieve

NM LL PI
Sp.G. (ASTM D 854)
%>#4 %<No.200
USCS AASHTO
Date Sampled
Date Tested

ASTM D 698-07 Method A Standard

5.5 lb.
12 in.

three
25

0.03333 cu. ft.

#4

20 50 21

0 89.1
CH -

07/06/2012
07/12/2012

Bill Campbell

Grey-tan FAT CLAY with sand

64P0015 SES Construction and Fuel Services, LLC

Christopher Stryffeler
Geotech Proj Professional

Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:
Project No. Client:
Project:

Loc.: Borrow Pit Sample 1 Depth: 0 Sample No.: 115240 Checked by:

FROEHLING & ROBERTSON, INC.
Title:

Figure

115240
Curve No.

93

94

95

96

97

98

Water content, %

16 18 20 22 24 26 28

23.2%, 97.5 pcf

1 2 3 4 5 6

Proctor Report

Phase 1 Closure of Lamont Landfill
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A Minority-Owned Business 

 Engineering Stability Since 1881 
327 East Jenkins Street 

Fayetteville, North Carolina 28306 I USA 
T 910.323.9832 I F 910.323.5455  

NC License # F-0266 
 

 

August 10, 2012 

Mr. Scott A. Ballard, P.E.  
Senior Engineer  
SES Construction and Fuel Services, LLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Clay Barrier Testing – Report No.2 

Phase I Closure of Lamont Landfill 
Fort Bragg, North Carolina 
F&R Record No. 64P-0015 

 
Dear Mr. Ballard: 

This report documents the work performed by Froehling & Robertson, Inc. (F&R) at the above 

referenced project and summarizes the clay barrier testing services performed during the construction 

of the Test Fill area, Section 1, and Section 2 (see drawing in Appendix II) between  July 16 and 20, 2012.  

Clay barrier material for the Test Fill area was placed on the southern slope of the Phase I Closure area, 

which has an approximate area of 7,000 square feet.  Clay barrier material for Section 1 was placed on 

the southern portion of the eastern slope of the Phase I Closure area, which has an approximate area of 

18,600 square feet.  Clay barrier material for Section 2 was placed on the north side of Section 1, along 

the eastern slope of the Phase I Closure area. 

1.0 Field Density Testing 

We understand that the compaction requirements for the clay barrier material shall satisfy the following 

criteria: (1) an in-situ dry density that is greater than 90 percent of the standard Proctor (ASTM D 698) 

maximum dry density, and (2) a water content that is greater than the modified Proctor (ASTM D 1557) 

optimum water content.  The results of the field density tests performed (presented in Appendix I), 

along with a copy of the Standard and Modified Proctor water/density relationships performed 

(presented in Appendix III) on the clay barrier material are enclosed for your review.  Completed flexible 

wall permeameter test results from clay barrier material discussed in previous reports are included in 

Appendix IV.  The results of the flexible wall permeameter testing (ASTM D 5084) from the material 

discussed in this report will be forwarded upon completion and attached to a subsequent report.  
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2.0 Daily Reporting 

2.1 16 July 2012 

F&R Engineering Technician, Mr. Steven Spikes, was on-site for the testing of clay barrier 

material placed for the third lift of the Test Fill area, as well as the observation and testing of 

clay barrier material placed for the first and second lift of Section 1.  The following testing 

was performed:   

Eleven nuclear gauge density tests (ASTM D 6938) were performed. 

o The results from Test No. NG-14A through NG-18A and NG-19 through NG-24 
suggest that the material placed in the vicinity of these tests was within the 
acceptable range for water content and dry density. 

Two sand cone density tests (ASTM D 1556) were performed. 

o The results from Test No. SC-04 and SC-05 suggest that the material placed in the 
vicinity of these tests was within the acceptable range for water content and dry 
density. 

2.2 17 July 2012 

F&R Engineering Technician, Mr. Steven Spikes, was on-site for the testing of clay barrier 

material placed for the third lift of the second and third lift of Section 1.  The following 

testing was performed:   

Five nuclear gauge density tests (ASTM D 6938) were performed. 

o The results from Test No. NG-25 through NG-31 suggest that the material placed in 
the vicinity of these tests was within the acceptable range for water content and dry 
density. 

One sand cone density test (ASTM D 1556) was performed. 

o The results from Test No. SC-06 suggest that the material placed in the vicinity of 
these tests was within the acceptable range for water content and dry density. 

One Shelby tube sample (ASTM D 1587) was collected from the third lift of Section 1 
(Sample No. ST-01).  Results of the flexible wall permeameter testing (ASTM D 5084) will 
be forwarded upon completion and appended to a subsequent report. 

2.3 18 July 2012 

No testing was performed on this date due to inclement weather and unsuitable site 

conditions. 
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2.4 19 July 2012 

F&R Engineering Technician, Mr. Steven Spikes, was on-site for the testing of clay barrier 

material placed for the third lift of the Test Fill area and Section 1.  The following testing was 

performed:   

Two nuclear gauge density tests (ASTM D 6938) were performed. 

o The results from Test No. NG-30 and NG-31 suggest that the material placed in the 
vicinity of these tests was within the acceptable range for water content and dry 
density. 

Three sand cone density tests (ASTM D 1556) were performed. 

o The results from Test No. SC-07 through SC-09 suggest that the material placed in 
the vicinity of these tests was within the acceptable range for water content and dry 
density. 

Two Shelby tube sample (ASTM D 1587) were collected from the third lift of Section 1 
(Sample No. ST-02 and ST-03).  Results of the flexible wall permeameter testing (ASTM D 
5084) will be forwarded upon completion and appended to a subsequent report. 

2.5 20 July 2012 

F&R Engineering Technician, Mr. Steven Spikes, was on-site for the testing of clay barrier 

material placed for the third lift of the Test Fill area, as well as the observation and testing of 

clay barrier material placed for the first and second lift of Section 1.  The following testing 

was performed:   

A sample of the clay barrier material was collected to satisfy the requirement for 
periodic testing, which includes particle size percent finer than No. 200 sieve analysis, 
Atterburg Limit analysis, natural moisture content, and standard and modified Proctor 
compaction tests.  The values from these tests will be used on subsequent reports. 

One nuclear gauge density test (ASTM D 6938) was performed. 

o The results from Test No. NG-32 suggest that the material placed in the vicinity of 
these tests was within the acceptable range for water content and dry density. 

One sand cone density test (ASTM D 1556) was performed. 

o The results from Test No. SC-10 suggest that the material placed in the vicinity of 
these tests was within the acceptable range for water content and dry density. 
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3.0 Flexible Wall Permeameter Testing 

The flexible wall permeameter test results reported in Appendix IV are from Shelby tube samples 

collected on July 10, 2012.  The tests resulted in values ranging from 8.9E-09 cm/s to 6.5E-08 cm/s; all 

tests resulted in a hydraulic conductivity less than the maximum allowable hydraulic conductivity of 

1.0E-05 cm/s. 

4.0 Closing 

F&R, Inc. appreciates the opportunity to provide geotechnical testing services during this phase of your 

project as your geotechnical consultant.  If you have any questions concerning this report, please feel 

free to contact us at your convenience. 

 
Very truly yours, 

 

  
Christopher Stryffeler, E.I.   Gilles Bellot, PE 
Geotechnical Project Professional  Fayetteville Branch Manager 
 
 
Attachment: Appendix I: Field Density Test Results 

Appendix II: Test Location Map  
Appendix III: Proctor Compaction Test Results 
Appendix IV: Flexible Wall Permeameter Test Results 
Appendix IV: 

 
F:\Projects 64P\64P0015, SES, Phase 1 Closure of Lamont Landfill\Field Density Testing\FDT02.docx 

 

cc:  Mr. Scott A. Ballard, P.E. – SES Construction and Fuel Services, LLC (1 original + 1 electronic) 

Mr. Lester A. Barnes III, E.I. – SES Construction and Fuel Services, LLC (1 electronic) 

Mr. Thomas M. Yanoschak, P.E. – HDR Engineering, Inc. of the Carolinas (1 electronic)  



APPENDIX I 

Field Density Test Results 

  



Form No. 117 (rev 12/13/07)

Dry 
Density

Test 
Type

Proctor 
No.

 (pcf) Act. Spec. - #

NG-19 East Slope, Section 1- 1st Lift 07/16/2012 1.0 23.7 94.9 97.3 NG 115240
NG-14A Test Fill - 3rd Lift 07/16/2012 0.0 23.4 100.1 102.6 NG 115240
NG-15A Test Fill - 3rd Lift 07/16/2012 0.0 24.2 97.6 100.1 NG 115240
NG-16A Test Fill - 3rd Lift 07/16/2012 0.0 23.8 96.8 99.3 NG 115240
NG-17A Test Fill - 3rd Lift 07/16/2012 0.0 25.7 96.0 98.5 NG 115240
NG-18A Test Fill - 3rd Lift 07/16/2012 0.0 24.6 98.2 100.7 NG 115240
NG-20 East Slope, Section 1- 1st Lift 07/16/2012 1.0 27.8 91.2 93.6 NG 115240
NG-21 East Slope, Section 1- 1st Lift 07/16/2012 1.0 24.2 98.1 100.6 NG 115240
NG-22 East Slope, Section 1- 1st Lift 07/16/2012 1.0 24.5 98.6 101.2 NG 115240
NG-23 East Slope, Section 1- 1st Lift 07/16/2012 1.0 24.2 99.0 101.5 NG 115240
SC-04 Test Fill - 3rd Lift 07/16/2012 0.0 21.2 99.2 101.7 SC 115240
SC-05 East Slope, Section 1- 1st Lift 07/16/2012 1.0 21.2 98.0 100.5 SC 115240
NG-24 East Slope, Section 1- 2nd Lift 07/16/2012 0.5 19.7 97.3 99.8 NG 115240
SC-06 East Slope, Section 1- 2nd Lift 07/17/2012 0.5 21.4 95.3 97.7 SC 115240
NG-25 East Slope, Section 1- 2nd Lift 07/17/2012 0.5 20.6 99.5 102.1 NG 115240
NG-26 East Slope, Section 1- 2nd Lift 07/17/2012 0.5 22.8 95.9 98.4 NG 115240
NG-27 East Slope, Section 1- 3rd Lift 07/17/2012 0.0 25.8 95.4 97.8 NG 115240
NG-28 East Slope, Section 1- 3rd Lift 07/17/2012 0.0 27.1 93.7 96.1 NG 115240
NG-29 East Slope, Section 1- 3rd Lift 07/17/2012 0.0 19.7 96.9 99.4 NG 115240
NG-30 Test Fill - 3rd Lift 07/19/2012 0.0 32.4 91.3 93.7 NG 115240
NG-31 East Slope, Section 1- 3rd Lift 07/19/2012 0.0 19.2 96.4 98.9 NG 115240
SC-07 East Slope, Section 1- 3rd Lift 07/19/2012 0.0 24.8 92.5 94.8 SC 115240
SC-08 East Slope, Section 1- 3rd Lift 07/19/2012 0.0 26.0 92.5 94.8 SC 115240
SC-09 East Slope, Section 1- 3rd Lift 07/19/2012 0.0 28.3 87.8 90.1 SC 115240
SC-10 East Slope, Section 1- 1st Lift 07/20/2012 1.0 27.9 91.2 90.7 SC 115249
NG-32 East Slope, Section 1- 1st Lift 07/20/2012 1.0 26.9 93.4 92.8 NG 115249

* Retest Necessary

97.5 23.2 CH STD
108.7 17.4 CH MOD
100.6 20.6 CH STD Froehling & Robertson, Inc.
110.7 17.2 CH MOD Technician: S. Spikes

SOIL FIELD DENSITY SUMMARY SHEET

Project: Phase I Closure of Lamont Landfill Report No.: 02
Client: SES Construction and Fuel Services LLC Project No.: 64P-0015

Test No. Test Location Date Depth [ft]
Water 

Content 
[%]

Percent of Max. Dry 
Density [%]

90.0

90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0

90.0

90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0

90.0
90.0

Remarks:

115240
115248
115249
115251

Proctor No.
Max. Dry
Density

(pcf)

Optimum 
Moisture (%)

Soil Class.
Lab Test 

Type



APPENDIX II 

Testing Location Map 

  





APPENDIX III 

Proctor Compaction Test Results 

 

  



  Maximum dry density = 97.5 pcf

  Optimum moisture = 23.2 %

12.97 13.09 13.22 13.29 13.22
9.26 9.26 9.26 9.26 9.26
1735.9 1705.7 1851.7 1787.2 1830.7
1509.9 1452.5 1552.7 1476.4 1482.7
212.1 176.3 209.8 207.8 200.8

17.4 19.8 22.3 24.5 27.1
94.8 95.9 97.3 97.0 93.6

WM + WS
WM

WW + T #1
WD + T #1

TARE #1
WW + T #2
WD + T #2

TARE #2
MOISTURE

DRY DENSITY

Tested By

Preparation Method
Hammer Wt.
Hammer Drop
Number of Layers
Blows per Layer
Mold Size

Test Performed on Material
Passing Sieve

NM LL PI
Sp.G. (ASTM D 854)
%>#4 %<No.200
USCS AASHTO
Date Sampled
Date Tested

ASTM D 698-07 Method A Standard

5.5 lb.
12 in.

three
25

0.03333 cu. ft.

#4

20 50 21

0 89.1
CH -

07/06/2012
07/12/2012

Bill Campbell

Grey-tan FAT CLAY with sand

64P0015 SES Construction and Fuel Services, LLC

Christopher Stryffeler
Geotech Proj Professional

Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:
Project No. Client:
Project:

Loc.: Borrow Pit Sample 1 Depth: 0 Sample No.: 115240 Checked by:

FROEHLING & ROBERTSON, INC.
Title:

Figure

115240
Curve No.

93

94

95

96

97

98

Water content, %

16 18 20 22 24 26 28

23.2%, 97.5 pcf

1 2 3 4 5 6

Proctor Report

Phase 1 Closure of Lamont Landfill



  Maximum dry density = 108.7 pcf

  Optimum moisture = 17.4 %

13.38 13.45 13.54 13.49 13.41
9.26 9.26 9.26 9.26 9.26
2088.2 2007.7 2095.5 2136.0 2130.6
1869.3 1777.5 1827.2 1838.0 1801.8
387.6 335.7 356.4 373.9 391.8

14.8 16.0 18.2 20.4 23.3
107.7 108.3 108.5 105.6 101.0

WM + WS
WM

WW + T #1
WD + T #1

TARE #1
WW + T #2
WD + T #2

TARE #2
MOISTURE

DRY DENSITY

Tested By

Preparation Method
Hammer Wt.
Hammer Drop
Number of Layers
Blows per Layer
Mold Size

Test Performed on Material
Passing Sieve

NM LL PI
Sp.G. (ASTM D 854)
%>#4 %<No.200
USCS AASHTO
Date Sampled
Date Tested

ASTM D 1557-07 Method A Modified

10 lb.
18 in.

five
25

0.03333 cu. ft.

#4

22.4

0 93.5
CH A-7-6

07/20/2012
07/23/2012

Bill Campbell

Orange-Grey FAT CLAY

64P0015 SES Construction and Fuel Services, LLC

Christopher Stryffeler
Geotech Proj Professional

Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:
Project No. Client:
Project:

Loc.: East Slope - Section 2 Depth: 1st Lift Sample No.: 115248 Checked by:

FROEHLING & ROBERTSON, INC.
Title:

Figure

115248
Curve No.

97.5

100

102.5

105

107.5

110

Water content, %

14 16 18 20 22 24 26

17.4%, 108.7 pcf

1 2 3 4 5 6

Proctor Report

Phase 1 Closure of Lamont Landfill



  Maximum dry density = 100.6 pcf

  Optimum moisture = 20.6 %

12.76 12.99 13.27 13.28 13.26
9.26 9.26 9.26 9.26 9.26
1876.7 1895.1 2008.4 1990.4 1973.4
1639.7 1637.4 1707.1 1657.9 1605.9
167.5 212.1 200.9 185.7 180.9

16.1 18.1 20.0 22.6 25.8
90.4 94.7 100.2 98.3 95.4

WM + WS
WM

WW + T #1
WD + T #1

TARE #1
WW + T #2
WD + T #2

TARE #2
MOISTURE

DRY DENSITY

Tested By

Preparation Method
Hammer Wt.
Hammer Drop
Number of Layers
Blows per Layer
Mold Size

Test Performed on Material
Passing Sieve

NM LL PI
Sp.G. (ASTM D 854)
%>#4 %<No.200
USCS AASHTO
Date Sampled
Date Tested

ASTM D 698-07 Method A Standard

5.5 lb.
12 in.

three
25

0.03333 cu. ft.

#4

19.1 54 25

0 85.1
CH A-7-6

07/20/2012
07/23/2012

Bill Campbell

Orange-Grey FAT CLAY

64P0015 SES Construction and Fuel Services, LLC

Christopher Stryffeler
Geotech Proj Professional

Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:
Project No. Client:
Project:

Loc.: East Slope - Section 1 Depth: 2nd Lift Sample No.: 115249 Checked by:

FROEHLING & ROBERTSON, INC.
Title:

Figure

115249
Curve No.

85

90

95

100

105

110

Water content, %

12.5 15 17.5 20 22.5 25 27.5

20.6%, 100.6 pcf

1 2 3 4 5 6

Proctor Report

Phase 1 Closure of Lamont Landfill



  Maximum dry density = 110.7 pcf

  Optimum moisture = 17.2 %

12.99 13.45 13.59 13.54 13.45
9.26 9.26 9.26 9.26 9.26
2043.9 2098.2 2152.2 2138.5 2087.1
1819.6 1840.9 1866.5 1828.2 1752.2
207.7 209.8 207.3 208.5 218.8

13.9 15.8 17.2 19.2 21.8
98.2 108.6 110.7 107.9 103.1

WM + WS
WM

WW + T #1
WD + T #1

TARE #1
WW + T #2
WD + T #2

TARE #2
MOISTURE

DRY DENSITY

Tested By

Preparation Method
Hammer Wt.
Hammer Drop
Number of Layers
Blows per Layer
Mold Size

Test Performed on Material
Passing Sieve

NM LL PI
Sp.G. (ASTM D 854)
%>#4 %<No.200
USCS AASHTO
Date Sampled
Date Tested

ASTM D 1557-07 Method A Modified

ASTM D 1557-07
10 lb.
18 in.

five
25

0.03333 cu. ft.

#4

20.2 51 26

0 92.2
CH

07/20/2012
08/08/2012

Bill Campbell

Orange-Grey FAT CLAY

64P0015 SES Construction and Fuel Services, LLC

Christopher Stryffeler
08/10/2012

Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:
Project No. Client:
Project:

Loc.: East Slope - Section 1 Depth: 2nd Lift Sample No.: 115251 Checked by:

FROEHLING & ROBERTSON, INC.
Title:

Figure

115251
Curve No.

93

98

103

108

113

118

Water content, %

13 15 17 19 21 23 25

17.2%, 110.7 pcf

1 2 3 4 5 6

Proctor Report

Phase 1 Closure of Lamont Landfill
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APPENDIX IV 

Flexible Wall Permeameter Test Results 
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Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-13 Z-3

X

23.3 24.2

Initial Final 98

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.836 2.860 Length Length 
(cm) (cm)

Diameter Diameter
5.177 5.159 (cm) (cm)
0.0189 0.0192

125.0 125.2
101.4 100.8
0.630 Dry Density Moisture %
0.387 101.4 23.3
18.2

Date:

Specific Gravity

Confining Pressure

Sample Condition

Grey-Light Grey Clay

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

2.0E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity
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Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
Z S-02

X

21.9 25.9

Initial Final 97

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.849 2.906 Length Length 
(cm) (cm)

Diameter Diameter
3.388 3.455 (cm) (cm)
0.0125 0.0133

124.9 123.6
102.5 98.2
0.614 Dry Density Moisture %
0.380 102.5 21.9
19.6

Date:Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Specific Gravity

Confining Pressure

Sample Condition

Grey-Light Grey Clay

     (B Coefficient)



Project: Date:
Client: Sample No:
Project No: Location:

5.3E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity
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Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-58 S-02

X

19.3 23.5

Initial Final 96

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.858 2.907 Length Length 
(cm) (cm)

Diameter Diameter
4.320 4.396 (cm) (cm)
0.0160 0.0169

127.6 125.4
107.0 101.6
0.545 Dry Density Moisture %
0.353 107.0 19.3
19.2

Date:

Specific Gravity

Confining Pressure

Sample Condition

Grey-Light Grey Clay

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

8.9E-09
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity
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Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-17 S-06

X

24.7 25.6

Initial Final 95

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.844 2.866 Length Length 
(cm) (cm)

Diameter Diameter
3.720 3.761 (cm) (cm)
0.0137 0.0140

123.0 123.7
98.6 98.5
0.676 Dry Density Moisture %
0.403 98.6 24.7
19.4

Date:

Specific Gravity

Confining Pressure

Sample Condition

 Grey-Light Grey & Brown Clay

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

6.5E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity
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Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-58 S-02

X

21.0 28.7

Initial Final 95

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.839 2.838 Length Length 
(cm) (cm)

Diameter Diameter
3.913 3.961 (cm) (cm)
0.0143 0.0145

117.5 122.0
97.1 94.8
0.703 Dry Density Moisture %
0.413 97.1 21.0
19.8

Date:

Specific Gravity

Confining Pressure

Sample Condition

 Grey-Brown, Clay

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

3.5E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity
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CORPORATE:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.FandR.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

 

  

Engineering Stability Since 1881 
327 East Jenkins Street 

Fayetteville, North Carolina 28306 I USA 
T 910.323.9832 I F 910.323.5455  

NC License # F-0266 
 

 

FROEHLING & ROBERTSON, INC. 

 
 
 
November 12, 2012 
 
Mr. Scott A. Ballard, P.E.  
Senior Engineer  
SES Construction and Fuel Services, LLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Clay Barrier Testing – Report No. 3 

Phase I Closure of Lamont Landfill 
Fort Bragg, North Carolina 
F&R Record No. 64P-0015 

 
Dear Mr. Ballard: 

This report documents the field density testing services performed, as well as the subsequent laboratory 

testing provided by Froehling & Robertson, Inc. (F&R) during clay barrier and erosion layer placement 

activities performed by SES Construction between July 30, and September 6, 2012.   

Field Density Testing 

We understand that the compaction requirements for the clay barrier material shall satisfy the following 

criteria: (1) an in-situ dry density that is greater than 90 percent of the standard Proctor (ASTM D 698) 

maximum dry density, and (2) a water content that is greater than the modified Proctor (ASTM D 1557) 

optimum water content.  The results of the field density tests performed (presented in Appendix I), 

along with a copy of the Standard and Modified Proctor water/density relationships performed 

(presented in Appendix II) on the clay barrier material are enclosed for your review.  Completed flexible 

wall permeameter test results from clay barrier material, topsoil and erosion layer 

gradations/classifications, and the remaining Standard and Modified Proctor water density relationships 

performed are included in Appendix III.   

1.0 Closing 

F&R, Inc. appreciates the opportunity to provide geotechnical testing services during this phase of your 

project as your geotechnical consultant.  If you have any questions concerning this report, please feel 

free to contact us at your convenience. 

 



 

SES Construction and Fuel Services, LLC – Report No. 3 Lamont Landfill - Phase I Closure 
F&R Record No. 64P-0015 - 2 - November 12, 2012 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 

  
A. Craig Mintz   Gilles Bellot, PE 
Construction Services Manager  Fayetteville Branch Manager 
 
 
Attachment: Appendix I: Field Density Test Results 

Appendix II: Proctor Compaction Test Results 
Appendix III: Flexible Wall Permeameter Test Results, Classifications, Remaining Proctors 
Appendix IV: 

 
F:\Projects 64P\64P0015, SES, Phase 1 Closure of Lamont Landfill\Field Density Testing\New folder\FDT03.docx 

 

cc:  Mr. Scott A. Ballard, P.E. – SES Construction and Fuel Services, LLC (1 original + 1 electronic) 

Mr. Lester A. Barnes III, E.I. – SES Construction and Fuel Services, LLC (1 electronic)  
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Dry
Density

Test
Type

Proctor
No.

(pcf) Act. Spec. #

NG 33 Test Location T1 31 07/30/2012 1.0 25.8 94.6 94.0 NG 115249
NG 34 Test Location T1 32 07/30/2012 1.0 27.1 92.4 91.8 NG 115249
NG 35 Test Location T1 33 07/30/2012 1.0 22.9 96.5 95.9 NG 115249
NG 36 Test Location T2 14 07/30/2012 0.5 25.3 96.8 96.2 NG 115249
NG 37 Test Location T3 11 07/30/2012 0.0 27.3 91.8 91.2 NG 115249
SC 11 Test Location T2 32 07/31/2012 0.5 25.8 100.7 100.1 SC 115249
NG 38 Test Location T2 31 07/31/2012 0.5 25.0 93.0 92.5 NG 115249
NG 39 Test Location T2 33 07/31/2012 1.0 24.8 96.0 95.4 NG 115249
NG 40 Test Location T1 15 07/31/2012 1.0 24.8 93.1 92.6 NG 115249
NG 41 Test Location T1 16 07/31/2012 0.5 20.9 96.5 95.9 NG 115249
SC 12 Test Location T2 27 08/02/2012 0.5 25.0 96.7 96.1 SC 115249
NG 42 Test Location T2 44 08/02/2012 0.5 24.5 95.8 95.3 NG 115249
NG 43 Test Location T2 45 08/02/2012 0.5 28.7 95.3 94.8 NG 115249
NG 44 Test Location T2 46 08/02/2012 0.5 25.1 95.1 94.5 NG 115249
SC 13 Test Location T2 21 08/03/2012 0.5 30.0 94.6 94.1 NG 115249
NG 45 Test Location T2 22 08/03/2012 0.5 27.3 90.7 90.2 NG 115249
NG 46 Test Location T2 23 08/03/2012 0.5 29.7 93.1 92.6 NG 115249
NG 47 Test Location T2 24 08/03/2012 0.5 27.6 94.2 93.6 NG 115249
NG 48 Test Location T2 25 08/03/2012 0.5 20.9 100.2 99.6 NG 115249
NG 49 Test Location T2 26 08/03/2012 0.5 24.2 95.2 94.6 NG 115249
NG 50 Test Location T3 22 08/03/2012 1.0 26.7 94.1 93.5 NG 115249
NG 51 Test Location T3 21 08/03/2012 1.0 25.3 98.2 97.7 NG 115249

* Retest Necessary

100.6 20.6 CH STD
110.7 17.2 CH MOD

Froehling & Robertson, Inc.
Technician: S. Spikes

90.0
90.0
90.0

90.0
90.0
90.0
90.0

90.0

90.0
90.0
90.0
90.0
90.0

90.0
90.0

Remarks:

115249
115251

Proctor No.
Max. Dry
Density

(pcf)

Optimum
Moisture (%)

Soil Class.
Lab Test

Type

90.0
90.0

90.0

90.0

90.0
90.0
90.0

Client: SES Construction and Fuel Services LLC Project No.: 64P 0015

Test No. Test Location Date Depth [ft]
Water

Content
[%]

Percent of Max. Dry
Density [%]

SOIL FIELD DENSITY SUMMARY SHEET

Project: Phase I Closure of Lamont Landfill Report No.: 03

Form No. 117 (rev 12/13/07)



Dry
Density

Test
Type

Proctor
No.

(pcf) Act. Spec. #

NG 52 Test Location T1 42 8/4/2012 1.0 24.7 94.7 94.1 NG 115249
NG 53 Test Location T1 44 8/4/2012 1.0 25.7 93.7 93.2 NG 115249
NG 54 Test Location T1 45 8/4/2012 1.0 27.1 92.8 92.2 NG 115249
NG 55 Test Location T1 46 8/4/2012 1.0 24.9 95.0 94.5 NG 115249
NG 56 Test Location T2 41 8/5/2012 0.5 27.8 91.4 90.8 NG 115249
NG 57 Test Location T2 42 8/5/2012 0.5 25.0 94.8 94.2 NG 115249
NG 58 Test Location T2 43 8/5/2012 0.5 26.0 94.4 93.9 NG 115249
SC 14 Test Location T2 43 8/5/2012 0.5 24.8 98.2 97.6 SC 115249
NG 59 Test Location T2 44 8/5/2012 0.5 24.0 94.4 93.9 NG 115249
NG 60 Test Location T3 41 8/5/2012 0.0 25.3 92.8 92.3 NG 115249
NG 61 Test Location T3 42 8/5/2012 0.0 27.3 92.9 92.3 NG 115249
NG 62 Test Location T3 43 8/5/2012 0.0 26.8 96.2 95.6 NG 115249
NG 63 Test Location T1 51 8/5/2012 1.0 27.2 93.5 92.9 NG 115249
NG 64 Test Location T1 52 8/5/2012 1.0 26.2 92.1 91.5 NG 115249
NG 65 Test Location T2 51 8/5/2012 0.5 24.2 94.2 93.6 SC 115249
NG 66 Test Location T2 52 8/5/2012 0.5 25.4 94.7 94.2 NG 115249
NG 67 Test Location T2 53 8/5/2012 0.5 24.2 94.2 93.6 NG 115249
NG 68 Test Location T2 61 8/6/2012 0.5 28.1 95.2 94.6 NG 115249
NG 69 Test Location T2 62 8/6/2012 0.5 26.8 95.3 94.8 NG 115249
NG 70 Test Location T2 63 8/6/2012 0.5 25.5 99.3 98.7 NG 115249
NG 71 Test Location T2 64 8/6/2012 0.5 28.0 95.2 94.6 NG 115249
NG 72 Test Location T3 64 8/6/2012 0.0 27.9 93.7 93.2 NG 115249
NG 73 Test Location T2 46 8/6/2012 0.5 24.7 94.4 93.8 NG 115249
NG 74 Test Location T3 46 8/6/2012 0.0 23.8 95.3 94.7 NG 115249
SC 15 Test Location T3 45 8/6/2012 0.0 28.4 96.0 95.5 NG 115249

* Retest Necessary

100.6 20.6 CH STD
110.7 17.2 CH MOD

Froehling & Robertson, Inc.
Technician: S. Spikes

SOIL FIELD DENSITY SUMMARY SHEET

Project: Phase I Closure of Lamont Landfill Report No.: 03
Client: SES Construction and Fuel Services LLC Project No.: 64P 0015

Test No. Test Location Date Depth [ft]
Water

Content
[%]

Percent of Max. Dry
Density [%]

90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0

90.0

90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0

90.0
90.0
90.0
90.0

Remarks:

115249
115251

Proctor No.
Max. Dry
Density

(pcf)

Optimum
Moisture (%)

Soil Class.
Lab Test

Type

Form No. 117 (rev 12/13/07)



Dry
Density

Test
Type

Proctor
No.

(pcf) Act. Spec. #

NG 75 Test Location T1 71 8/8/2012 1.0 28.5 96.7 96.2 NG 115249
NG 76 Test Location T1 72 8/8/2012 1.0 28.0 95.0 94.4 NG 115249
NG 77 Test Location T1 73 8/8/2012 1.0 25.2 94.4 93.8 NG 115249
NG 78 Test Location T1 75 8/9/2012 1.0 25.2 95.3 94.7 NG 115249
NG 79 Test Location T1 81 8/9/2012 1.0 26.9 94.8 94.2 NG 115249
NG 80 Test Location T1 82 8/9/2012 1.0 23.3 97.7 97.1 NG 115249
NG 81 Test Location T1 83 8/9/2012 1.0 23.3 95.4 94.8 NG 115249
NG 82 Test Location T1 84 8/9/2012 1.0 26.1 95.6 95.0 NG 115249
NG 83 Test Location T2 71 8/9/2012 0.5 26.4 97.7 97.1 NG 115249
NG 84 Test Location T2 75 8/9/2012 0.5 25.0 93.0 92.5 NG 115249
NG 85 Test Location T2 71 8/10/2012 0.5 25.6 92.9 92.4 NG 115249
NG 86 Test Location T2 72 8/10/2012 0.5 25.1 92.2 91.7 NG 115249
NG 87 Test Location T2 73 8/10/2012 0.5 29.2 90.8 90.2 NG 115249
NG 88 Test Location T2 74 8/10/2012 0.5 29.1 94.1 93.6 NG 115249
SC 16 Test Location T3 71 8/10/2012 0.0 27.9 99.2 98.6 SC 115249
NG 89 Test Location T3 72 8/10/2012 0.0 23.0 96.7 96.1 NG 115249
NG 90 Test Location T3 73 8/10/2012 0.0 23.9 94.4 93.8 NG 115249
NG 91 Test Location T3 74 8/10/2012 0.0 27.7 93.7 93.1 NG 115249

* Retest Necessary

100.6 20.6 CH STD
110.7 17.2 CH MOD

Froehling & Robertson, Inc.
Technician: S. Spikes

Remarks:

115249
115251

Proctor No.
Max. Dry
Density

(pcf)

Optimum
Moisture (%)

Soil Class.
Lab Test

Type

90.0
90.0
90.0
90.0
90.0
90.0

90.0

90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0

Client: SES Construction and Fuel Services LLC Project No.: 64P 0015

Test No. Test Location Date Depth [ft]
Water

Content
[%]

Percent of Max. Dry
Density [%]

SOIL FIELD DENSITY SUMMARY SHEET

Project: Phase I Closure of Lamont Landfill Report No.: 03

Form No. 117 (rev 12/13/07)



Dry
Density

Test
Type

Proctor
No.

(pcf) Act. Spec. #

NG 92 Test Location T1 85 8/11/2012 1.0 24.7 90.7 90.2 NG 115249
NG 93 Test Location T2 85 8/11/2012 0.5 26.5 92.2 91.6 NG 115249
NG 94 Test Location T1 86 8/11/2012 1.0 26.3 94.5 94.0 NG 115249
NG 95 Test Location T2 86 8/11/2012 0.5 24.3 96.1 95.5 NG 115249
NG 96 Test Location T1 88 8/11/2012 1.0 19.6 97.0 96.4 NG 115249
NG 97 Test Location T2 88 8/11/2012 0.5 24.5 94.0 93.4 NG 115249
SC 17 Test Location T3 85 8/12/2012 0.0 25.9 95.6 95.1 SC 115249
NG 97 Test Location T3 86 8/12/2012 0.0 18.8 97.7 97.1 NG 115249
NG 98 Test Location T3 87 8/12/2012 0.0 18.4 104.2 103.6 NG 115249
NG 99 Test Location T1 810 8/12/2012 1.0 19.3 101.0 100.4 NG 115249

NG 100 Test Location T2 810 8/12/2012 0.5 23.6 97.2 96.6 NG 115249
NG 101 Test Location T1 811 8/12/2012 1.0 21.0 99.5 98.9 NG 115249
NG 102 Test Location T2 811 8/12/2012 0.5 19.5 102.8 102.2 NG 115249

* Retest Necessary

100.6 20.6 CH STD
110.7 17.2 CH MOD

Froehling & Robertson, Inc.
Technician: S. Spikes

Remarks:

115249
115251

Proctor No.
Max. Dry
Density

(pcf)

Optimum
Moisture (%)

Soil Class.
Lab Test

Type

90.0
90.0
90.0
90.0

90.0

90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0

Client: SES Construction and Fuel Services LLC Project No.: 64P 0015

Test No. Test Location Date Depth [ft]
Water

Content
[%]

Percent of Max. Dry
Density [%]

SOIL FIELD DENSITY SUMMARY SHEET

Project: Phase I Closure of Lamont Landfill Report No.: 03

Form No. 117 (rev 12/13/07)



Dry
Density

Test
Type

Proctor
No.

(pcf) Act. Spec. #

NG 103 Test Location T3 62 8/13/2012 0.0 22.9 94.2 93.7 NG 115249
NG 104 Test Location T3 63 8/13/2012 0.0 23.2 94.6 94.0 NG 115249
NG 105 Test Location T3 88 8/13/2012 0.0 24.8 95.2 94.6 NG 115249
NG 106 Test Location T3 89 8/13/2012 0.0 27.1 95.3 94.7 NG 115249
NG 107 Test Location T3 810 8/13/2012 0.0 27.8 94.2 93.6 NG 115249
NG 108 Test Location T3 811 8/13/2012 0.0 25.4 95.9 95.4 NG 115249
NG 109 Test Location T1 91 8/14/2012 1.0 24.9 96.6 96.1 NG 115249
NG 110 Test Location T1 92 8/14/2012 1.0 28.5 94.0 93.4 NG 115249
NG 111 Test Location T2 91 8/14/2012 0.5 27.6 96.2 95.7 NG 115249
NG 112 Test Location T2 92 8/14/2012 0.5 25.7 95.7 95.1 NG 115249
NG 113 Test Location T3 91 8/14/2012 0.0 25.9 95.2 94.6 NG 115249
NG 114 Test Location T3 92 8/14/2012 0.0 24.5 94.5 93.9 NG 115249

* Retest Necessary

100.6 20.6 CH STD
110.7 17.2 CH MOD

Froehling & Robertson, Inc.
Technician: S. Spikes

Remarks:

115249
115251

Proctor No.
Max. Dry
Density

(pcf)

Optimum
Moisture (%)

Soil Class.
Lab Test

Type

90.0

90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0

Client: SES Construction and Fuel Services LLC Project No.: 64P 0015

Test No. Test Location Date Depth [ft]
Water

Content
[%]

Percent of Max. Dry
Density [%]

SOIL FIELD DENSITY SUMMARY SHEET

Project: Phase I Closure of Lamont Landfill Report No.: 03

Form No. 117 (rev 12/13/07)



Project: Date:
Client: Project No.:

Test 
No.

Elev./
Depth

Field 
Moisture 
Content

Field 
Dry 

Density

Field 
Test 
Type

Proctor 
No.

(Lift)  (%)  (pcf) Act.

115 1st Lift 27.3 94.4 93.8 NG 115249

116 1st Lift 29.4 94.0 93.4 NG 115249

117 1st Lift 30.6 93.9 93.3 NG 115249

118 1st Lift 28.6 94.9 94.3 NG 115249

119 2nd Lift 31.0 93.1 92.5 NG 115249

120 2nd Lift 32.3 91.5 91.0 NG 115249

121 2nd Lift 29.3 92.7 92.1 NG 115249

18 2nd Lift 27.5 97.0 96.4 SC 115249

122R 1st Lift 26.2 98.1 97.5 NG 115249

123R 3rd Lift 24.2 101.8 101.2 NG 115249

124R 3rd Lift 27.7 99.3 98.7 NG 115249

Max. Dry
Density

(pcf)

Optimum 
Moisture (%)

Soil 
Class.

Lab Test 
Type

100.6 20.6 CH STD

110.7 17.2 CH MOD

Froehling & Robertson, Inc.

Technician: S. Spikes

115251

Test Location T2-57

Test Location T1-87

Test Location T3-84

Test Location T3-13

Test Location T2-55

SOIL FIELD DENSITY SUMMARY SHEET

Test Location T1-55

Test Location T2-56

22 August 12
64P-0015

Phase 1 Closure of Lamont Landfill
SES Construction and Fuel Services LLC

90.0

90.0

Spec.

Percent of 
Maximum Dry 

Density

Test Location T1-56

Test
Location

90.0

90.0

90.0

Test Location T1-54

Test Location T1-57

Test Location T2-57

90.0

90.0

90.0

90.0

90.0

90.0

115249

Proctor 
No.

Notes:



Project: Date:
Client: Project No.:

Test
No.

Elev./
Depth

Field
Moisture
Content

Field
Dry

Density

Field
Test
Type

Proctor
No.

(Lift) (%) (pcf) Act.

125R 3rd Lift 24.8 98.1 97.5 NG 115249

126R 1st Lift 24.2 100.6 100.0 NG 115249

127R 3rd Lift 25.8 102.5 101.9 NG 115249

19R 1st Lift 26.1 99.4 98.8 SC 115249

20R 3rd Lift 24.3 101.4 100.8 SC 115249

21R 3rd Lift 23.4 101.3 100.7 SC 115249

22R 3rd Lift 25.4 97.8 97.2 SC 115249

23R 1st Lift 23.8 101.3 100.7 SC 115249

24R 3rd Lift 26.7 100.6 100.0 SC 115249

25R 1st Lift 22.0 102.0 101.4 SC 115249

26R 1st Lift 23.6 99.9 99.3 SC 115249

Max. Dry
Density

(pcf)

Optimum
Moisture (%)

Soil
Class.

Lab Test
Type

100.6 20.6 CH STD

110.7 17.2 CH MOD

Froehling & Robertson, Inc.

Technician: S. Spikes

115251

Test Location T1 14

Test Location T3 12

Test Location T1 41

Test Location T1 43

Test Location T3 13

SOIL FIELD DENSITY SUMMARY SHEET

Test Location T3 14

Test Location T3 14

22 August 12
64P 0015

Phase 1 Closure of Lamont Landfill
SES Construction and Fuel Services LLC

90.0

90.0

Spec.

Percent of
Maximum Dry

Density

Test Location T1 14

Test
Location

90.0

90.0

90.0

Test Location T3 312

Test Location T1 87

Test Location T3 84

90.0

90.0

90.0

90.0

90.0

90.0

115249

Proctor
No.

Notes:

Form No. 117 (rev 12/13/07)



Project: Date:
Client: Project No.:

Test
No.

Elev./
Depth

Field
Moisture
Content

Field
Dry

Density

Field
Test
Type

Proctor
No.

(Lift) (%) (pcf) Act.

128 3rd Lift 24.5 96.1 95.5 NG 115249

129 3rd Lift 26.9 98.3 97.7 NG 115249

130 3rd Lift 25.3 96.1 95.5 NG 115249

131 3rd Lift 23.1 100.4 99.8 NG 115249

132 3rd Lift 26.5 96.2 95.6 NG 115249

133 3rd Lift 28.6 98.8 98.2 NG 115249

27 3rd Lift 27.5 95.5 94.9 SC 115249

Max. Dry
Density

(pcf)

Optimum
Moisture (%)

Soil
Class.

Lab Test
Type

100.6 20.6 CH STD

110.7 17.2 CH MOD

Froehling & Robertson, Inc.

Technician: S. Spikes

115251

Test Location T3 57

SOIL FIELD DENSITY SUMMARY SHEET

Test Location T3 51

Test Location T3 53

23 August 12
64P 0015

Phase 1 Closure of Lamont Landfill
SES Construction and Fuel Services LLC

90.0

90.0

Spec.

Percent of
Maximum Dry

Density

Test Location T3 52

Test
Location

90.0

90.0

90.0

Test Location T3 54

Test Location T3 55

Test Location T3 56

90.0

90.0

115249

Proctor
No.

Notes:

Form No. 117 (rev 12/13/07)



Project: Date:
Client: Project No.:

Test
No.

Elev./
Depth

Field
Moisture
Content

Field
Dry

Density

Field
Test
Type

Proctor
No.

(Lift) (%) (pcf) Act.

28 1st Lift 20.3 101.3 100.7 SC 115249

29 1st Lift 26.1 93.1 92.5 SC 115249

Max. Dry
Density

(pcf)

Optimum
Moisture (%)

Soil
Class.

Lab Test
Type

100.6 20.6 CH STD

110.7 17.2 CH MOD

Froehling & Robertson, Inc.

Technician: S. Spikes

115251

SOIL FIELD DENSITY SUMMARY SHEET

Test Location T1 812

5 September 12
64P 0015

Phase 1 Closure of Lamont Landfill
SES Construction and Fuel Services LLC

90.0

90.0

Spec.

Percent of
Maximum Dry

Density

Test Location T1 813

Test
Location

115249

Proctor
No.

Notes:

Form No. 117 (rev 12/13/07)



Project: Date:
Client: Project No.:

Test
No.

Elev./
Depth

Field
Moisture
Content

Field
Dry

Density

Field
Test
Type

Proctor
No.

(Lift) (%) (pcf) Act.

30 2nd Lift 24.8 95.8 95.2 SC 115249

31 2nd Lift 22.5 96.0 95.4 SC 115249

32 3rd Lift 26.0 100.6 100.0 SC 115249

33 3rd Lift 26.4 97.2 96.6 SC 115249

Max. Dry
Density

(pcf)

Optimum
Moisture (%)

Soil
Class.

Lab Test
Type

100.6 20.6 CH STD

110.7 17.2 CH MOD

Froehling & Robertson, Inc.

Technician: S. Spikes

115249

Proctor
No.

Notes:

Test Location T3 812

Test Location T3 813

SOIL FIELD DENSITY SUMMARY SHEET

Test Location T2 812

6 September 12
64P 0015

Phase 1 Closure of Lamont Landfill
SES Construction and Fuel Services LLC

90.0

90.0

Spec.

Percent of
Maximum Dry

Density

Test Location T2 813

Test
Location

90.0

90.0

115251

Form No. 117 (rev 12/13/07)
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AP

Proctor Com

PENDIX II

mpaction Test Results



  Maximum dry density = 100.6 pcf

  Optimum moisture = 20.6 %

12.76 12.99 13.27 13.28 13.26
9.26 9.26 9.26 9.26 9.26
1876.7 1895.1 2008.4 1990.4 1973.4
1639.7 1637.4 1707.1 1657.9 1605.9
167.5 212.1 200.9 185.7 180.9

16.1 18.1 20.0 22.6 25.8
90.4 94.7 100.2 98.3 95.4

WM + WS
WM

WW + T #1
WD + T #1

TARE #1
WW + T #2
WD + T #2

TARE #2
MOISTURE

DRY DENSITY

Tested By

Preparation Method
Hammer Wt.
Hammer Drop
Number of Layers
Blows per Layer
Mold Size

Test Performed on Material
Passing Sieve

NM LL PI
Sp.G. (ASTM D 854)
%>#4 %<No.200
USCS AASHTO
Date Sampled
Date Tested

ASTM D 698-07 Method A Standard

5.5 lb.
12 in.

three
25

0.03333 cu. ft.

#4

19.1 54 25

0 85.1
CH A-7-6

07/20/2012
07/23/2012

Bill Campbell

Orange-Grey FAT CLAY

64P0015 SES Construction and Fuel Services, LLC

Christopher Stryffeler
Geotech Proj Professional

Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:
Project No. Client:
Project:

Loc.: East Slope - Section 1 Depth: 2nd Lift Sample No.: 115249 Checked by:

FROEHLING & ROBERTSON, INC.
Title:

Figure

115249
Curve No.

85

90

95

100

105

110

Water content, %

12.5 15 17.5 20 22.5 25 27.5

20.6%, 100.6 pcf

1 2 3 4 5 6

Proctor Report

Phase 1 Closure of Lamont Landfill



  Maximum dry density = 110.7 pcf

  Optimum moisture = 17.2 %

12.99 13.45 13.59 13.54 13.45
9.26 9.26 9.26 9.26 9.26
2043.9 2098.2 2152.2 2138.5 2087.1
1819.6 1840.9 1866.5 1828.2 1752.2
207.7 209.8 207.3 208.5 218.8

13.9 15.8 17.2 19.2 21.8
98.2 108.6 110.7 107.9 103.1

WM + WS
WM

WW + T #1
WD + T #1

TARE #1
WW + T #2
WD + T #2

TARE #2
MOISTURE

DRY DENSITY

Tested By

Preparation Method
Hammer Wt.
Hammer Drop
Number of Layers
Blows per Layer
Mold Size

Test Performed on Material
Passing Sieve

NM LL PI
Sp.G. (ASTM D 854)
%>#4 %<No.200
USCS AASHTO
Date Sampled
Date Tested

ASTM D 1557-07 Method A Modified

ASTM D 1557-07
10 lb.
18 in.

five
25

0.03333 cu. ft.

#4

20.2 51 26

0 92.2
CH

07/20/2012
08/08/2012

Bill Campbell

Orange-Grey FAT CLAY

64P0015 SES Construction and Fuel Services, LLC

Christopher Stryffeler
08/10/2012

Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:
Project No. Client:
Project:

Loc.: East Slope - Section 1 Depth: 2nd Lift Sample No.: 115251 Checked by:

FROEHLING & ROBERTSON, INC.
Title:

Figure

115251
Curve No.

93

98

103

108

113

118

Water content, %

13 15 17 19 21 23 25

17.2%, 110.7 pcf

1 2 3 4 5 6

Proctor Report

Phase 1 Closure of Lamont Landfill
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APPENDIX III 
 

Flexible Wall Permeameter Test Results 
Topsoil and Erosion Layer Gradation/Classifications 

Remaining Proctors 
 

 



1

Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
Z S-02

X

31.6 31.9

Initial Final 96

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.839 2.842 Length Length 
(cm) (cm)

Diameter Diameter
4.607 4.635 (cm) (cm)
0.0169 0.0170

118.5 119.5
90.0 90.6
0.836 Dry Density Moisture %
0.455 90.0 31.6
16.8

Date:Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Specific Gravity

Confining Pressure

Sample Condition

Light Grey & Tan, Clay

     (B Coefficient)



Project: Date:
Client: Sample No:
Project No: Location:

1.0E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity



3

Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
Z Z-3

X

24.2 31.6

Initial Final 97

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.826 2.825 Length Length 
(cm) (cm)

Diameter Diameter
3.653 3.689 (cm) (cm)
0.0133 0.0134

111.0 115.8
89.4 88.0
0.849 Dry Density Moisture %
0.459 89.4 24.2
19.7

Date:Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Specific Gravity

Confining Pressure

Sample Condition

Grey-Brown, Clay

     (B Coefficient)



Project: Date:
Client: Sample No:
Project No: Location:

1.5E-07
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity
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Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-58 S-02

X

23.2 28.3

Initial Final 95

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.845 2.880 Length Length 
(cm) (cm)

Diameter Diameter
5.463 5.545 (cm) (cm)
0.0201 0.0209

123.1 122.3
99.9 95.3
0.655 Dry Density Moisture %
0.396 99.9 23.2
19.3

Date:Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Specific Gravity

Confining Pressure

Sample Condition

Grey-Brown, Clay

     (B Coefficient)



Project: Date:
Client: Sample No:
Project No: Location:

8.2E-09
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity
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Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-58 Z-3

X

30.0 30.7

Initial Final 98

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.840 2.727 Length Length 
(cm) (cm)

Diameter Diameter
4.643 4.648 (cm) (cm)
0.0170 0.0157

119.7 130.8
92.1 100.1
0.795 Dry Density Moisture %
0.443 92.1 30.0
19.7

Date:

Specific Gravity

Confining Pressure

Sample Condition

Grey-Light Brown, Clay

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

1.6E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
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ec
)

Time (sec)

Time Versus Hydraulic Conductivity



2

Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-13 S-02

X

23.6 30.0

Initial Final 100

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.846 2.863 Length Length 
(cm) (cm)

Diameter Diameter
4.308 4.343 (cm) (cm)
0.0159 0.0162

118.9 120.7
96.2 92.9
0.719 Dry Density Moisture %
0.418 96.2 23.6
19.3

Date:

Specific Gravity

Confining Pressure

Sample Condition

Grey-Tan, Clay

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

3.4E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity



4-WF

Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-58 Z-3

X

28.2 31.5

Initial Final 96

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.847 2.854 Length Length 
(cm) (cm)

Diameter Diameter
4.416 4.459 (cm) (cm)
0.0163 0.0165

115.6 117.7
90.1 89.5
0.835 Dry Density Moisture %
0.455 90.1 28.2
18.8

Date:

Specific Gravity

Confining Pressure

Sample Condition

Grey-Tan, Clay

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

4.1E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity



6-WF

Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-17 P-03

X

24.0 29.0

Initial Final 98

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.841 2.842 Length Length 
(cm) (cm)

Diameter Diameter
4.458 4.486 (cm) (cm)
0.0164 0.0165

118.8 121.1
95.8 93.9
0.726 Dry Density Moisture %
0.421 95.8 24.0
18.6

Date:Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Specific Gravity

Confining Pressure

Sample Condition

Grey-Purple, Clay

     (B Coefficient)



Project: Date:
Client: Sample No:
Project No: Location:

2.4E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity



4-WF

Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-17 S-02

X

25.7 29.9

Initial Final 100

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.843 2.903 Length Length 
(cm) (cm)

Diameter Diameter
4.584 4.735 (cm) (cm)
0.0168 0.0181

120.3 118.5
95.7 91.3
0.728 Dry Density Moisture %
0.421 95.7 25.7
19.9

Date:

Specific Gravity

Confining Pressure

Sample Condition

Grey-Light Grey, Clay

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

2.6E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity



2

Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-13 Z-3

X

23.9 27.9

Initial Final 95

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.850 2.858 Length Length 
(cm) (cm)

Diameter Diameter
4.815 4.833 (cm) (cm)
0.0178 0.0179

118.8 121.5
95.9 95.0
0.724 Dry Density Moisture %
0.420 95.9 23.9
19.6

Date:Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Specific Gravity

Confining Pressure

Sample Condition

Grey-Light Grey, Clay

     (B Coefficient)



Project: Date:
Client: Sample No:
Project No: Location:

4.0E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity



3

Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-17 11

X

27.8 29.3

Initial Final 100

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.836 2.859 Length Length 
(cm) (cm)

Diameter Diameter
4.917 4.961 (cm) (cm)
0.0180 0.0184

121.5 122.9
95.0 95.1
0.740 Dry Density Moisture %
0.425 95.0 27.8
19.1

Date:

Specific Gravity

Confining Pressure

Sample Condition

Grey, Clay

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

1.5E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
)

Time (sec)

Time Versus Hydraulic Conductivity



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 11

Sample Weight, gm. 655.27

Sample Initial Water Content, % 21.9

Sample Diameter, cm 7.28

Sample Length, cm 7.80

Sample Area, cm2 41.59

Max. Dry Density, pcf 103.5

Saturation, % 95.0

Final Water Content, % 25.1

Hydraulic Conductivity, K avg, cm/sec 1.4 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 2

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 12,. Lift 1 – S.W. Slope

Sample Weight, gm. 348.72

Sample Initial Water Content, % 20.1

Sample Diameter, cm 7.28

Sample Length, cm 4.65

Sample Area, cm2 41.59

Max. Dry Density, pcf 93.8

Saturation, % 95.0

Final Water Content, % 29.0

Hydraulic Conductivity, K avg, cm/sec 3.9 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 13, Beside TP 1 Area

Sample Weight, gm. 822.55

Sample Initial Water Content, % 27.3

Sample Diameter, cm 7.28

Sample Length, cm 10.34

Sample Area, cm2 41.59

Max. Dry Density, pcf 93.8

Saturation, % 95.0

Final Water Content, % 31.4

Hydraulic Conductivity, K avg, cm/sec 1.0 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 14, Lift 2, S.W. Slope Near TP 1

Sample Weight, gm. 669.04

Sample Initial Water Content, % 24.1

Sample Diameter, cm 7.28

Sample Length, cm 8.28

Sample Area, cm2 41.59

Max. Dry Density, pcf 97.7

Saturation, % 95.0

Final Water Content, % 28.9

Hydraulic Conductivity, K avg, cm/sec 1.5 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 3

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 15, Beside TP 1 & 2nd Lift

Sample Weight, gm. 675.09

Sample Initial Water Content, % 23.5

Sample Diameter, cm 7.28

Sample Length, cm 8.28

Sample Area, cm2 41.59

Max. Dry Density, pcf 99.1

Saturation, % 95.0

Final Water Content, % 27.0

Hydraulic Conductivity, K avg, cm/sec 1.7 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 4

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 16, Lift 3

Sample Weight, gm. 791.92

Sample Initial Water Content, % 21.4

Sample Diameter, cm 7.28

Sample Length, cm 9.14

Sample Area, cm2 41.59

Max. Dry Density, pcf 104.8

Saturation, % 95.0

Final Water Content, % 25.6

Hydraulic Conductivity, K avg, cm/sec 1.8 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 5

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 17, S.W. Entry Rd. Slope

Sample Weight, gm. 786.31

Sample Initial Water Content, % 20.7

Sample Diameter, cm 7.28

Sample Length, cm 9.22

Sample Area, cm2 41.59

Max. Dry Density, pcf 106.1

Saturation, % 95.0

Final Water Content, % 22.4

Hydraulic Conductivity, K avg, cm/sec 2.2 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 18

Sample Weight, gm. 672.48

Sample Initial Water Content, % 24.6

Sample Diameter, cm 7.28

Sample Length, cm 8.28

Sample Area, cm2 41.59

Max. Dry Density, pcf 97.8

Saturation, % 95.0

Final Water Content, % 26.5

Hydraulic Conductivity, K avg, cm/sec 2.7 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 19, Lift 3, S.W. Down Slope

Sample Weight, gm. 708.74

Sample Initial Water Content, % 23.2

Sample Diameter, cm 7.28

Sample Length, cm 8.69

Sample Area, cm2 41.59

Max. Dry Density, pcf 99.4

Saturation, % 95.0

Final Water Content, % 28.0

Hydraulic Conductivity, K avg, cm/sec 2.6 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 20

Sample Weight, gm. 675.76

Sample Initial Water Content, % 21.7

Sample Diameter, cm 7.28

Sample Length, cm 8.36

Sample Area, cm2 41.59

Max. Dry Density, pcf 99.8

Saturation, % 95.0

Final Water Content, % 26.8

Hydraulic Conductivity, K avg, cm/sec 5.5 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 2

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 21 @ (8 10)’

Sample Weight, gm. 494.96

Sample Initial Water Content, % 24.5

Sample Diameter, cm 7.28

Sample Length, cm 6.22

Sample Area, cm2 41.59

Max. Dry Density, pcf 95.9

Saturation, % 95.0

Final Water Content, % 28.8

Hydraulic Conductivity, K avg, cm/sec 2.7 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 3

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 22 @ T2 82

Sample Weight, gm. 638.56

Sample Initial Water Content, % 23.0

Sample Diameter, cm 7.28

Sample Length, cm 7.49

Sample Area, cm2 41.59

Max. Dry Density, pcf 104.0

Saturation, % 95.0

Final Water Content, % 25.0

Hydraulic Conductivity, K avg, cm/sec 4.3 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 6

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 23 @ 3 71

Sample Weight, gm. 672.31

Sample Initial Water Content, % 33.7

Sample Diameter, cm 7.28

Sample Length, cm 8.59

Sample Area, cm2 41.59

Max. Dry Density, pcf 87.9

Saturation, % 95.0

Final Water Content, % 34.7

Hydraulic Conductivity, K avg, cm/sec 2.0 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 4

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 24 @ 2 72

Sample Weight, gm. 691.28

Sample Initial Water Content, % 29.1

Sample Diameter, cm 7.28

Sample Length, cm 8.92

Sample Area, cm2 41.59

Max. Dry Density, pcf 90.2

Saturation, % 95.0

Final Water Content, % 30.5

Hydraulic Conductivity, K avg, cm/sec 2.6 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 5

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 25 @ 3 84

Sample Weight, gm. 625.42

Sample Initial Water Content, % 25.1

Sample Diameter, cm 7.28

Sample Length, cm 8.15

Sample Area, cm2 41.59

Max. Dry Density, pcf 92.0

Saturation, % 95.0

Final Water Content, % 29.4

Hydraulic Conductivity, K avg, cm/sec 2.6 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 6

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 26 @ 2 88

Sample Weight, gm. 738.84

Sample Initial Water Content, % 22.0

Sample Diameter, cm 7.28

Sample Length, cm 8.97

Sample Area, cm2 41.59

Max. Dry Density, pcf 101.4

Saturation, % 95.0

Final Water Content, % 24.2

Hydraulic Conductivity, K avg, cm/sec 2.0 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 7

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 27 @ 3 87

Sample Weight, gm. 593.28

Sample Initial Water Content, % 21.7

Sample Diameter, cm 7.28

Sample Length, cm 7.24

Sample Area, cm2 41.59

Max. Dry Density, pcf 101.1

Saturation, % 95.0

Final Water Content, % 24.5

Hydraulic Conductivity, K avg, cm/sec 5.1 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 8

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 28 @ 1 810

Sample Weight, gm. 794.80

Sample Initial Water Content, % 21.7

Sample Diameter, cm 7.28

Sample Length, cm 9.70

Sample Area, cm2 41.59

Max. Dry Density, pcf 101.0

Saturation, % 95.0

Final Water Content, % 27.9

Hydraulic Conductivity, K avg, cm/sec 1.7 x 10 8



Phase 1 Closure of Lamont Landfill SEC Construction & Fuel Services LLC
F&R Project No. 62P 0015 9

HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 29 @ 3 811

Sample Weight, gm. 657.43

Sample Initial Water Content, % 21.9

Sample Diameter, cm 7.28

Sample Length, cm 7.98

Sample Area, cm2 41.59

Max. Dry Density, pcf 101.5

Saturation, % 95.0

Final Water Content, % 26.2

Hydraulic Conductivity, K avg, cm/sec 2.0 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 30@ 3 75

Sample Weight, gm. 750.94

Sample Initial Water Content, % 23.2

Sample Diameter, cm 7.28

Sample Length, cm 9.40

Sample Area, cm2 41.59

Max. Dry Density, pcf 97.4

Saturation, % 95.0

Final Water Content, % 28.6

Hydraulic Conductivity, K avg, cm/sec 2.8 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 31 @ T1 56, Lift 1

Sample Weight, gm. 754.64

Sample Initial Water Content, % 23.8

Sample Diameter, cm 7.28

Sample Length, cm 9.37

Sample Area, cm2 41.59

Max. Dry Density, pcf 97.6

Saturation, % 95.0

Final Water Content, % 30.9

Hydraulic Conductivity, K avg, cm/sec 1.2 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 32 @ 2 5’ Lift 2

Sample Weight, gm. 540.74

Sample Initial Water Content, % 23.2

Sample Diameter, cm 7.28

Sample Length, cm 7.13

Sample Area, cm2 41.59

Max. Dry Density, pcf 92.3

Saturation, % 95.0

Final Water Content, % 29.1

Hydraulic Conductivity, K avg, cm/sec 2.9 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 33 @ T3 54

Sample Weight, gm. 710.73

Sample Initial Water Content, % 22.7

Sample Diameter, cm 7.28

Sample Length, cm 8.99

Sample Area, cm2 41.59

Max. Dry Density, pcf 96.7

Saturation, % 95.0

Final Water Content, % 28.2

Hydraulic Conductivity, K avg, cm/sec 1.9 x 10 8



HYDRAULIC CONDUCTIVITY
(ASTM D 5084)

Sample Location ST 34 @ T3 53

Sample Weight, gm. 752.34

Sample Initial Water Content, % 22.6

Sample Diameter, cm 7.28

Sample Length, cm 9.17

Sample Area, cm2 41.59

Max. Dry Density, pcf 100.5

Saturation, % 95.0

Final Water Content, % 25.5

Hydraulic Conductivity, K avg, cm/sec 2.5 x 10 8



6WF

Project: Date:
Client: Sample No:

Project No: Depth:

Initial Final
G-13 K-03

X

24.6 28.9

Initial Final 98

5.0

Initial Final Initial Final
Area Area
(cm) (cm)

2.837 2.874 Length Length 
(cm) (cm)

Diameter Diameter
4.029 4.088 (cm) (cm)
0.0147 0.0153

118.9 120.1
95.4 93.2
0.733 Dry Density Moisture %
0.423 95.4 24.6
17.9

Date:

Specific Gravity

Confining Pressure

Sample Condition

Grey-Light Grey-Light Brown Clay.

     (B Coefficient)

HYDRAULIC CONDUCTIVITY
Using A Flexible Wall Permeameter

ASTM D-5084
CELL NO.

Performed By:

Specimen

Sample Parameters

Moisture Content

Dimensions - Inches

Visual Description:



Project: Date:
Client: Sample No:
Project No: Location:

9.2E-08
Inflow Outflow Cell Head Tail
Area Area PSI PSI PSI

Date:

Using A Flexible Wall Permeameter
HYDRAULIC CONDUCTIVITY

Performed By:

Average Permeability cm/sec. Pressures

ASTM D-5084
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Time (sec)

Time Versus Hydraulic Conductivity
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     FROEHLING & ROBERTSON, INC.
Engineering Stability Since 1881

327 East Jenkins Street
Fayetteville, North Carolina 28306 I USA

T 910.323.9832 I F 910.323.5455
NC Engineering License # F 0266

          

HQ: 3015 DUMBARTON ROAD RICHMOND, VA 23228 USA T 804.264.2701 F 804.264.1202 www.fandr.com

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA

A Minority Owned Business

November 12, 2012

Mr. Scott A. Ballard, P.E.
Senior Engineer
SES Construction and Fuel Services, PLLC
1006 Floyd Culler Court
Oak Ridge, Tennessee 37830

Reference: Report of Laboratory Testing Services – Clay Layer Classifications
Phase 1 Closure of Lamont Landfill
Fort Bragg, North Carolina
F&R Record No. 64P 0015

Dear Mr. Ballard:

As requested, F&R has completed the appropriate laboratory testing to complete the classification of

the clay layer soil samples for the above referenced project. Twenty five soil samples were delivered to

our laboratory (during the clay layer placement) for classification in accordance with ASTM D2487 10

(Please see “Table 1” included with this report for the approximate locations and laboratory results).

The samples were tested in accordance with the following ASTM procedures:

1. C136 6 for grain size.

2. D4318 10 for liquid and plastic limits, and plastic index calculation.

We appreciate the opportunity to be of service to you on this project. If you have any questions

concerning this report, please do not hesitate to contact us.

Very truly yours,
FROEHLING & ROBERTSON, INC.

A. Craig Mintz
Construction Services Manager



SES Construction and Fuel Services, PLLC – Clay Layer Classifications Lamont Landfill – Phase 1 Closure
F&R Record No. 64P 0015 2 November 12, 2012

Table 1

Test/Sample
No. Date Location Liquid

Limit
Plastic
Limit

Percent
Fines Classification

NG 33 (1) 07 30 12 T1 31 59 36 88.1 CH

NG 35 (2) 07 30 12 T1 33 60 40 92.3 CH

NG 36 (3) 07 30 12 T2 14 62 42 96.0 CH

SC 11 (4) 07 31 12 T2 32 60 35 91.3 CH

SC 12 (5) 08 02 12 T2 27 58 36 89.2 CH

NG 45 (6) 08 03 12 T2 22 55 34 87.8 CH

NG 51 (7) 08 03 12 T3 21 61 38 94.7 CH

NG 54 (8) 08 04 12 T1 45 60 34 93.6 CH

NG 60 (9) 08 05 12 T3 41 58 36 90.2 CH

NG 67 (10) 08 05 12 T2 53 59 37 91.8 CH

NG 69 (11) 08 06 12 T2 62 62 39 95.4 CH

NG 76 (12) 08 08 12 T1 72 61 41 93.9 CH

SC 16 (13) 08 10 12 T3 71 57 33 90.0 CH

NG 92 (14) 08 11 12 T1 85 54 31 85.8 CH

SC 17 (15) 08 12 12 T3 85 58 33 87.9 CH

NG 102 (16) 08 12 12 T2 811 52 30 90.2 CH

NG 107 (17) 08 13 12 T3 810 60 34 93.4 CH

NG 113 (18) 08 14 12 T3 91 65 37 92.3 CH

N/A (19) 08 21 12 N/A 51 29 88.9 CH

NG 121 (20) 08 22 12 T2 56 57 34 84.6 CH

NG 132 (21) 08 23 12 T3 56 61 40 91.5 CH

N/A (22) 08 24 12 N/A 63 38 92.3 CH

SC 29 (23) 09 05 12 T1 813 61 37 93.4 CH

SC 31 (24) 09 06 12 T2 813 58 29 90.9 CH

SC 32 (25) 09 06 12 T3 812 52 31 89.2 CH

Key:
NG – Nuclear Gauge Test Number (ASTM D6938)
SC – Sand Cone Test Number (ASTM D1556)
T2 – Test Layer (Layer No. 2)
813 – Grid Number



As-Built Documentation and
Certification Report

Construction and Demolition Landfill 
Phase 1 Closure

APPENDIX A 

CQC Testing (FROEHLING & ROBERTSON, INC.)

Erosion Layer
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     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Erosion Layer Classification Report No. 1 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the erosion layer soil sample for the above referenced project.  The soil sample was delivered to our 

laboratory   for classification in accordance with ASTM D2487-10.  The sample was tested in accordance 

with the following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Erosion Layer Sample No. 1, Tested on 8-13-2012 

Sieve Size Percent Passing 

No. 4 100 

No. 10 97 

No. 40 40 

No. 60 32 

No. 200 16 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 9.5 
 



SES Construction and Fuel Services, PLLC – Erosion Layer Classification No. 1 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Erosion Layer Classification Report No. 2 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the erosion layer soil sample for the above referenced project.  The soil sample was delivered to our 

laboratory   for classification in accordance with ASTM D2487-10.  The sample was tested in accordance 

with the following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Erosion Layer Sample No. 2, Tested on 8-27-2012 

Sieve Size Percent Passing 

No. 4 100 

No. 10 99 

No. 40 45 

No. 60 40 

No. 200 19 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 10.1 
 



SES Construction and Fuel Services, PLLC – Erosion Layer Classification No. 2 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Erosion Layer Classification Report No. 3 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the erosion layer soil sample for the above referenced project.  The soil sample was delivered to our 

laboratory   for classification in accordance with ASTM D2487-10.  The sample was tested in accordance 

with the following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Erosion Layer Sample No. 3, Tested on 8-27-2012 

Sieve Size Percent Passing 

No. 4 100 

No. 10 99 

No. 40 46 

No. 60 30 

No. 200 16 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 9.5 
 



SES Construction and Fuel Services, PLLC – Erosion Layer Classification No. 3 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Erosion Layer Classification Report No. 4 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the erosion layer soil sample for the above referenced project.  The soil sample was delivered to our 

laboratory   for classification in accordance with ASTM D2487-10.  The sample was tested in accordance 

with the following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Erosion Layer Sample No. 4, Tested on 8-27-2012 

Sieve Size Percent Passing 

No. 4 97 

No. 10 86 

No. 40 41 

No. 60 29 

No. 200 17 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 10.1 
 



SES Construction and Fuel Services, PLLC – Erosion Layer Classification No. 4 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Erosion Layer Classification Report No. 5 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the erosion layer soil sample for the above referenced project.  The soil sample was delivered to our 

laboratory   for classification in accordance with ASTM D2487-10.  The sample was tested in accordance 

with the following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Erosion Layer Sample No. 5, Tested on 8-27-2012 

Sieve Size Percent Passing 

No. 4 100 

No. 10 100 

No. 40 48 

No. 60 32 

No. 200 18 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 12.2 
 



SES Construction and Fuel Services, PLLC – Erosion Layer Classification No. 5 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Erosion Layer Classification Report No. 6 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the erosion layer soil sample for the above referenced project.  The soil sample was delivered to our 

laboratory   for classification in accordance with ASTM D2487-10.  The sample was tested in accordance 

with the following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Erosion Layer Sample No. 6, Tested on 8-27-2012 

Sieve Size Percent Passing 

No. 4 99 

No. 10 89 

No. 40 47 

No. 60 21 

No. 200 11 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 9.3 
 



SES Construction and Fuel Services, PLLC – Erosion Layer Classification No. 6 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Erosion Layer Classification Report No. 7 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the erosion layer soil sample for the above referenced project.  The soil sample was delivered to our 

laboratory   for classification in accordance with ASTM D2487-10.  The sample was tested in accordance 

with the following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Erosion Layer Sample No. 7, Tested on 8-27-2012 

Sieve Size Percent Passing 

No. 4 100 

No. 10 94 

No. 40 44 

No. 60 25 

No. 200 16 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 8.3 
 



SES Construction and Fuel Services, PLLC – Erosion Layer Classification No. 7 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Erosion Layer Classification Report No. 8 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the erosion layer soil sample for the above referenced project.  The soil sample was delivered to our 

laboratory   for classification in accordance with ASTM D2487-10.  The sample was tested in accordance 

with the following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Erosion Layer Sample No. 8, Tested on 8-27-2012 

Sieve Size Percent Passing 

No. 4 98 

No. 10 91 

No. 40 36 

No. 60 18 

No. 200 10 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 7.0 
 



SES Construction and Fuel Services, PLLC – Erosion Layer Classification No. 8 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Erosion Layer Classification Report No. 9 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the erosion layer soil sample for the above referenced project.  The soil sample was delivered to our 

laboratory   for classification in accordance with ASTM D2487-10.  The sample was tested in accordance 

with the following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Erosion Layer Sample No. 9, Tested on 8-27-2012 

Sieve Size Percent Passing 

No. 4 100 

No. 10 96 

No. 40 42 

No. 60 29 

No. 200 14 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 11.5 
 



SES Construction and Fuel Services, PLLC – Erosion Layer Classification No. 9 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



As-Built Documentation and
Certification Report

Construction and Demolition Landfill 
Phase 1 Closure

APPENDIX A 

CQC Testing (FROEHLING & ROBERTSON, INC.)

Topsoil Layer
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     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Topsoil Classification Report No. 1 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the topsoil sample for the above referenced project.  The soil sample was delivered to our laboratory   

for classification in accordance with ASTM D2487-10.  The sample was tested in accordance with the 

following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Topsoil Sample No. 1 (On-site, Blend No. 1), Tested on 9-6-2012 

Sieve Size Percent Passing 

No. 4 98 

No. 10 95 

No. 40 67 

No. 60 47 

No. 200 19 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 16.6 
 



SES Construction and Fuel Services, PLLC – Topsoil Classification No. 1 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Topsoil Classification Report No. 2 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the topsoil sample for the above referenced project.  The soil sample was delivered to our laboratory   

for classification in accordance with ASTM D2487-10.  The sample was tested in accordance with the 

following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Topsoil Sample No. 2 (On-site, Blend No. 2), Tested on 9-12-2012 

Sieve Size Percent Passing 

No. 4 100 

No. 10 99 

No. 40 70 

No. 60 60 

No. 200 11 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 7.4 
 



SES Construction and Fuel Services, PLLC – Topsoil Classification No. 2 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Topsoil Classification Report No. 3 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the topsoil sample for the above referenced project.  The soil sample was delivered to our laboratory   

for classification in accordance with ASTM D2487-10.  The sample was tested in accordance with the 

following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Topsoil Sample No. 3 (On-site, North Pile), Tested on 9-12-2012 

Sieve Size Percent Passing 

No. 4 98 

No. 10 97 

No. 40 69 

No. 60 48 

No. 200 18 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 13.4 
 



SES Construction and Fuel Services, PLLC – Topsoil Classification No. 3 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 

                                                   327 East Jenkins Street 
                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Topsoil Classification Report No. 4 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the topsoil sample for the above referenced project.  The soil sample was delivered to our laboratory   

for classification in accordance with ASTM D2487-10.  The sample was tested in accordance with the 

following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Topsoil Sample No. 4 (401 Sand Field), Tested on 9-12-2012 

Sieve Size Percent Passing 

No. 4 100 

No. 10 100 

No. 40 63 

No. 60 37 

No. 200 3 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 14.0 
 



SES Construction and Fuel Services, PLLC – Topsoil Classification No. 4 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     



     FROEHLING & ROBERTSON, INC. 
                                   Engineering Stability Since 1881 
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                                    Fayetteville, North Carolina  28306 I USA 
                                           T 910.323.9832 I F 910.323.5455
                                      NC Engineering License # F-0266 

 

HQ:   3015 DUMBARTON ROAD    RICHMOND, VA   23228    USA     T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 

A Minority-Owned Business 

November 12, 2012 
 
Mr. Scott A. Ballard, P.E. 
Senior Engineer 
SES Construction and Fuel Services, PLLC 
1006 Floyd Culler Court 
Oak Ridge, Tennessee 37830 
 
Reference: Report of Laboratory Testing Services – Topsoil Classification Report No. 5 

Phase 1 Closure of Lamont Landfill 
Fort Bragg, North Carolina 

  F&R Record No. 64P-0015 

Dear Mr. Ballard: 

As requested, F&R has completed the appropriate laboratory testing to complete the classification of 

the topsoil sample for the above referenced project.  The soil sample was delivered to our laboratory   

for classification in accordance with ASTM D2487-10.  The sample was tested in accordance with the 

following ASTM procedures: 

  1. D2216-10 for moisture for moisture content (as received in lab). 

  2. C136-6 for grain size. 

  3. D4318-10 for liquid and plastic limits, and plastic index calculation. 

Topsoil Sample No. 5 (401 Sand Field), Tested on 9-12-2012 

Sieve Size Percent Passing 

No. 4 100 

No. 10 99 

No. 40 70 

No. 60 65 

No. 200 11 

Liquid Limit, % NP (Non-Plastic) 

Plasticity Index, % NP (Non-Plastic) 

Natural Moisture Content, % 7.4 
 



SES Construction and Fuel Services, PLLC – Topsoil Classification No. 5 Lamont Landfill – Phase 1 Closure 
F&R Record No. 64P-0015 2 November 12, 2012 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

concerning this report, please do not hesitate to contact us. 

 

Very truly yours, 
FROEHLING & ROBERTSON, INC. 
 
 
 
A. Craig Mintz       
Construction Services Manager     
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October, 2003 Edition

Daily Field Report

Project Name: Fort Bragg C&D Landfill Phase 1 Closure Date: June 27, 2012 Day: 1

Project Owner:  Fort  Bragg DPW Contractor: SES Construction and Fuel Services LLC

HDR Project No.  00018 120265 003 Address: Lamont Road, Fort Bragg, NC

Weather Conditions:
Temperature Phenomena Precipitation    
Max. 90’s Min. 80’s Clear X Other None

Contractor's Employees: Subcontractor's Employees:
No. Craft No. Name Craft
4 See attached preconstruction meeting sign-in sheet. 1 F&R CQC

1 Sanderson Trucking
1 Strother Surveying Surveying

Grand Total 3
Work Being Done

Work Observed:   Purpose of this site visit was to attend a preconstruction meeting with DPW, COE, Contractor, and subcontractors.
No field work was taking place today.

Work Not Observed, But in Progress:    N/A

Requested Revisions and/or Interpretations (over)   N/A

Construction Deficiencies Reported to Gen. Contractor This Day and/or Corrected This Day N/A

Remarks (over)
Contractor indicated he intended to put down clay quickly and cover with soil as soon as possible to prevent drying due to hot weather.  He 
understood this was at his own risk given perm test results would not be available prior to covering the clay.  Contractor intends to begin
work on Monday, July 2.  Test pad will be placed on southernmost point of cell and is anticipated to take place on July 8.  Contractor requests
that all visitors check in prior to entering site.  All visitors must wear safety vest, steel toed boots, eye protection, and hard hats.

HDR Field Representative: Thomas M. Yanoschak 

Distribution: File Project Manager Resident



October, 2003 Edition

Daily Field Report

Project Name: Fort Bragg C&D Landfill Phase 1 Closure Date: July 9, 2012 Day: 1

Project Owner:  Fort  Bragg DPW Contractor: SES Construction and Fuel Services LLC

HDR Project No.  00018 120265 003 Address: Lamont Road, Fort Bragg, NC

Weather Conditions:
Temperature Phenomena Precipitation    
Max. 100 Min. 85 Clear X Other None

Contractor's Employees: Subcontractor's Employees:
No. Craft No. Name Craft
±10 Earthwork/Supervisory. 2 F&R CQC

3 Strother Land Surveying Surveying

Grand Total 15
Work Being Done

Work Observed:   Installation of gas vents, fine grading of subgrade, clay test pad.  

Work Not Observed, But in Progress:    N/A

Requested Revisions and/or Interpretations (over)   Confirmed with Scott Ballard (SES PM) that test pad subgrade preparation/testing 
was up to contractor per spec and CQA Plan.  Scott indicated he would not run tests on subgrade after proofrolling.

Construction Deficiencies Reported to Gen. Contractor This Day and/or Corrected This Day N/A

Remarks (over)
Was on site from approximately 0900-1300.  Observed beginning of clay test pad installation.  Pad is located near SW corner of closure area 
with approximately half on level area and half on slope.  Contractor has already placed clay on SE slope at his risk pending receipt of 
test results.  Monitoring well MW-6 located near SE slope will have to be raised based on converstion between DPW staff and Geoff Little of 
NCDENR.  Surveyor convirmed that top of landfill after placement of cap will be 1 to 2 feet above design grades.  Excess waste/soil will not
Be removed prior to placement of cap. Instructed F&R to obtain two perm test tubes to split with them.  They will deliver to me.
HDR Field Representative: Thomas M. Yanoschak 

Distribution: File Project Manager Resident



October, 2003 Edition

Daily Field Report

Project Name: Fort Bragg C&D Landfill Phase 1 Closure Date: August 7, 2012 Day: 1

Project Owner:  Fort  Bragg DPW Contractor: SES Construction and Fuel Services LLC

HDR Project No.  00018 120265 003 Address: Lamont Road, Fort Bragg, NC

Weather Conditions:
Temperature Phenomena Precipitation    
Max. 80’s Min. 70’s Clear Other    Cloudy None Light Rain

Contractor's Employees: Subcontractor's Employees:
No. Craft No. Name Craft
2 Supervisory. None

Grand Total 2
Work Being Done

Work Observed:   No work being performed today due to rain.

Work Not Observed, But in Progress:    N/A

Requested Revisions and/or Interpretations (over)   Scott Ballard and Dan Messier requested that a temporary access road on west slope 
be left in place and converted into a slope swale for operations.  I indicated that if slope of swale was greater than 1 to 2%, flow velocity 
might cause erosion.  Scott indicated he would measure slope and get back with me.

Construction Deficiencies Reported to Gen. Contractor This Day and/or Corrected This Day N/A

Remarks (over)
Attended meeting in site office with Sid Williamson and Dan Messier (DPW), Mike Batten (HDR), and Scott Ballard and  Lester Barnes
(SES).  Discussed construction progress and future plans.  Schedule has been impacted by rain.  It typically takes a day for clay to dry out
before equipment can get back on it.  SES has completed clay placement on entire east slope and about 2/3 of west slope.  No clay on top 
yet.  Three gas vents have been installed.  Protective cover soil has just started to be placed on west slope. Scott indicated that organic

HDR Field Representative: Thomas M. Yanoschak 

Distribution: File Project Manager Resident



October, 2003 Edition

Date:    August 7, 2012

Content tests indicated that on-site topsoil stockpile does not meet spec requirements.  He has identified an off-site source that he thinks

Will meet the spec requirements but is not sure there is enough material available.



October, 2003 Edition

Daily Field Report

Project Name: Fort Bragg C&D Landfill Phase 1 Closure Date: 8/14/12 Day: Tuesday

Project Owner:  Fort  Bragg DPW Contractor: SES Construction and Fuel Services LLC

HDR Project No.  00018 120265 003 Address: Lamont Road, Fort Bragg, NC

Weather Conditions:
Temperature Phenomena Precipitation
Max. 91 Min. 72 Clear X Other 0”

Contractor's Employees: Subcontractor's Employees:
No. Craft No. Name Craft
8 Earthwork 1 CT Inc. Trucking Hauling

1 LB Hauling Hauling
2 Sanco Trucking Hauling
2 Strother Surveying

Grand Total 6
Work Being Done

Work Observed: Hauling and placement of cover soil on Western Slope. Hauling and stockpiling clay liner soil on southwest corner
adjacent to cell entrance haul road.  Clay liner being compacted with the 815 on the top of the cell.  No density tests or permeability samples 
taken while HDR on-site.

Work Not Observed, But in Progress: 9 out of 10 vents installed.  Last vent is staked and stone is on-site for backfill use.  SES is
taking a break from 8/15/12 through 8/19/12 and placement of clay liner soil will resume during the week of 8/20/12.  There is one more
split sample UD tube requested by HDR that has not been sampled by F&R because this section of clay liner has not been completed.  It will 
be sampled after the section is completed.

Requested Revisions and/or Interpretations (over)
None

Construction Deficiencies Reported to Gen. Contractor This Day and/or Corrected This Day
None

Remarks (over)
Soil bag sample taken from cover soil hauled in today at the top of the Western Slope (Bag-1) and taken at the north end of the top where
existing stockpile cover soil is located (Bag-2). SES noted that the clay liner is near completion, but will not be completed until the stockpiles
have been moved in select areas.

HDR Field Representative: Mike G. Batten

Distribution: File Project Manager Resident



October, 2003 Edition

Daily Field Report

Project Name: Fort Bragg C&D Landfill Phase 1 Closure Date: 8/24/12 Day: Friday

Project Owner:  Fort  Bragg DPW Contractor: SES Construction and Fuel Services LLC

HDR Project No.  00018 120265 003 Address: Lamont Road, Fort Bragg, NC

Weather Conditions:
Temperature Phenomena Precipitation
Max. 79 Min. 64 Clear Other Cloudy/Light Rain <0.1”

Contractor's Employees: Subcontractor's Employees:
No. Craft No. Name Craft
5 Earthwork 3 Sanco Hauling Hauling
3 Earthwork supervisors 1 Strother Land Surveying

1 F&R QC Testing

Grand Total 13
Work Being Done

Work Observed:
Placement of cover soil, placement of berm along the south slope, hauling in cover soil, surveying berm alignment

Work Not Observed, But in Progress:
Placement of clay liner

Requested Revisions and/or Interpretations (over)
None

Construction Deficiencies Reported to Gen. Contractor This Day and/or Corrected This Day
None

Remarks (over)
SES notes approximately 90% completion of clay liner placement.  HDR requested documentation of verification of extent of waste limits.  
Final split permeability sample has not been taken by F&R because this area has not been covered in clay liner yet.

HDR Field Representative: Mike Batten, EI

Distribution: File Project Manager Resident



October, 2003 Edition

Daily Field Report

Project Name: Fort Bragg C&D Landfill Phase 1 Closure Date: 9/12/2012 Day: Wednesday

Project Owner:  Fort  Bragg DPW Contractor: SES Construction and Fuel Services LLC

HDR Project No.  00018 120265 003 Address: Lamont Road, Fort Bragg, NC

Weather Conditions:
Temperature Phenomena Precipitation
Max. 75 Min. 65 Clear X Other 0”

Contractor's Employees: Subcontractor's Employees:
No. Craft No. Name Craft
8 Earthwork and laying out matting 2 Sanco Trucking Hauling
2 Earthworks upervisors

Grand Total 12
Work Being Done

Work Observed:
Installation of fiber matting in channel on west side slope, hauling in topsoil, placing and spreading “red soil” erosion layer on west side slope 

Work Not Observed, But in Progress:
Placement of topsoil on landfill top

Requested Revisions and/or Interpretations (over)
None

Construction Deficiencies Reported to Gen. Contractor This Day and/or Corrected This Day
None

Remarks (over)
On-site topsoil used for majority of topsoil placement at the request of DPW. Contractor expects completion in approximately two weeks.  
12 inches of “red soil” erosion layer nearly complete, clay liner complete, and majority of topsoil has been placed.

HDR Field Representative: Mike Batten, EI

Distribution: File Project Manager Resident



October, 2003 Edition

Daily Field Report

Project Name: Fort Bragg C&D Landfill Phase 1 Closure Date: 9/25/2012 Day: Tuesday

Project Owner:  Fort  Bragg DPW Contractor: SES Construction and Fuel Services LLC

HDR Project No.  00018 120265 003 Address: Lamont Road, Fort Bragg, NC

Weather Conditions:
Temperature Phenomena Precipitation
Max. 70 Min. 60 Clear X Other 0”

Contractor's Employees: Subcontractor's Employees:
No. Craft No. Name Craft
1 Supervisor 1 Strother Surveying Surveying

1 F&R CQC Testing

Grand Total 12
Work Being Done

Work Observed: Purpose of visit was to conduct substantial completion inspection.  All work appeared to be in good condition and 
installed in general accordance with the drawings and specifications.  Work appeared to be complete except for some hydroseeding of the
slopes which is the responsibility of the DPW.

Work Not Observed, But in Progress: N/A

Requested Revisions and/or Interpretations (over)
None

Construction Deficiencies Reported to Gen. Contractor This Day and/or Corrected This Day
None

Remarks (over) N/A

HDR Field Representative: Thomas M. Yanoschak

Distribution: File Project Manager Resident
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