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January 8, 2016 
 
Edward F. Mussler III, P.E. 
Permitting Branch Supervisor 
Division of Waste Management - Solid Waste Section 
NC Department of Environmental Quality 
1646 Mail Service Center 
217 W Jones Street 
Raleigh, NC 27699-1646 
 
Re: CQA Report for the Cobles Sandrock 2013 Landfill Partial Closure 
 
Dear Ed: 
 
Joyce Engineering is pleased to provide you with responses to your email asking to clarify items 
regarding the Cobles Sandrock landfill partial closure in the 2013 CQA report.  Below are your 
questions and our responses. 
 

1. In the record drawing that was submitted has a table of phase sizes on it, and there is a 
mistake in the acreage in the table. Can we get that fixed? 

 
The record drawing table has been corrected (attached) to reflect the permitted acreages and 
the acreage of each Phase’s partial closure.  In addition, we added a column to the table to 
show the excluded acreages from the permitted limits of waste.  The excluded areas were 
approved by the Solid Waste Section in the Financial Assurance of 2014. 

 
2. The CQA report for the partial closure was certified and sent in and the friction test was not 

in it.  This test was specified in the approved plan. How can we address this? 
 

The friction angle testing was omitted from the preconstruction soil testing based on our 
experience with cohesive soils, short length of the side slopes and our engineering judgement. 
The engineer certified the CQA report without the soil friction angle testing results. 

 
       Sincerely, 
       JOYCE ENGINEERING, INC. 
       
 
       Hannu Kemppinen, P.G. 
      Senior Project Consultant 
 
Attachment: revised Record Final Cover drawing 
 
C: Brenda and Kent Coble, Coble Sandrock C&D Landfill 
 Butch Joyce, Joyce Engineering 
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Chao, Ming-tai

From: Hannu Kemppinen <hkemppin@joyceengineering.com>

Sent: Friday, January 08, 2016 4:20 PM

To: Ed Mussler

Cc: Brenda Coble (brendalcoble@bellsouth.net); Leonard Joyce

Subject: RE: Cobles Questions

Attachments: RTC Cobles CQA 2013.pdf

Ed, 
 
In response to your recent correspondence with Butch Joyce over the Coble’s C&D landfill permit renewal, 
Joyce Engineering has prepared the attached document to address your questions regarding the CQA report 
submitted in 2013 for the landfill partial closure.  Please let us know if there are issues needing further 
clarification.  We will be glad to assist in way to help with issuing the permit. 
 

- Hannu 
 
Hannu Kemppinen, PG │Senior Project Consultant │  
JOYCE ENGINEERING 
Richmond, VA – Greensboro, NC – Charlotte, NC – Charleston, SC │2211 W. Meadowview Rd., Ste. 101, Greensboro, NC  27407 
│ 
tel: (336) 323-0092 │direct: (336) 790-2252 │mobile: (336) 209-7156 │ www.JoyceEngineering.com  

 

 

From: Mussler, Ed [mailto:ed.mussler@ncdenr.gov]  

Sent: Monday, December 28, 2015 3:35 PM 

To: Leonard Joyce 
Subject: Cobles Questions 

 

Butch, 

I’ve worked on the Cobles issue with my staff and think we are close to being done. I don’t think everything that was 

asked for was out  of line, detail benefits the operator as well as the regulator, but think we can live with getting most of 

that type of stuff the next time there is a permit action.  

We are drafting a permit with conditions to clarify all the various acreages, additions , subtractions, etc. and will send it 

to you and the Cobles for a quick review. If everyone is in agreement then we can proceed with issuing a permit. 

I would like to point out that the Section has yet to receive some bonds that are required for the financial assurance and 

this may be an issue in the future.  

We see where the CQA report from a couple of years ago was certified, but a test that was in the specifications for 

friction was not run. At this point we are inclined to accept the engineer’s certification, should there be a problem with 

stability then the engineer can address it .  

I hope that the draft can be sent on by the end of the week. 

Regards 

Ed 

 

Edward F. Mussler III, P.E. 
Permitting Branch Supervisor 
Division o fWaste Management- Solid Waste Section 
NC Department of Environmental Quality 

 

919-707-8281    office 
000 000 0000    mobile 
Ed.mussler@ncdenr.gov 
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1646 Mail Service Center 
217 W Jones Street 
Raleigh, NC 27699-1646 

 

 
 

Email correspondence to and from this address is subject to the 
North Carolina Public Records Law and may be disclosed to third parties. 
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C&D LF Partial Closure   

CQA Certification Report 8/2013   

1.0 INTRODUCTION 

 

This report, prepared by Joyce Engineering, Inc. (JOYCE) on behalf of Cobles Sandrock, Inc. 

(Cobles) addresses the quality assurance procedures and activities conducted during partial closure 

construction of the Phases 1 and 2 at the Cobles C&D landfill in Alamance County, North Carolina.  

The documents comprising this report were compiled for the C&D landfill closure construction with 

North Carolina Solid Waste Management Regulations, 15A NCAC 13B and the Phase 3 Permit to 

Construct # 01-05. 

 

Cobles acted as the General Contractor and performed all closure construction earth work 

during 2012 and 2013. 

 

JOYCE provided third party construction quality assurance program. Geotechnics assisted 

JOYCE in the field soil testing and collected samples for soil materials laboratory testing.  The soils 

laboratory testing was conducted at Geotechnics, Inc. in Raleigh, NC.   

 

Michael Stout Surveying of Ramseur, NC provided survey for the partial closure project. 

 

 

2.0 CONSTRUCTION QUALITY ASSURANCE PROGRAM 

 

2.1 Scope of Work 

 

 The overall goals of the CQA program are to ensure that proper construction techniques and 

methods are employed, and to verify that the earth materials used meet the requirements of the 

specifications. Moreover, the CQA program helps to identify and define problems that may occur 

during construction and allow corrective measures to be implemented. At the completion of the 

closure construction the certifying engineer prepares a certification report to document that the 

closure work was conducted in accordance with the design standards and specifications. 

 

2.2 Roles and Responsibilities 

 

Cobles retained Joyce Engineering, Inc. to provide construction quality assurance during the 

landfill partial closure construction.  As an independent consultant from the Owner/Contractor, 

JOYCE, along with the construction field representative Geotechnics provided observation and 

documentation of the closure earthwork construction. A representative of Geotechnics visited the site 

regularly to follow the closure work progression by testing each acre-lift in the field and collecting 

soil samples for laboratory testing.  Per the approved CQA Plan, Cobles retained a surveyor to 

provide periodic survey of the work to establish and maintain lines and grades. 

 

2.3 Earthwork 

 

 Cobles began the construction in mid-April 2012 by first grading the west side of the landfill 

to prepare the surface for closure.  The surveyor verified the existing intermediate cover thickness to 

be a minimum of 12 inches prior to Cobles commencing the construction of low permeability soil 

layer.  The surveyed locations are shown on Drawing 1 – Intermediate Cover. 

 

 Following the grading and survey of the intermediate cover thickness Cobles proceeded with 

low permeability soil or infiltration layer construction.  Soil material was tested to identify site soil 
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suitability for the layer construction and meet the permitted hydraulic conductivity of 1.0E-05 

cm/sec.  Starting from the south and progressing north along the west side the infiltration layer was 

constructed in three lifts approximately one acre at a time.  The east side closure followed the same 

sequence.  The work was conducted utilizing the landfill heavy equipment; excavator, track loader, 

compactor, and truck or a pan to deliver the soil to each acre. 

 

2.3.1 Infiltration Layer Testing and Results  

 

 Pre-construction soil samples were collected and submitted to laboratory testing for 

identifying index properties of the soil proposed for the landfill partial closure work. The laboratory 

testing results are compiled in Appendix I. 

 

 Cobles constructed the first acre as a test pad on the south end of the west side slope. The test 

pad was constructed in three lifts and each lift was tested in the field and laboratory.  The field 

testing included moisture and density testing with nuclear methods and a drive cylinder test to verify 

the nuclear gauge readings.  Two Shelby tubes were pushed into the soil to collect undisturbed soil 

samples of the low-permeability material for laboratory testing.    

 

 The infiltration layer was constructed in three lifts each six inches in compacted thickness.  

The first acre was constructed as a test pad and the testing results were used for the first acre to 

minimize testing fees and redundant testing. The field testing records of the infiltration layer 

construction including nuclear gauge testing, drive cylinder, undisturbed permeability sample 

(Shelby tube), and daily field reports are included in Appendix II.   

 

 Soil infiltration layer construction CQA testing included in-place wet density, moisture 

content by nuclear method (ASTM D6938), calculated dry density and percent compaction with a 

Troxler Model 3440 portable nuclear gauge.  A density of soil in place by drive cylinder method 

(ASTM D 2937) was used to collect a sample of soil to verify the nuclear gauge test results for each 

acre lift.  If the nuclear gauge moisture readings were found to deviate significantly from the 

moisture percentage by direct heating method, the dry density and in-place compaction percentage 

were re-calculated to verify compaction of the soil.  If the placed soils were found not to meet the 

specification in a given area, the Contractor was informed of the test results and asked to re-work the 

soil.  Following the soil re-work, the area was subjected to CQA testing verification.  With 

satisfactory nuclear gauge readings at the randomly selected test locations the field personnel pushed 

a drive cylinder to collect the moisture-density verification sample and a Shelby tube to collect the 

undisturbed sample for laboratory hydraulic conductivity test (ASTM D5084). 

 

 The partial closure construction was divided into 11 areas each approximately one acre in 

size to track the construction and field testing.  The field and laboratory testing included a total of 33 

acre lifts.  Each lift was tested at a minimum of 5 locations by nuclear method, one drive cylinder and 

one Shelby tube.  A total 165 nuclear tests, 33 drive cylinders and 33 low-permeability tests were 

required.  The infiltration layer was found mostly to meet the moisture-compaction requirement but 

some areas were reworked and retested.  Acre 7 Lift 3 and Acre 11 Lift 2 initially failed the 

undisturbed hydraulic conductivity testing in the laboratory.  The failed acre-lifts were disked, re-

compacted, and re-graded; and retested in the field and laboratory.  The final hydraulic conductivity 

tests passed the criteria for infiltration layer and the results are included in Appendix III and in the 

summary table. 
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2.3.2 Protective Cover – Erosion Layer 

 

 An 18-inch thick cover soil layer was placed over the completed infiltration layer.   The soil 

was spread in two lifts and tracked up and down the slope with the earth moving equipment to 

achieve a nominal compaction of about 90 percent so that vegetation can develop a proper root 

system deep in the soil.  Following placement of the protective erosion layer, the closed side slopes 

were seeded and the grass well established during 2013 growing season. 

 

2.3.3 Passive Gas Vents 

 

 Eleven passive landfill gas vents were installed during the partial closure construction of 

Phases 1 and 2.  Cobles excavated pits near the top edge of the infiltration layer to place perforated 

PVC pipes in the top layer of the waste.  The 10 inch vent pipes were installed to a depth 5 to 6 feet 

below the infiltration cap.  The excavated gas vent pit was filled with #57 stone.  Low permeability 

soil was then placed over the stone to close the infiltration layer.  Top soil was placed over the 

worked area to provide a continuous layer of the protective cover.   

 

 Due to C&D LF waste content, drilling using traditional bucket auger methods for the 

construction of passive gas vents was deemed impossible. This change to the landfill gas vent 

drawing detail was submitted to the SWS for review and approval.  The drawing is included in 

Appendix V. 

 

2.3.4 Construction Survey 

 

 Cobles retained Michael Stout Surveying of Ramseur, NC to provide the survey for the 

landfill partial closure work.  After grading and dressing the intermediate cover the prepared surface 

was then surveyed using a 50 x 50 foot grid.  The top of intermediate cover thus served as base 

grades for the infiltration layer construction.  At the completion of the three lifts of infiltration soil 

layer construction the surface was then graded and surveyed.  Protective cover was placed over the 

infiltration layer.  Once again, Cobles graded the surface to final grades and the surface was surveyed 

according to the original survey grid locations.  The three surveys are included in Appendix V.   

 The infiltration layer thickness meets and exceeds the minimum required thickness of 1.5 

feet.  In order to ensure adequate thickness of the infiltration layer, some areas were constructed 

thicker than required.  This was identified following the top of clay survey and adjustments were 

made to the required thickness of the erosion layer.  The total section thickness of the infiltration and 

vegetative layer section is a minimum of three feet; however the survey for the erosion layer 

thickness shows some areas less than the permitted 1.5 feet.  The same soil material was used for 

both layers and this report reflects our acceptance of the extra clay layer thickness replacing the 

shortage of erosion layer in certain areas.  In Joyce’s professional opinion, this condition will not 

compromise the performance of the cap in any way nor be detrimental to the establishment of grass 

or long term maintenance of the cover.   

 The closure construction was conducted on assumed acre basis on 11 acre lifts.  The closure 

construction survey encompasses total area of 426,983 square feet or 9.8 acres.  The area west of the 

landfill toe of slope as shown on the drawings is permitted area, but was not included in this partial 

closure work.  The area is heavily vegetated and need to be cleared for final closure construction.  

The Cobles intend to address the area during the next closure construction activities. 

 

END OF REPORT 





Coble's Sandrock CDLF Partial Closure 2012

Project 419.1201.11 Task 02

     MOISTURE-DENSITY RELATIONS ATTERBERG LIMITS

LAB ID Proctor

Partial Closure 1 2 3 4 5 OMC/MDD #4 #40 #200 USCS LL PL PI K=cm/sec %M DD

2012-656-01-01 MC 12.0% 15.7% 18.5% 21.5% 24.4% 18.2% 100.0% 87.8% 66.7% ML 37 30 7 1.1E-06 20.5% 104.3

DD 103.6 104.4 105.5 103.1 98.6 105.6

2012-656-01-02 MC 9.5% 12.0% 15.0% 18.1% 20.7% 15.1% 90.6% 69.9% 54.9% CL 39 25 14 4.7E-07 17.6% 106.2

DD 108.1 109.9 112.7 110.5 106.7 112.8

2012-656-12-01 MC 11.2% 14.4% 17.4% 20.1% 22.3% 16% 96.2% 81.0% 66.9% ML 39 30 9 4.7E-06 17.9% 102.2

DD 105.2 106.9 107.1 106.0 102.4 107.1

2012-656-12-02 MC 13.3% 16.6% 19.8% 22.2% 25.5% 17.6% 94.4% 71.6% 54.5% ML 41 27 14 1.1E-06 18.7% 102.3

DD 101.3 106.2 105.7 103.0 97.2 106.5

2012-656-12-03 MC 12.8% 14.7% 18.3% 19.9% 22.7% 16.8% 96.6% 68.7% 45.8% SM 38 28 10 4.6E-06 18.9% 103.4

DD 106.9 108.5 108.5 105.4 100.5 108.8

SIEVING ANALYSIS

Mold / Speciment Sieve Sizes Permeability
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 CLOSURE CAP LOW-PERM SOIL MOISTURE-DENSITY CURVES  

Saturation Line SG= 2.80

656-01-01 - 12.8% /105.6 pcf

656-01-02 - 15.1% / 112.8 pcf

656-12-01 - 16.0% / 107.1 pcf

656-12-02 - 17.6% / 106.5 pcf

656-12-03 - 16.8% / 108.8 pcf

Page 1 of 1



























































































































































Tues.

7.31.12

08

1 of 1

Arrived: 10:30am

Departed: 12:30pm

Temperature:

▪

▪

▪

▪

JRB Date: 7.31.12 Date: 8.1.12

Project Name: Cobles Sandrock C&D LF Project No.: 2012-656

Day:

Date:

Log No.:

Page:

Daily Field Report

Firm / Sub-Contractor Representative's Name and Title

Client Name: Joyce Engineering, Inc. Client Contact: Hannu K.

Site Location: Liberty, NC Time on Site:

General Contractor: Cobles Sandrock Superintendent: Kent Coble

Other Firms / Sub-Contractor Represented On Site

Geotechnics Rep. Jacob R. Buda arrived on site.

Weather Conditions: Cloudy, Humid 80's

Contractor's Equipment: NA

Contractor's Personnel: NA

Description of Daily Activities & Events

Geotechnics Rep. performed CQA Moisture / Density testing of previously placed and compacted

Low-perm Soil Liner material in Acres 5, 6, and 9 (see FDR-07 for results).

Geotechnics Rep. obtained Undisturbed Shelby Tube samples from Acres 5, 6, and 9.

Geotechnics Rep. departed the site.

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Prepared By: Checked By:



COBLES SANDROCK C & D LANDFILL

Report Number : Geotechnics Representative :

Date (s) : Reviewed By : Date: 8.1.12

Contractor : Borrow Source :

MDD pcf Opt. %M WD (pcf) % M DD (pcf) % C % Req.

ND - 01 ACRE 5 LIFT 3 6" 656-01-01 105.6 18.2 120.2 19.2 100.8 95.5% 90.0%

ND - 02 ACRE 5 LIFT 3 6" 656-01-01 105.6 18.2 113.7 17.8 96.5 91.4% 90.0%

DC - 01 ACRE 5 LIFT 3 NA 656-01-01 105.6 18.2 114.8 17.8 97.5 92.3% 90.0%

ND - 03 ACRE 5 LIFT 3 6" 656-01-01 105.6 18.2 117.8 18.6 99.3 94.1% 90.0%

ND - 04 ACRE 5 LIFT 3 6" 656-01-01 105.6 18.2 116.4 17.4 99.1 93.9% 90.0%

ND - 05 ACRE 5 LIFT 3 6" 656-01-01 105.6 18.2 119.8 19.0 100.7 95.3% 90.0%

ND - 06 ACRE 6 LIFT 3 6" 656-01-01 105.6 18.2 118.2 16.5 101.5 96.1% 90.0%

ND - 07 ACRE 6 LIFT 3 6" 656-01-01 105.6 18.2 120.2 16.0 103.6 98.1% 90.0%

DC - 02 ACRE 6 LIFT 3 NA 656-01-01 105.6 18.2 121.5 16.0 104.7 99.2% 90.0%

ND - 08 ACRE 6 LIFT 3 6" 656-01-01 105.6 18.2 119.4 16.1 102.8 97.4% 90.0%

ND - 09 ACRE 6 LIFT 3 6" 656-01-01 105.6 18.2 116.9 16.8 100.1 94.8% 90.0%

ND - 10 ACRE 6 LIFT 3 6" 656-01-01 105.6 18.2 115.1 17.2 98.2 93.0% 90.0%

ND - 11 ACRE 9 LIFT 1 6" 656-01-01 105.6 18.2 115.9 18.2 98.1 92.9% 90.0%

ND - 12 ACRE 9 LIFT 1 6" 656-01-01 105.6 18.2 117.3 18.0 99.4 94.1% 90.0%

DC - 03 ACRE 9 LIFT 1 NA 656-01-01 105.6 18.2 116.7 18.0 98.9 93.7% 90.0%

ND - 13 ACRE 9 LIFT 1 6" 656-01-01 105.6 18.2 119.9 16.8 102.7 97.2% 90.0%

ND - 14 ACRE 9 LIFT 1 6" 656-01-01 105.6 18.2 114.7 17.2 97.9 92.7% 90.0%

ND - 15 ACRE 9 LIFT 1 6" 656-01-01 105.6 18.2 115.7 17.1 98.8 93.6% 90.0%

%M Corrected

%M Corrected

%M Corrected

Compaction

Equipment :

%M Corrected

%M Corrected

%M Corrected

%M Corrected

%M Corrected

%M Corrected

Compaction

%M Corrected

%M Corrected

%M Corrected

%M Corrected

%M Corrected

%M Corrected

Gauge Number Gauge Model

13957 3401-B

Geotechnics Rep. was not present during compaction operations

Test Number Test Location
Elevation/

Lift

Rod

Depth

Proctor

I.D. No.

Proctor Data Measured In Place

FDR-07 JACOB R. BUDA

7.31.12

COBLES SANDROCK Geotechnics Rep. was not present during placement operations

Comments

Field Density Report

Client: JOYCE ENGINEERING

Project Name :

Project Number : 2012-656

2200 Westinghouse Blvd. - Suite 103 - Raleigh, NC 27604 - Phone (919) 876-0405 - Fax (919) 876-0460



COBLES SANDROCK C & D LANDFILL

Report Number :

Date (s) :

Test Information

Test Number : DC-01 DC-02 DC-03 DC-04

Nuclear Test Number : ND-02 ND-07 ND-12 ND-20

Location: ACRE 5 ACRE 6 ACRE 9 EAST

Depth (ft): LIFT 3 LIFT 3 LIFT 1 LIFT 2

Date : 7.31.12 7.31.12 7.31.12 5.24.12

Cylinder ID JB-01 JB-02 JB-03 JB-01

Weight of Cylinder (lbs.) 1.36 1.34 1.33 1.37

Volume of Cylinder (ft³) 0.033 0.033 0.033 0.033

Specimen

Wt. of Cylinder & WS (lbs.) 5.15 5.35 5.18 5.01

Wt. of Cylinder (lbs.) 1.36 1.34 1.33 1.37

Wt. of WS 3.79 4.01 3.85 3.64

Cylinder Volume (ft³) 0.033 0.033 0.033 0.033

Tare Number 368 311 368 JB-20

Wt. of Tare & WS (gm) 321.04 305.77 311.19 290.60

Wt. of Tare & DS (gm) 289.43 275.23 280.75 235.10

Wt. of Tare (gm) 111.38 84.46 111.38 8.30

Wt. of Water (gm) 31.61 30.54 30.44 55.50

Wt. of DS (gm) 178.05 190.77 169.37 226.80

Wet Density (pcf): 114.8 121.5 116.7 110.3

Moisture Content (%): 17.8 16.0 18.0 24.5

Dry Density (pcf): 97.5 104.7 98.9 88.6

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

7.31.12

Drive Cylinder - ASTM D 2937

Mold

Moisture / Density

Geotechnics Representative : JACOB R. BUDA

FDR-07

Client: JOYCE ENGINEERING

Project Name :

Project Number : 2012-656





















Wed.

9.5.12

11

1

Arrived: 10:30 AM

Departed: 2:00 PM

Temperature:

▪

▪

▪

▪

▪

MB Date: 9.5.12 Date: 9.12.12

Day:

Date:

Log No.:

Page:

Joyce Engineering

Daily Field Report

Cobles Sandrock LF Project No.: 2012-656Project Name:

Site Location: Liberty, NC Time on Site:

Client Contact: Hannu KemppinenClient Name:

General Contractor: Cobles Sandrock LF Superintendent: Kent

Description of Daily Activities & Events

Geotechnics Rep. Mark Blackley arrived onsite and checked in at scale house. Geotechnics Rep.

Contractor's Personnel:

Mostly Cloudy, Humid

Other Firms / Sub-Contractor Represented On Site

Firm / Sub-Contractor Representative's Name and Title

Weather Conditions: 88

Contractor's Equipment: NA

Geotechnics Rep. departed the site.

5 nuclear density tests were preformed with results of all 5 meeting the 90% compaction requirement.

A drive cylinder and shelby tube sample was obtained at location ND-01.

Acres 7 and 8 were scheduled for testing but no fill had been placed due to wet site conditions.

Acre 10 appeared acceptable for testing.

Geotechnics Rep. proceeded to Acre 10 - Lift 3 area and checked for suitability of soil for testing.

was informed that approx. 5" of rain has accumulated on site since Friday, 8.31.12.

NA

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Prepared By: Checked By:



JOYCE ENGINEERING

COBLES SANDROCK LANDFILL

2012-656

Report Number : Geotechnics Representative : Page : 1 OF 1

Date (s) : Reviewed By : Date : 9.12.12

Contractor : Borrow Source :

MDD pcf Opt. %M WD (pcf) % M DD (pcf) % C % Req.

ND 01 Acre 10 Lift 3 6" 656-01-02 112.8 15.1 126.3 19.1 106.0 94.0% 90.0%

ND 01 Acre 10 Lift 3 6" 656-01-02 112.8 15.1 126.7 14.1 111.0 98.4% 90.0%

ND 02 Acre 10 Lift 3 6" 656-01-02 112.8 15.1 122.8 15.2 106.6 94.5% 90.0%
ND 03 Acre 10 Lift 3 6" 656-01-02 112.8 15.1 122.3 19.0 102.8 91.1% 90.0%

ND 04 Acre 10 Lift 3 6" 656-01-02 112.8 15.1 123.5 16.7 105.8 93.8% 90.0%

ND 05 Acre 10 Lift 3 6" 656-01-02 112.8 15.1 121.6 15.1 105.6 93.7% 90.0%

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Gauge ModelGauge Number Moisture CountDensity Count

13957 3401-B 2241 561

Client:

Project Name :

Project Number :

Coble SR LF

Mark Blackley

Field Density Report

Compaction

Equipment :

Test Number Test Location
Elevation

/ Lift

Rod

Depth

Proctor Data

FDR-10

7.6.12

Measured In PlaceProctor

I.D. No.
Comments

Compaction



JOYCE ENGINEERING

COBLES SANDROCK LANDFILL

2012-656

Report Number :

Date (s) :

Test Information

Test Number : DC-01 DC-02 DC-03 DC-04

Nuclear Test Number : ND-01 ND-08 ND-14 ND-20

Location: Acre 10 ACRE 6 ACRE 3 ACRE 4

Depth (ft): LIFT 3 LIFT 1 LIFT 3 LIFT 3

Date : 9.5.12 6-Jul 21-May 21-May

Cylinder ID 2 #5 #5 #6

Weight of Cylinder (lbs.) 1.32 1.358 1.36 1.23

Volume of Cylinder (ft³) 0.033 0.033 0.033 0.033

Specimen

Wt. of Cylinder & WS (lbs.) 5.50 5.08 5.42 5.26

Wt. of Cylinder (lbs.) 1.32 1.36 1.36 1.23

Wt. of WS 4.18 3.73 4.06 4.03

Cylinder Volume (ft³) 0.033 0.033 0.033 0.033

Tare Number 318 Y 1 805 807

Wt. of Tare & WS (gm) 868.85 444.32 361.60 358.80

Wt. of Tare & DS (gm) 772.25 395.00 330.57 309.98

Wt. of Tare (gm) 86.60 95.59 106.40 104.80

Wt. of Water (gm) 96.60 49.32 31.03 48.82

Wt. of DS (gm) 685.65 299.41 224.17 205.18

Wet Density (pcf): 126.7 112.9 123.0 122.1

Moisture Content (%): 14.1 16.5 13.8 23.8

Dry Density (pcf): 111.0 96.9 108.1 98.6

9.5.12

Project Number :

Client:

Project Name :

FDR-10

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Geotechnics Representative : Mark Blackley

Drive Cylinder - ASTM D 2937

Mold

Moisture / Density

























Thurs.

10.18.12

15

1

Arrived: 9:30am

Departed: 12:30pm

Temperature:

▪

▪

▪

▪

JRB Date: 10.24.12 Date: 10.24.12

Day:

Date:

Log No.:

Page:

Daily Field Report

Cobles Sandrock LF Project No.: 2012-656Project Name:

Hannu Kemppinen

Other Firms / Sub-Contractor Represented On Site

Firm / Sub-Contractor Representative's Name and Title

Site Location: Liberty, NC Time on Site:

Client Contact:Client Name: Joyce Engineering

8 - lift 3. 10 Nuclear density , 2 Drive Cylinder, and 2 Shelby tube tests were performed.

General Contractor: Cobles Sandrock LF Superintendent: Kent Cobles

Description of Daily Activities & Events

Geotechnics Rep. Mark Blackley arrived onsite and checked in at scale house.

All nuclear density tests meet or exceeded the 90% compaction requirements.

NAContractor's Personnel:

Geotechnics Rep. departed the site and transported shelby tube and drive cylinder samples to

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Weather Conditions: 70

Contractor's Equipment: NA

Geotechnics laboratory facility for further testing.

Partly Cloudy to Cloudy

Geotechnics Rep. performed density tests including drive cylinder and shelby tubes on acres 7 and

Prepared By: Checked By:



JOYCE ENGINEERING

COBLES SANDROCK LANDFILL

2012-656

Report Number : Geotechnics Representative : Page : 1 of 1

Date (s) : Reviewed By : Date : 10.24.12

Contractor : Borrow Source :

MDD pcf Opt. %M WD (pcf) % M DD (pcf) % C % Req.

ND 1 Acre 8 Lift 3 6" 656-12-02 106.5 17.6 125.2 25.8 99.5 93.4% 90.0%

DC 1 Acre 8 Lift 3 NA 656-12-02 106.5 17.6 122.7 26.5 97.0 91.1% 90.0%

ND 2 Acre 8 Lift 3 6" 656-12-02 106.5 17.6 125.0 27.0 98.4 92.4% 90.0%

ND 3 Acre 8 Lift 3 6" 656-12-02 106.5 17.6 120.2 22.8 97.9 91.9% 90.0%

ND 4 Acre 8 Lift 3 6" 656-12-02 106.5 17.6 125.2 24.2 100.8 94.7% 90.0%

ND 5 Acre 8 Lift 3 6" 656-12-02 106.5 17.6 127.4 25.0 101.9 95.7% 90.0%

ND 6 Acre 7 Lift 3 6" 656-12-02 106.5 17.6 122.6 24.8 98.2 92.2% 90.0%

ND 7 Acre 7 Lift 3 5" 656-12-02 106.5 17.6 123.6 22.3 101.1 94.9% 90.0%

DC 2 Acre 7 Lift 3 NA 656-12-02 106.5 17.6 123.9 21.7 101.8 95.6% 90.0% DC-02 & ST-A7-03

ND 8 Acre 7 Lift 3 6" 656-12-02 106.5 17.6 122.5 22.3 100.2 94.1% 90.0%

ND 9 Acre 7 Lift 3 6" 656-12-02 106.5 17.6 123.8 24.4 99.5 93.4% 90.0%

ND 10 Acre 7 Lift 3 6" 656-12-02 106.5 17.6 132.6 30.7 101.5 95.3% 90.0%

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Gauge ModelGauge Number Moisture CountDensity Count

13957 3401-B 2248 573

Compaction

Equipment :

Test Number Test Location
Elevation/

Lift

Client:

Project Name :

Project Number :

Field Density Report

Coble SR LF On-site

Mark BlackleyFDR-14

10.18.12

Measured In PlaceProctor

I.D. No.
Comments

CompactionRod

Depth

Proctor Data

DC-01 & ST-A8-03



JOYCE ENGINEERING

COBLES SANDROCK LANDFILL

2012-656

Report Number :

Date (s) :

Test Information

Test Number : DC-01 DC-02 DC-03 DC-04

Nuclear Test Number : ND-01 ND-07 ND-14 ND-20

Location: ACRE 8 ACRE 7 ACRE 3 ACRE 4

Depth (ft): LIFT 3 LIFT 3 LIFT 3 LIFT 3

Date : 10.18.12 10.18.12 21-May 21-May

Cylinder ID 1 2 #5 #6

Weight of Cylinder (lbs.) 1.31 1.32 1.36 1.23

Volume of Cylinder (ft³) 0.033 0.033 0.033 0.033

Specimen

Wt. of Cylinder & WS (lbs.) 5.36 5.41 5.42 5.26

Wt. of Cylinder (lbs.) 1.31 1.32 1.36 1.23

Wt. of WS 4.05 4.09 4.06 4.03

Cylinder Volume (ft³) 0.033 0.033 0.033 0.033

Tare Number 398 311 805 807

Wt. of Tare & WS (gm) 680.39 790.12 361.60 358.80

Wt. of Tare & DS (gm) 555.39 664.53 330.57 309.98

Wt. of Tare (gm) 84.39 84.75 106.40 104.80

Wt. of Water (gm) 125.00 125.59 31.03 48.82

Wt. of DS (gm) 471.00 579.78 224.17 205.18

Wet Density (pcf): 122.7 123.9 123.0 122.1

Moisture Content (%): 26.5 21.7 13.8 23.8

Dry Density (pcf): 97.0 101.9 108.1 98.6

10.18.12

Project Number :

Client:

Project Name :

FDR-14

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Geotechnics Representative : Mark Blackley

Drive Cylinder - ASTM D 2937

Mold

Moisture / Density





Thurs.

10.25.12

16

1

Arrived: 11:15am

Departed: 12:15pm

Temperature:

▪

▪

▪

▪

JRB Date: 10.25.12 Date: 10.29.12

Project Name:

Client Name: Joyce Engineering

Day:

Date:

Log No.:

Page:

Daily Field Report

Cobles Sandrock LF Project No.: 2012-656

Geotechnics Rep. Jacob R. Buda arrived on site.

Hannu Kemppinen

Other Firms / Sub-Contractor Represented On Site

Firm / Sub-Contractor Representative's Name and Title

Site Location: Liberty, NC Time on Site:

Client Contact:

Geotechnics Rep. departed the site.

1 Drive Cylinder tests were performed.

General Contractor: Cobles Sandrock LF Superintendent: Kent Cobles

Description of Daily Activities & Events

Geotechnics Rep. obtained an Undisturbed Shelby Tube sample for laboratory testing.

NAContractor's Personnel:

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Contractor's Equipment: NA

Sunny

Geotechnics Rep. performed CQA Moisture / Density testing of Acre 7 - Lift 3. 5 Nuclear density and

Weather Conditions: 70

Prepared By: Checked By:



JOYCE ENGINEERING

COBLES SANDROCK LANDFILL

2012-656

Report Number : Geotechnics Representative : Page : 1 of 1

Date (s) : Reviewed By : Date : 10.29.12

Contractor : Borrow Source :

MDD pcf Opt. %M WD (pcf) % M DD (pcf) % C % Req.

ND - 1 Acre 7 Lift 3 6" 656-12-02 106.5 17.6 127.0 20.2 105.7 99.2% 90.0%

ND - 2 Acre 7 Lift 3 6" 656-12-02 106.5 17.6 125.5 19.7 104.8 98.4% 90.0%

ND - 3 Acre 7 Lift 3 6" 656-12-02 106.5 17.6 124.6 21.7 102.4 96.1% 90.0%

DC - 1 Acre 7 Lift 3 NA 656-12-02 106.5 17.6 123.9 19.3 103.9 97.5% 90.0%

ND - 4 Acre 7 Lift 3 6" 656-12-02 106.5 17.6 125.4 18.9 105.5 99.0% 90.0%

ND - 5 Acre 7 Lift 3 6" 656-12-02 106.5 17.6 126.3 20.1 105.2 98.7% 90.0%

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Gauge ModelGauge Number Moisture CountDensity Count

24656 3430 2023 589

Client:

Project Name :

Project Number :

Field Density Report

Coble SR LF On-site

Measured In PlaceProctor

I.D. No.
Comments

Compaction

Equipment :

Test Number Test Location
Elevation/

Lift

CompactionRod

Depth

Proctor Data

Jacob R. BudaFDR-15

10.25.12



JOYCE ENGINEERING

COBLES SANDROCK LANDFILL

2012-656

Report Number :

Date (s) :

Test Information

Test Number : DC-01 DC-03 DC-04

Nuclear Test Number : ND-03 ND-14 ND-20

Location: ACRE 7 ACRE 3 ACRE 4

Depth (ft): LIFT 3 LIFT 3 LIFT 3

Date : 10.24.12 21-May 21-May

Cylinder ID DC-01 #5 #6

Weight of Cylinder (lbs.) 1.32 1.36 1.23

Volume of Cylinder (ft³) 0.033 0.033 0.033

Specimen

Wt. of Cylinder & WS (lbs.) 5.41 5.42 5.26

Wt. of Cylinder (lbs.) 1.32 1.36 1.23

Wt. of WS 4.09 4.06 4.03

Cylinder Volume (ft³) 0.033 0.033 0.033

Tare Number 314 805 807

Wt. of Tare & WS (gm) 324.10 361.60 358.80

Wt. of Tare & DS (gm) 285.30 330.57 309.98

Wt. of Tare (gm) 84.70 106.40 104.80

Wt. of Water (gm) 38.80 31.03 48.82

Wt. of DS (gm) 200.60 224.17 205.18

Wet Density (pcf): 123.9 123.0 122.1

Moisture Content (%): 19.3 13.8 23.8

Dry Density (pcf): 103.9 108.1 98.6

10.25.12

Project Number :

Client:

Project Name :

FDR-15

2200 Westinghouse Boulevard • Suite 103 • Raleigh, NC 27604 • Phone (919) 876-0405 • Fax (919) 876-0460

Geotechnics Representative : Jacob R. Buda

Drive Cylinder - ASTM D 2937

Mold

Moisture / Density























Project 419.1201, Task 02
COBLE'S SANDROCK CDLF PARTIAL CLOSURE CONSTRUCTION 2012-2013
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MOISTURE CONTENT % 

 MOISTURE-DENSITY RESULTS OF CLAY SOIL SAMPLES 
PERMEABILITY LESS THAN 1.0E-05 CM/SEC 

 

Saturation Line
Specific Gravity
= 2.80

Acceptance
Window

Remolded
Samples

Test Pad
Results

Partial Closure
Acre-Lifts



PRE-CONSTRUCTION TESTING Perm Atterberg Limits

Lab ID Sample USCS OMC MDD MC OMC-MC DD DD/MDD (cm/sec) Fines LL PL PI

2012-656-01-01 Lowperm ML 18.2% 105.6 20.5% 2.3% 104.3 98.8% 1.1E-06 66.7% 37 30 7

2012-656-01-02 Intermed CL 15.1% 112.8 17.6% 2.5% 106.2 94.1% 4.7E-07 56.0% 39 25 14

Perm Atterberg Limits

Lab ID Sample USCS OMC MDD MC OMC-MC DD DD/MDD (cm/sec) Fines LL PL PI

2012-656-12-01 P-1 ML 16.0% 107.1 17.9% 1.9% 102.2 95.4% 4.7E-06 66.7% 39 30 9

12-02 P-2 ML 17.6% 106.5 18.7% 1.1% 102.3 96.1% 1.1E-06 56.0% 41 27 14

12-03 P-3 SM 16.8% 108.8 18.9% 2.1% 103.4 95.0% 4.6E-06 56.0% 38 28 10

TEST PAD Perm

Lab ID Sample USCS OMC MDD MC OMC-MC DD DD/MDD (cm/sec)

2012-656-02-01 ST-TP-01 ML 18.2% 105.6 18.6% 0.4% 93.3 88.4% 1.7E-06

03-01 ST-TP-02 ML 18.2% 105.6 13.6% -4.6% 105.5 99.9% 5.0E-06

04-01 ST-TP-03 CL 15.1% 112.8 14.3% -0.8% 112.4 99.6% 3.8E-07

CLOSURE CAP Perm

Lab ID Sample USCS OMC MDD MC OMC-MC DD DD/MDD (cm/sec)

2012-656-02-01 A1 L1 ML 18.2% 105.6 18.6% 0.4% 93.3 88.4% 1.7E-06

03-01 A1 L2 ML 16.0% 107.1 13.6% -2.4% 105.5 98.5% 5.0E-06

04-01 A1 L3 CL 15.1% 112.8 14.3% -0.8% 112.4 99.6% 3.8E-07

2012-656-03-02 A2 L1 ML 18.2% 105.6 21.1% 2.9% 98.9 93.7% 3.7E-08

03-05 A2 L2 ML 18.2% 105.6 11.8% -6.4% 99.0 93.8% 6.1E-07

04-02 A2 L3 ML 18.2% 105.6 23.0% 4.8% 104.8 99.2% 6.3E-08

2012-656-02-03 A3 L1 ML 18.2% 105.6 11.9% -6.3% 100.3 95.0% 2.2E-06

03-03 A3 L2 ML 18.2% 105.6 18.1% -0.1% 100.0 94.7% 2.1E-06

04-03 A3 L3 ML 18.2% 105.6 21.9% 3.7% 102.2 96.8% 3.1E-08

2012-656-02-04 A4 L1 ML 18.2% 105.6 14.3% -3.9% 104.5 99.0% 3.5E-06

03-04 A4 L2 ML 18.2% 105.6 18.0% -0.2% 103.6 98.1% 4.6E-08

04-04 A4 L3 ML 16.0% 107.1 16.4% 0.4% 106.2 99.2% 1.9E-07

2012-656-05-01 A5 L1 ML 18.2% 105.6 10.3% -7.9% 95.3 90.2% 5.5E-06

06-01 A5 L2 ML 18.2% 105.6 16.3% -1.9% 98.9 93.7% 3.7E-06

07-01 A5 L3 ML 18.2% 105.6 25.6% 7.4% 91.6 86.7% 3.9E-07

2012-656-05-02 A6 L1 ML 18.2% 105.6 18.4% 0.2% 97.8 92.6% 1.1E-06

06-02 A6 L2 ML 18.2% 105.6 13.4% -4.8% 100.9 95.5% 1.5E-06

07-02 A6 L3 ML 18.2% 105.6 21.7% 3.5% 98.4 93.2% 1.5E-06

2012-656-11-02 A7 L1 ML 18.2% 105.6 14.5% -3.7% 96.4 91.3% 5.3E-06

13-02 A7 L2 ML 18.2% 105.6 19.4% 1.2% 99.9 94.6% 2.4E-06

14-01 A7 L3 ML 18.2% 105.6 18.3% 0.1% 99.9 94.6% 2.4E-05

15-01 A7 L3R ML 18.2% 105.6 18.7% 0.5% 102.0 96.6% 1.7E-07

2012-656-11-01 A8 L1 ML 18.2% 105.6 15.5% -2.7% 92.7 87.8% 4.3E-06

13-01 A8 L2 ML 18.2% 105.6 19.2% 1.0% 99.5 94.2% 2.9E-06

14-02 A8 L3 ML 18.2% 105.6 20.9% 2.7% 100.0 94.7% 7.1E-07

2012-656-07-03 A9 L1 ML 18.2% 105.6 13.1% -5.1% 98.1 92.9% 1.7E-06

08-02 A9 L2 ML 18.2% 105.6 18.2% 0.0% 93.4 88.4% 8.4E-06

09-01 A9L3 ML 18.2% 105.6 21.0% 2.8% 99.1 93.8% 1.1E-06

2012-656-08-01 A10 L1 ML 18.2% 105.6 13.3% -4.9% 104.4 98.9% 5.6E-06

09-02 A10 L2 CL 15.1% 112.8 14.2% -0.9% 110.7 98.1% 6.1E-06

10-01 A10 L3 CL 15.1% 112.8 11.7% -3.4% 111.4 98.8% 1.5E-06

2012-656-16-01 A11L1 ML 18.2% 105.6 21.0% 2.8% 92.4 87.5% 9.0E-06

2013-606-01-01 A11L2 ML 18.2% 105.6 15.8% -2.4% 102.3 96.9% 2.5E-05

01-01 A11L2R ML 15.1% 112.8 12.0% -3.1% 108.5 96.2% 1.3E-06

02-01 A11L3 ML 18.2% 105.6 17.3% -0.9% 104.5 99.0% 3.3E-07

Standard 

Proctor

Test Pad Lab Samples

Shelby Tube Samples

Standard 

Proctor
Remolded Lab SamplesCONSTRUCTION TESTING

Standard 

Proctor

Standard 

Proctor
Remolded Lab Samples









































































































































































































































Photographic Record 
Coble’s CD Landfill Partial Closure 2012 

 

1. Coble’s C&D Landfill entrance. 

 

 

2. Intermediate cover graded and compacted for landfill closure. 



Photographic Record 
Coble’s CD Landfill Partial Closure 2012 

 

3. Infiltration layer of landfill west slope, looking south. 

 

4. Infiltration layer of landfill west slope, looking north. 



Photographic Record 
Coble’s CD Landfill Partial Closure 2012 

 

5. East side infiltration layer completed. Cover soil stockpiled at top of slope. 

 

6. Landfill gas vent pipe installation. 



Photographic Record 
Coble’s CD Landfill Partial Closure 2012 

 

7. Gas vent excavation filled with gravel. 

 

8. Landfill gas passive vent pipes in the closed section. 











COBLE SANDROCK C&D LANDFILL PARTIAL CLOSURE 2012-2013

Surveyor: Michael R. Stout Surveying, Ramseur, NC 27316

SURVEY 

POINT

INTERM. 

COVER 

ELEV.

LAYER 

THICKNESS 

(Ft.)

CLAY SOIL 

ELEV.

LAYER 

THICKNESS 

(Ft.)

FINAL 

COVER 

ELEV.

TOTAL 

THICKNESS

1001 650.50 1.70 652.2 1.77 653.97 3.47

1002 653.15 1.58 654.73 1.62 656.35 3.20

1003 654.04 1.62 655.66 1.58 657.24 3.20

1004 653.84 1.68 655.52 1.56 657.08 3.24

1005 651.86 1.87 653.73 1.59 655.32 3.46

1006 651.00 1.65 652.65 1.59 654.24 3.24

1007 650.82 1.53 652.35 1.63 653.98 3.16

1008 650.22 1.62 651.84 1.64 653.48 3.26

1009 649.10 1.84 650.94 1.29 652.23 3.13

1010 647.78 1.88 649.66 1.36 651.02 3.24

1011 645.83 1.84 647.67 1.27 648.94 3.11

1012 634.14 1.73 635.87 1.64 637.51 3.37

1013 622.23 2.00 624.23 1.52 625.75 3.52

1014 619.00 1.74 620.74 1.55 622.29 3.29

1015 613.32 1.86 615.18 1.40 616.58 3.26

1016 611.22 1.67 612.89 1.56 614.45 3.23

1017 608.83 1.61 610.44 1.57 612.01 3.18

1018 607.76 1.64 609.4 1.61 611.01 3.25

1019 606.88 1.57 608.45 1.61 610.06 3.18

1020 605.38 1.59 606.97 1.51 608.48 3.10

1021 604.79 1.58 606.37 1.53 607.90 3.11

1022 604.51 1.74 606.25 1.33 607.58 3.07

1023 610.53 1.56 612.09 1.56 613.65 3.12

1024 612.18 2.60 614.78 0.47 615.25 3.07

1025 614.00 1.56 615.56 1.72 617.28 3.28

1026 616.96 2.46 619.42 0.61 620.03 3.07

1027 616.93 3.17 620.10 0.59 620.69 3.76

1028 619.76 1.88 621.64 1.67 623.31 3.55

1029 622.15 2.58 624.73 1.42 626.15 4.00

1030 625.56 1.67 627.23 1.59 628.82 3.26

1031 631.17 2.24 633.41 0.93 634.34 3.17

1032 644.41 1.87 646.28 1.57 647.85 3.44

1033 640.94 1.54 642.48 2.51 644.99 4.05

1034 637.31 1.70 639.01 1.55 640.56 3.25

1035 633.68 1.68 635.36 1.62 636.98 3.30

1036 631.92 2.72 634.64 2.66 637.30 5.38

1037 631.19 1.56 632.75 1.63 634.38 3.19

1038 628.66 2.72 631.38 2.08 633.46 4.80

1039 627.73 1.92 629.65 1.33 630.98 3.25

1040 626.41 2.25 628.66 0.89 629.55 3.14

1041 640.78 1.71 642.49 1.53 644.02 3.24

1042 643.34 1.58 644.92 1.53 646.45 3.11

1043 644.68 1.58 646.26 1.66 647.92 3.24

1044 645.76 1.53 647.29 1.59 648.88 3.12

1045 646.45 1.60 648.05 1.51 649.56 3.11

1046 647.72 1.54 649.26 1.93 651.19 3.47

1047 650.82 1.73 652.55 1.42 653.97 3.15

1048 653.09 1.66 654.75 1.45 656.20 3.11

AREA 1 



SURVEY 

POINT

INTERM. 

COVER 

ELEV.

LAYER 

THICKNESS 

(Ft.)

CLAY SOIL 

ELEV.

LAYER 

THICKNESS 

(Ft.)

FINAL 

COVER 

ELEV.

TOTAL 

THICKNESS

1049 654.91 1.66 656.57 1.59 658.16 3.25

ACRE 2

1079 659.25 1.50 660.75 1.65 662.40 3.15

1080 658.68 3.41 662.09 -0.15 661.94 3.26

1081 658.72 1.62 660.34 1.57 661.91 3.19

1082 658.96 1.54 660.5 1.73 662.23 3.27

1090 659.33 1.53 660.86 1.63 662.49 3.16

1091 657.87 3.15 661.02 -0.02 661.00 3.13

1092 651.70 3.44 655.14 -0.23 654.91 3.21

1093 647.47 2.59 650.06 2.22 652.28 4.81

1094 645.60 2.22 647.82 4.03 651.85 6.25

1095 647.47 1.84 649.31 3.68 652.99 5.52

1096 650.53 1.45 651.98 3.91 655.89 5.36

1097 653.48 1.55 655.03 1.84 656.87 3.39

1098 655.23 1.54 656.77 1.59 658.36 3.13

1099 650.45 1.94 652.39 1.61 654.00 3.55

1100 645.34 2.56 647.9 2.32 650.22 4.88

1101 640.99 1.67 642.66 3.92 646.58 5.59

1102 637.50 1.60 639.1 1.78 640.88 3.38

1103 633.85 2.00 635.85 1.12 636.97 3.12

1104 632.96 2.17 635.13 1.02 636.15 3.19

1105 635.75 1.65 637.4 1.51 638.91 3.16

1106 640.62 4.30 644.92 -0.12 644.80 4.18

1107 625.54 1.83 627.37 1.34 628.71 3.17

1108 619.14 1.54 620.68 1.47 622.15 3.01

1109 611.73 1.67 613.4 1.76 615.16 3.43

1110 615.49 1.73 617.22 1.43 618.65 3.16

1111 624.08 1.53 625.61 1.49 627.10 3.02

1112 628.75 2.14 630.89 2.40 633.29 4.54

1113 632.02 1.79 633.81 4.01 637.82 5.80

1114 639.34 2.04 641.38 3.56 644.94 5.60

1115 646.21 1.83 648.04 1.30 649.34 3.13

1116 634.51 1.70 636.21 2.41 638.62 4.11

1117 627.01 1.65 628.66 1.50 630.16 3.15

1118 617.94 1.71 619.65 2.19 621.84 3.90

1119 613.76 2.05 615.81 1.09 616.90 3.14

1120 612.10 1.51 613.61 1.76 615.37 3.27

1121 623.02 1.65 624.67 1.46 626.13 3.11

ACRE 9

1177 621.60 1.68 623.28 1.44 624.72 3.12

1178 621.40 1.88 623.28 1.28 624.56 3.16

1179 624.44 1.70 626.14 1.41 627.55 3.11

1180 629.22 1.65 630.87 1.48 632.35 3.13

1181 640.04 1.53 641.57 1.75 643.32 3.28

1182 639.65 1.98 641.63 1.35 642.98 3.33

1183 633.81 1.54 635.35 3.55 638.90 5.09

1184 632.93 1.67 634.60 1.81 636.41 3.48

1185 633.04 2.60 635.64 0.63 636.27 3.23

1186 648.14 1.56 649.70 1.99 651.69 3.55

1187 647.07 2.19 649.26 1.21 650.47 3.40

1188 647.85 2.41 650.26 1.55 651.81 3.96

1189 648.72 2.15 650.87 0.99 651.86 3.14
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1190 646.01 1.53 647.54 2.60 650.14 4.13

1191 653.00 1.55 654.55 1.63 656.18 3.18

1192 655.75 1.66 657.41 1.53 658.94 3.19

1193 655.90 1.58 657.48 2.53 660.01 4.11

1194 657.72 1.62 659.34 1.46 660.80 3.08

1195 658.32 1.63 659.95 1.39 661.34 3.02

NW AREA

1236 660.20 1.65 661.85 1.71 663.56 3.36

1237 656.25 1.63 657.88 1.65 659.53 3.28

1238 649.93 1.58 651.51 1.64 653.15 3.22

1239 643.92 1.62 645.54 1.60 647.14 3.22

1240 635.75 1.78 637.53 1.44 638.97 3.22

1241 624.63 1.59 626.22 1.73 627.95 3.32

1242 611.37 1.65 613.02 1.46 614.48 3.11

1243 600.33 1.64 601.97 1.50 603.47 3.14

1244 586.81 1.54 588.35 3.10 589.91 3.10

1245 589.60 1.52 591.12 3.19 592.79 3.19

1246 591.08 1.55 592.63 3.16 594.24 3.16

1247 586.09 1.52 587.61 2.97 589.06 2.97

1248 586.52 1.55 588.07 3.25 589.77 3.25

1249 586.28 1.57 587.85 3.48 589.76 3.48

1250 591.44 1.59 593.03 3.26 594.70 3.26

1251 595.84 1.61 597.45 3.35 599.19 3.35

1252 600.39 1.55 601.94 3.18 603.57 3.18

1253 603.98 1.50 605.48 3.07 607.05 3.07

1254 622.17 1.67 623.84 2.76 626.60 4.43

1255 639.91 1.68 641.59 1.38 642.97 3.06

1256 652.48 1.81 654.29 1.36 655.65 3.17

1257 636.42 2.84 639.26 1.42 640.68 4.26

1258 632.43 2.78 635.21 1.88 637.09 4.66

1259 618.05 1.91 619.96 3.13 623.09 5.04

1260 626.77 2.17 628.94 2.18 631.12 4.35

1261 619.47 1.59 621.06 1.61 622.67 3.20

1262 608.16 1.55 609.71 1.71 611.42 3.26

1263 620.25 1.66 621.91 1.66 623.57 3.32

1264 618.24 2.16 620.40 1.25 621.65 3.41

1265 605.89 1.70 607.59 3.31 610.90 5.01

1266 608.96 1.73 610.69 1.46 612.15 3.19

1267 612.52 1.64 614.16 1.48 615.64 3.12

1268 606.37 2.77 609.14 1.33 610.47 4.10

1269 594.80 1.60 596.40 1.66 598.06 3.26

1270 597.25 1.86 599.11 1.30 600.41 3.16

1271 602.07 2.03 604.10 1.12 605.22 3.15

1272 596.15 1.52 597.67 1.75 599.42 3.27

1322 616.38 1.61 617.99 1.55 619.54 3.16

1323 618.16 1.57 619.73 1.58 621.31 3.15

1324 617.13 1.60 618.73 1.64 620.37 3.24

1325 615.78 1.82 617.6 1.21 618.81 3.03

1326 616.38 1.67 618.05 1.47 619.52 3.14

1327 617.19 1.57 618.76 1.54 620.30 3.11

1328 619.90 1.66 621.56 1.57 623.13 3.23

ACRE 7 & 8 
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1329 621.31 1.54 622.85 1.70 624.55 3.24

1330 622.27 1.63 623.9 1.55 625.45 3.18

1331 622.62 1.61 624.23 1.63 625.86 3.24

1332 623.66 1.51 625.17 1.61 626.78 3.12

1333 632.75 1.56 634.31 1.54 635.85 3.10

1334 641.50 1.66 643.16 1.49 644.65 3.15

1335 647.40 1.51 648.91 1.62 650.53 3.13

1336 652.13 1.62 653.75 1.55 655.30 3.17

1337 654.21 1.62 655.83 1.60 657.43 3.22

1338 653.52 1.58 655.10 1.58 656.68 3.16

1339 653.25 1.70 654.95 1.46 656.41 3.16

1340 652.52 1.56 654.08 1.79 655.87 3.35

1341 651.40 1.56 652.96 1.68 654.64 3.24

1342 652.78 1.58 654.36 1.53 655.89 3.11

1343 655.24 1.56 656.8 1.61 658.41 3.17

1344 656.40 1.78 658.18 1.37 659.55 3.15

1345 645.55 1.65 647.20 1.41 648.61 3.06

1346 643.02 2.21 645.23 1.13 646.36 3.34

1347 640.26 1.55 641.81 1.56 643.37 3.11

1348 641.66 2.23 643.89 0.91 644.80 3.14

1349 644.28 1.89 646.17 1.21 647.38 3.10

1350 644.24 1.62 645.86 1.48 647.34 3.10

1351 645.02 1.50 646.52 1.70 648.22 3.20

1352 647.15 1.81 648.96 1.33 650.29 3.14

1353 647.29 1.69 648.98 1.39 650.37 3.08

1354 643.68 1.56 645.24 1.56 646.80 3.12

1355 630.22 2.34 632.56 1.52 634.08 3.86

1356 631.76 1.78 633.54 1.23 634.77 3.01

1357 631.63 1.64 633.27 1.52 634.79 3.16

1358 630.63 2.01 632.64 1.87 634.51 3.88

1359 632.58 1.62 634.20 1.60 635.80 3.22

1360 633.12 2.05 635.17 1.01 636.18 3.06

1361 631.91 1.53 633.44 1.64 635.08 3.17

1362 628.98 1.76 630.74 1.35 632.09 3.11

1363 630.20 2.40 632.60 1.26 633.86 3.66

1364 624.10 1.68 625.78 1.42 627.20 3.10

1365 623.20 1.75 624.95 1.40 626.35 3.15

1366 624.32 1.65 625.97 1.52 627.49 3.17

1367 623.65 1.55 625.20 1.55 626.75 3.10

1758 650.68 1.61 652.29 1.52 653.81 3.13

1759 645.08 3.10 648.18 1.46 649.64 4.56

1760 637.21 3.56 640.77 1.48 642.25 5.04

1761 637.27 2.10 639.37 1.75 641.12 3.85

1762 625.45 1.88 627.33 1.73 629.06 3.61

1763 625.07 1.69 626.76 1.33 628.09 3.02

1764 625.03 1.81 626.84 1.39 628.23 3.20

1765 612.51 1.30 613.81 1.86 615.67 3.16

1766 611.61 1.81 613.42 1.33 614.75 3.14

1767 609.12 1.66 610.78 1.51 612.29 3.17

1768 608.68 1.46 610.14 1.62 611.76 3.08

1769 599.09 1.61 600.70 1.44 602.14 3.05

NORTH-1 AREA
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1770 600.61 1.70 602.31 1.66 603.97 3.36

1771 603.42 1.67 605.09 1.37 606.46 3.04

1772 606.19 1.76 607.95 1.44 609.39 3.20

HAUL ROAD

1780 644.43 1.85 646.28 1.31 647.59 3.16

1782 644.28 1.87 646.15 1.36 647.51 3.23

1784 649.05 1.92 650.97 1.18 652.15 3.10

1786 650.08 1.95 652.03 1.57 653.60 3.52

1788 651.97 1.94 653.91 1.21 655.12 3.15

1790 651.33 1.94 653.27 1.04 654.31 2.98

1792 652.90 1.93 654.83 1.23 656.06 3.16

1794 652.83 2.00 654.83 1.09 655.92 3.09

1796 652.03 1.92 653.95 1.09 655.04 3.01

1798 652.74 2.00 654.74 1.23 655.97 3.23

1800 652.59 1.99 654.58 1.04 655.62 3.03

1802 652.59 2.02 654.61 1.36 655.97 3.38

1804 652.87 2.00 654.87 1.26 656.13 3.26

1806 651.45 1.97 653.42 1.39 654.81 3.36

1808 650.63 1.94 652.57 1.04 653.61 2.98

1810 652.66 1.98 654.64 1.20 655.84 3.18

1812 652.15 1.98 654.13 1.10 655.23 3.08

1814 651.69 1.99 653.68 1.08 654.76 3.07

1816 652.22 2.00 654.22 1.05 655.27 3.05

1818 650.75 2.10 652.85 1.15 654.00 3.25

1820 652.31 2.06 654.37 1.32 655.69 3.38

1822 652.61 1.98 654.59 1.28 655.87 3.26

1824 651.98 1.95 653.93 1.51 655.44 3.46

1826 654.27 2.01 656.28 1.59 657.87 3.60

1828 654.13 2.04 656.17 1.64 657.81 3.68

1730 653.14 1.92 655.06 1.25 656.31 3.17

1832 655.96 2.10 658.06 1.07 659.13 3.17

1834 656.10 2.05 658.15 1.47 659.62 3.52

1836 658.65 2.11 660.76 1.04 661.80 3.15

1838 658.34 2.17 660.51 0.85 661.36 3.02

1840 659.40 2.15 661.55 0.95 662.50 3.10

1842 660.42 2.14 662.56 0.96 663.52 3.10

1844 660.68 2.15 662.83 1.05 663.88 3.20

1846 660.44 2.28 662.72 1.29 664.01 3.57

1848 659.04 2.13 661.17 1.00 662.17 3.13
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