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8936 Western Way, Suite 12 

Jacksonville, Florida  32256 

Phone:  (904)519-6990  Fax:  (904)519-6992 

Page | 1 

September 04, 2012 

Mr. Scott Lockwood, P.E. 

England-Thims & Miller, Inc. 

14775 Old St. Augustine Road 

Jacksonville, Florida  32258 

Subject: Final Initial Cover Layer Certification 

  Trail Ridge Landfill – Phase 3 Construction QA/QC Services 

  Jacksonville, Florida 

  MAE Project No. 0006-0006 

Dear Mr. Lockwood: 

MESKEL & ASSOCIATES ENGINEERING, PLLC (MAE) has completed the monitoring and testing of the 

initial cover/ clay subgrade layer at the subject site.  The initial cover/ clay subgrade layer was 

tested for: 

� Thickness at a minimum frequency of 4 tests per acre per layer at 12” 

� Density at a minimum frequency of 2 tests per acre per layer at 90% of the Modified 

Proctor.  As stated in the approved QA/ QC plan section 2.c(3)(a) and in accordance with 

Rule 62-701.400 (8)(e)1.a.  The liner (clay layer) subgrade shall be compacted to the 

specified density.  Density tests shall be conducted at a minimum rate of two tests per acre. 

� Moisture at a minimum frequency of 2 tests per acre per layer 

All test results within the tables and the map diagrams meets or exceeds the minimum 

requirements in the plans, specifications and / or the QA/QC plan.  Additionally, in accordance with 

the QA/QC plan the first five acres of the first phase (Phase III units 27, 28, 29, 30, 31, 32), the 

testing frequency was doubled.  The field and laboratory results with the locations are identified in 

the tables and the map diagrams for Phases I, II, II and IV. 

However, some tests performed failed to meet the minimum requirements.  Upon failure, the 

contractor reworked the areas and additional tests were performed in the same location or within 

five feet of the original test location.  The additional retests that meet the minimum requirements 

are identified with an “R” after the test number: I-004R, I-047R, I-059R, I-061R, I-074R, I-077R and 

I-080R. 

Based on these results, we consider the initial cover / clay subgrade layer acceptable.  The number 

of passing tests performed meets or exceeds the minimum requirements in the plans, specifications 

and / or the QA/QC plan. 

We appreciate the opportunity to assist England-Thims & Miller, Inc. on this project.  If you have 

any questions concerning this report, please contact us. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 

Samuel E. Lansdale Antoinette (Tina) D. Meskel, P.E. 

Quality Control Monitor Quality Assurance Engineer 

 Licensed, Florida No. 56999 

Attachments: Table of Results Phases I, II, III, IV 

  Map Diagrams Phases I, II, III, IV 

COPY 



 

8936 Western Way, Suite 12 

Jacksonville, Florida  32256 

Phone:  (904)519-6990  Fax:  (904)519-6992 

Page | 1 

November 9, 2011 

Revised, September 10, 2012 

Mr. Scott Lockwood, P.E. 

England-Thims & Miller, Inc. 

14775 Old St. Augustine Road 

Jacksonville, Florida  32258 

 

Subject: Initial Cover 

  Trail Ridge Landfill – Phase 3 Construction QA/QC Services 

  Jacksonville, Florida 

  MAE Project No. 0006-0006 

 

Dear Mr. Lockwood: 

 

In accordance with the project QA/QC plans, MESKEL & ASSOCIATES ENGINEERING, PLLC (MAE) has 

completed the laboratory testing of the Intermediate Cover soils which will be imported from the 

Trail Ridge on-site borrow pit.  Based on visual observation of the Intermediate Cover soils, the 

soils were observed to be free of brush, weeds and other litter, and free of roots, stumps, stones and 

other extraneous and/or toxic materials. 

Laboratory testing results are attached and include Modified Proctor, percent fines and Triaxial 

Shear Strength testing. 

A calculation was performed to determine the Factor of Safety against internal shearing of the 

Intermediate Cover soils using the attached Triaxial Shear Strength test results.  In addition, a 

Direct Shear Test was performed using the Intermediate Cover soil sample and the Clay Cover soil.  

This test included the Intermediate Cover in one half of the shear box and clay soils in the other 

half, and shearing was forced along the interface of the two soils.  Test results were used to 

determine the Factor of Safety against interface sliding.  Direct shear test results and the associated 

interface sliding calculations are included in this report attached to the Clay Borrow Source Pre-

Qualification letter. 

Test results indicate Factors of Safety greater than 1.5 for internal shearing of the Intermediate 

Cover material and Intermediate Cover/Clay Layer interface sliding.  Based on the shear test 

results, and visual observation of the soils, we consider Intermediate Cover material to be suitable 

for use for the project. 

We appreciate the opportunity to assist England-Thims & Miller, Inc. on this phase of your project.  

If you have any questions concerning this report, please contact us. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 
 

 

 

Antoinette (Tina) D. Meskel, P.E. 

Quality Assurance Engineer 

Licensed, Florida No. 56999 

COPY 



Tested By: MC

  Maximum dry density = 118.4 pcf

  Optimum moisture = 9.6 %

Elev/ Classification Nat.
Sp.G. LL PI

% > % <
Depth USCS AASHTO Moist. #4 No.200

TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:
Project:

Source of Sample: Intermediate Cover Sample Number: IC-1

AMEC E&I

Jacksonville, Florida Figure

ASTM D 1557-07 Method A Modified

SP-SM A-3 NP NP 0.0 10.1

Dark Gray Slightly Silty Medium to Fine
SAND

6736115123 Meskel & Associates

Date tested: 9-24-11
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Test specification:

COMPACTION TEST REPORT

Trailridge Landfill Closure



AMEC E&I

Jacksonville, Florida

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=
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Meskel & Associates
Trailridge Landfill Closure

6736115123

Material Description

Atterberg Limits (ASTM D 4318)
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Coefficients
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Tested By: FB

TRIAXIAL SHEAR TEST REPORT
AMEC E&I

Jacksonville, Florida

Client: Meskel & Associates

Project: Trailridge Landfill Closure

Source of Sample: Intermediate Cover

Sample Number: IC-1

Proj. No.: 6736115123 Date Sampled: 9-22-11

Type of Test: 
Consolidated Drained

Sample Type: Remolded
Description: Dark Gray Slightly Silty Medium to

Fine SAND
LL= NP PI= NP
Specific Gravity= 2.643
Remarks:
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Tested By: FB

Client: Meskel & Associates
Project: Trailridge Landfill Closure
Source of Sample: Intermediate Cover Sample Number: IC-1
Project No.: 6736115123 Figure AMEC E&I
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8936 Western Way, Suite 12 

Jacksonville, Florida  32256 

Phone:  (904)519-6990  Fax:  (904)519-6992 

October 21, 2011 

Revised, September 10, 2012 

 

 

 

England-Thims & Miller, Inc. 

14775 St. Augustine Road 

Jacksonville, Florida  32258 

 

Attention: Mr. Scott Lockwood, P.E. 

 

Reference: Deviation from the QA/QC Plan 

Shear Strength Testing – Intermediate and Vegetative Cover Soils 

Trail Ridge Landfill – Phase 3 Construction Review services; Phase 4 Closure Design 

Services and FDEP Solid Waste Permit Modification 

Jacksonville, Florida 

MAE Project No. 0006-0006 

 

Dear Mr. Lockwood: 

 

The QA/QC specifications for the subject project require that the Intermediate and Vegetative Cover 

soils be tested for shear strength in the laboratory using the ASTM D-4767 method.  This test 

method is designed to measure the shear strength of cohesive soils under undrained conditions.  

Because the Intermediate and Vegetative Cover materials are non-cohesive and free-draining sandy 

soils, it is our opinion that ASTM D-4767 is not an appropriate test method for these materials. 

Consolidated-Drained (CD or S-Test) loading procedures are typically used to determine the shear 

strength parameters of freely draining soils.  It is our opinion that the US Army Corps of Engineers 

(USACE) S-Test method is the correct test method for these types of soils.  Pages from the USACE 

Laboratory Soils Testing Engineer Manual (EM 110-2-1906), which describe procedures for sample 

preparation and testing, are attached for your review. 

Based on the above information, we request that a deviation to the project specifications be granted 

for shear strength testing of the Intermediate and Vegetative Cover materials, from ASTM D-4767 

to the attached USACE S-Test method. 

MAE appreciates the opportunity to be of continued service to you on this project.  If you have any 

questions concerning this information, please contact me at (904)519-6990. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 
MAE FL Certificate of Authorization No. 28142 

 

 

 

Antoinette (Tina) D. Meskel, P.E. 

Quality Assurance Engineer 

Licensed, Florida No. 56999 

 

 

Distribution: Mr. Scott Lockwood, P.E. – England-Thims & Miller, Inc. 1 copy; 1 pdf 

COPY 





























Trail Ridge Landfill - Closure Phase 3 

INITIAL COVER 

Phase I, II, III, IV, Downcommers Test Results Tables 

 

  



Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

I-147 100+85E, 83+50N 24 T 20.0 x x x PASS

I-148 101+50E, 83+50N 25 DMT 18.0 111.8 94.9 8.3 PASS

I-149 102+50E, 83+15N 26 T 16.0 x x x PASS

I-150 101+50E, 84+50N 25 T 18.0 x x x PASS

I-151 102+25E, 84+00N 26 DMT 16.0 107.7 95.1 8.2 PASS

I-152 100+90E, 85+50N 24 T 17.0 x x x PASS

I-153 101+50E, 86+00N 25 DMT 20.0 108.4 95.7 8.5 PASS

I-154 102+25E, 85+50N 26 T 18.0 x x x PASS

I-155 101+00E, 86+75N 24 T 18.0 x x x PASS

I-156 101+80E, 86+65N 26 T 18.0 x x x PASS

I-157 102+50E, 86+75N 26 DMT 18.0 102.9 90.8 10.9 PASS

I-108 102+50E, 85+15N 26 DMT 16.0 111.1 98.8 7.7 PASS

I-109 102+00E, 85+15N 26 DMT 15.0 107.5 95.6 6.5 PASS

I-110 101+50E, 85+15N 25 DMT 14.0 103.8 92.3 5.2 PASS

I-111 101+00E, 85+15N 24 DMT 16.0 109.8 97.6 6.1 PASS

7.6 3.8 3.8
15.0 8.0 8.0 PASS

I-001 102+00E, 74+50N 27 DMT 12+ 108.3 96.3 7.2 PASS

I-002 101+75E, 74+75N 27 DMT 12+ 111.7 99.3 8.6 PASS

I-003 102+50E, 74+75N 28 DMT 12+ 108.0 96.0 7.5 PASS

I-004R 103+00E, 74+50N 27 DMT 12+ 107.3 95.4 15.8 PASS

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Phase III: Units 27, 28, 29 = 3.53 Acres *testing frequency doubled*

Phase IV: Units 24, 25, 26 = 1.9 Acres 

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum:

Phase IV: Units 24, 25, 26: Tests Required
Phase IV: Units 24, 25, 26: Tests Performed

12.0"
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-005 103+50E, 74+75N 27 DMT 12+ 109.8 97.6 6.3 PASS

I-006 104+00E, 74+90N 27 DMT 12+ 106.0 94.2 5.9 PASS

I-007 103+75E, 75+20N 28 DMT 12+ 111.7 98.6 6.5 PASS

I-008 103+50E, 75+50N 29 DMT 12+ 110.4 97.4 3.3 PASS

I-009 103+00E, 75+00N 28 DMT 12+ 111.6 98.5 10.9 PASS

I-010 102+50E, 75+25N 28 DMT 12+ 103.6 91.4 5.9 PASS

I-011 103+50E, 76+45N 29 DMT 12+ 105.4 93.0 10.5 PASS

I-012 104+00E, 76+25N 29 DMT 12+ 109.3 96.5 4.9 PASS

I-013 104+50E, 76+00N 29 DMT 12+ 110.3 97.4 7.5 PASS

I-014 105+00E, 75+75N 29 DMT 12+ 103.5 91.4 10.7 PASS

I-015 104+50E, 74+50N 27 DMT 12+ 111.7 94.9 10.4 PASS

I-016 105+00E, 74+75N 27 DMT 12+ 111.3 94.5 10.0 PASS

I-017 105+50E, 74+50N 27 DMT 12+ 108.8 92.4 13.6 PASS

I-018 106+00E, 74+40N 27 DMT 12+ 109.3 92.8 7.8 PASS

I-019 106+50E, 74+90N 27 DMT 12+ 109.3 92.8 13.0 PASS

I-020 106+25E, 75+25N 28 DMT 12+ 109.2 92.7 9.8 PASS

I-021 105+75E, 75+00N 28 DMT 12+ 106.0 90.1 10.9 PASS

I-022 105+50E, 75+50N 28 DMT 12+ 109.0 92.6 12.1 PASS

I-023 106+00E, 76+00N 29 DMT 12+ 105.9 90.0 12.2 PASS

I-024 106+25E, 76+50N 29 DMT 12+ 106.4 90.4 12.1 PASS

I-025 104+50E, 75+25N 28 DMT 12+ 109.0 92.6 7.6 PASS

I-026 107+15E, 76+25N 29 T 12+ x x x PASS

I-027 107+50E, 76+00N 29 DMT 12+ 112.4 95.5 6.5 PASS

I-028 108+00E, 76+25N 29 T 12+ x x x PASS

I-029 108+75E, 76+40N 29 DMT 12+ 108.7 92.4 6.4 PASS
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-044 108+50E, 75+50N 29 DMT 12+ 111.5 94.7 9.0 PASS

I-045 108+00E, 75+00N 28 T 12+ x x x PASS

I-046 107+50E, 75+25N 28 DMT 12+ 106.3 90.3 8.4 PASS

I-047R 107+00E, 75+50N 28 DMT 12+ 117.7 91.4 13.1 PASS

I-048 107+00E, 74+75N 27 DMT 12+ 111.8 95.0 6.8 PASS

I-049 108+25E, 74+75N 27 DMT 12+ 107.5 91.3 10.6 PASS

I-051 107+50E, 74+50N 27 T 12+ x x x PASS

I-052 108+75E, 74+50N 27 T 12+ x x x PASS

I-059R 106+75E, 74+50N 27 DMT 12+ 110.9 94.2 9.6 PASS

I-060 106+70E, 74+75N 27 T 12+ x x x PASS

I-061R 106+70E, 75+15N 28 DMT 12+ 105.5 90.0 8.2 PASS

I-062 106+75E, 75+45N 28 T 12+ x x x PASS

I-063 106+70E, 75+80N 29 T 12+ x x x PASS

I-064 106+70E, 76+40N 29 DMT 12+ 109.4 92.9 12.3 PASS

28.2 14.1 14.1
41.0 35.0 35.0 PASS

I-030 109+25E, 75+75N 32 T 12+ x x x PASS

I-031 109+75E, 76+00N 32 T 12+ x x x PASS

I-032 110+00E, 76+50N 32 T 12+ x x x PASS

I-033 111+00E, 76+00N 32 DMT 12+ 118.1 100.3 10.4 PASS

I-034A 112+00E, 76+50N 32 T 12+ x x x PASS

I-034B 112+00E, 76+00N 32 T 12+ x x x PASS

Phase III: Units 27, 28, 29: Tests Required
Phase III: Units 27, 28, 29: Tests Performed

Phase III: Units 30, 31, 32 = 2.30 Acres  *testing frequency doubled*
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-035 113+00E, 76+00N 32 DMT 12+ 111.1 94.4 8.6 PASS

I-036 113+00E, 75+00N 31 T 12+ x x x PASS

I-037 112+15E, 75+50N 31 DMT 12+ 107.0 90.9 6.3 PASS

I-038 112+00E, 75+00N 31 DMT 12+ 110.2 93.6 11.4 PASS

I-039 111+00E, 75+50N 31 T 12+ x x x PASS

I-040 110+50E, 75+50N 31 DMT 12+ 113.1 96.1 5.3 PASS

I-041 110+00E, 75+25N 31 T 12+ x x x PASS

I-042 109+50E, 75+00N 31 T 12+ x x x PASS

I-043 108+95E, 75+25N 31 T 12+ x x x PASS

I-050 111+00E, 74+25N 30 DMT 12+ 113.6 96.5 8.8 PASS

I-053 109+50E, 74+50N 30 T 12+ x x x PASS

I-054 110+50E, 74+50N 30 T 12+ x x x PASS

I-055 112+00E, 74+50N 30 T 12+ x x x PASS

I-065 111+45E, 74+50N 30 DMT 12+ 108.3 92.0 8.7 PASS

I-066 111+45E, 75+20N 31 DMT 12+ 107.2 91.1 8.5 PASS

I-067 111+45E, 75+85N 31 DMT 12+ 108.8 92.4 6.9 PASS

I-068 111+45E, 76+50N 32 DMT 12.0 107.9 91.7 9.0 PASS

18.4 9.2 9.2
23.0 10.0 10.0 PASS

I-056 114+00E, 75+50N 34 T 12+ x x x PASS

I-057 114+50E, 75+15N 34 DMT 12+ 111.8 95.0 8.4 PASS

I-058 114+00E, 74+50N 33 DMT 12+ 105.4 93.0 12.4 PASS

Phase II: Units 33, 34, 35 = 2.32 Acres 

Phase III: Units 30, 31, 32: Tests Required
Phase III: Units 30, 31, 32: Tests Performed

4 of 11



Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-069 115+50E, 75+75N 35 DMT 13.0 103.9 91.7 10.3 PASS

I-074R 117+00E, 75+40N 33 DMT 12.0 106.2 90.2 9.2 PASS

I-075 116+50E, 75+75N 34 DMT 13.0 107.9 91.7 8.4 PASS

I-076 116+00E, 74+75N 33 DMT 13.0 106.3 90.3 7.8 PASS

I-092 115+00E, 74+75N 33 DMT 12.0 110.0 93.5 10.1 PASS

I-093 115+00E, 75+50N 34 DMT 13.0 102.7 91.3 8.2 PASS

I-094 115+00E, 75+75N 34 DMT 14.0 104.2 92.6 8.5 PASS

I-095 115+00E, 76+25N 35 DMT 12.0 104.9 93.2 8.3 PASS

9.3 4.6 4.6
11.0 10.0 10.0 PASS

I-070 117+50E, 76+75N 39 DMT 13.0 107.3 91.2 8.0 PASS

I-071 118+75E, 76+75N 39 DMT 14.0 108.5 92.2 10.7 PASS

I-072 117+75E, 75+75N 39 T 14.0 x x x PASS

I-073 118+75E, 75+75N 38 DMT 13.0 106.2 90.2 10.4 PASS

I-077R 117+50E, 74+75N 36 DMT 12.0 106.9 90.8 8.6 PASS

I-078R 118+00E, 75+25N 37 DMT 12.0 110.9 94.2 11.9 PASS

I-079 119+00E, 75+25N 37 T 13.0 x x x PASS

I-080R 118+50E, 74+40N 36 DMT 14.0 106.4 90.4 10.6 PASS

I-081 120+25E, 77+00N 39 DMT 12.0 103.8 91.6 6.7 PASS

I-082 121+00E, 77+50N 39 DMT 13.0 106.4 90.4 4.6 PASS

I-083 122+25E, 77+50N 39 DMT 12.0 108.4 92.1 4.1 PASS

I-084 122+50E, 77+00N 38 DMT 12.0 108.0 91.8 5.8 PASS

Phase II: Units 33, 34, 35: Tests Required

Phase II: Units 36, 37, 38, 39 = 3.89 Acres 

Phase II: Units 33, 34, 35: Tests Performed
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-085 121+50E, 76+50N 38 T 12.0 x x x PASS

I-086 120+75E, 75+85N 38 T 12.0 x x x PASS

I-087 120+00E, 76+25N 38 DMT 13.0 112.6 95.7 5.5 PASS

I-088 121+50E, 75+25N 36 DMT 13.0 107.0 90.9 7.9 PASS

I-089 122+00E, 76+00N 37 DMT 14.0 111.3 94.6 9.6 PASS

I-090 123+00E, 76+50N 37 DMT 12.0 111.3 94.6 7.3 PASS

I-091 123+50E, 76+00N 36 DMT 13.0 106.5 90.5 5.5 PASS

I-096 119+55E, 74+60N 36 DMT 13.0 102.2 90.8 10.6 PASS

I-097 119+45E, 75+25N 37 DMT 13.0 110.2 98.0 7.0 PASS

I-098 119+35E, 76+00N 38 DMT 13.0 112.6 100.1 6.1 PASS

I-099 119+25E, 76+40N 39 DMT 13.0 107.7 95.7 8.8 PASS

15.6 7.8 7.8
23.0 19.0 19.0 PASS

I-112 124+00E, 76+75N 41 T 14+ x x x PASS

I-113 123+50E, 77+50N 42 DMT 14+ 112.9 99.9 8.7 PASS

I-114 123+00E, 78+00N 43 T 14+ x x x PASS

I-115 122+50E, 78+50N 43 T 14+ x x x PASS

I-116 123+00E, 79+50N 43 DMT 14+ 105.2 93.1 10.0 PASS

I-117 124+00E, 79+00N 42 T 14+ x x x PASS

I-118 124+25E, 78+25N 41 T 14+ x x x PASS

I-119 123+50E, 80+25N 43 T 14+ x x x PASS

I-120 124+50E, 80+00N 42 DMT 14+ 102.1 90.4 9.1 PASS

Phase I: Units 40, 41, 42, 43 = 4.27 Acres 

Phase II: Units 36, 37, 38, 39: Tests Required
Phase II: Units 36, 37, 38, 39:Tests Performed
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-121 124+75E, 79+25N 41 T 14+ x x x PASS

I-122 125+00E, 78+50N 41 DMT 14+ 111.1 98.4 7.7 PASS

I-123 125+40E, 79+50N 41 T 14+ x x x PASS

I-124 124+00E, 81+50N 43 DMT 13.0 112.6 99.6 7.4 PASS

I-125 124+50E, 81+25N 42 DMT 13.0 108.8 96.3 14.6 PASS

I-126 125+25E, 80+75N 41 DMT 13.0 110.2 97.5 9.7 PASS

I-127 123+65E, 82+50N 43 T 14.0 x x x PASS

I-128 124+75E, 82+50N 42 T 14.0 x x x PASS

I-129 125+35E, 81+75N 41 T 14.0 x x x PASS

I-130 125+75E, 82+25N 41 DMT 14.0 109.8 97.2 8.1 PASS

I-100 125+85E, 80+20N 40 DMT 12+ 105.5 93.4 8.0 PASS

I-101 125+15E, 80+40N 41 DMT 12+ 112.4 99.5 6.3 PASS

I-102 124+45E, 80+60N 42 DMT 12+ 112.3 99.4 7.3 PASS

I-103 123+50E, 80+75N 43 DMT 12+ 113.0 94.1 8.3 PASS

17.1 8.5 8.5
23.0 12.0 12.0 PASS

I-131 124+00E, 83+00N 47 T 14.0 x x x PASS

I-132 125+15E, 83+00N 45 T 14.0 x x x PASS

I-133 126+25E, 82+75N 44 T 14.0 x x x PASS

I-134 124+25E, 84+50N 47 T 14.0 x x x PASS

I-135 124+75E, 84+00N 46 DMT 14.0 113.0 94.2 15.8 PASS

I-136 125+50E, 84+50N 45 T 14.0 x x x PASS

Phase I: Units 44, 45, 46, 47 = 3.09 Acres 

Phase I: Units 40, 41, 42, 43: Tests Required
Phase I: Units 40, 41, 42, 43: Tests Performed
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-137 126+00E, 84+00N 44 DMT 12.0 108.5 96.0 9.3 PASS

I-138 123+75E, 85+25N 47 DMT 12+ 103.5 91.6 8.8 PASS

I-139 124+50E, 85+50N 46 DMT 12+ 110.0 97.3 3.9 PASS

I-140 125+00E, 85+00N 46 T 12+ x x x PASS

I-141 126+25E, 85+50N 44 DMT 12+ 105.1 93.0 4.1 PASS

I-142 124+00E, 86+25N 47 T 12+ x x x PASS

I-143 124+75E, 86+50N 46 T 12+ x x x PASS

I-144 125+50E, 86+00N 45 T 12+ x x x PASS

I-145 125+35E, 86+75N 45 DMT 12+ 106.0 93.8 11.5 PASS

I-146 126+25E, 86+50N 44 T 12+ x x x PASS

I-104 126+00E, 84+55N 44 DMT 12+ 105.2 93.1 10.7 PASS

I-105 125+15E, 84+55N 45 DMT 12+ 107.8 95.4 13.3 PASS

I-106 124+50E, 84+55N 46 DMT 12+ 102.7 90.9 14.5 PASS

I-107 123+75E, 84+55N 47 DMT 12+ 103.0 91.2 12.7 PASS

12.4 6.2 6.2
20.0 10.0 10.0 PASS

133.5 79.3 79.3
156.0 104.0 104.0 PASS

I-104 126+00E, 84+55N 44 DMT 12+ 105.2 93.1 10.7 PASS

Phase I: Downcomer D-27

All Phases Totals = 21.30Acres (5.83Acres Doubled)
All Phases: Tests Required
All Phases: Tests Performed

Phase I: Units 44, 45, 46, 47: Tests Required
Phase I: Units 44, 45, 46, 47: Tests Performed
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-105 125+15E, 84+55N 45 DMT 12+ 107.8 95.4 13.3 PASS

I-106 124+50E, 84+55N 46 DMT 12+ 102.7 90.9 14.5 PASS

I-107 123+75E, 84+55N 47 DMT 12+ 103.0 91.2 12.7 PASS

4.0 4.0 4.0
4.0 4.0 4.0 PASS

I-100 125+85E, 80+20N 40 DMT 12+ 105.5 93.4 8.0 PASS

I-101 125+15E, 80+40N 41 DMT 12+ 112.4 99.5 6.3 PASS

I-102 124+45E, 80+60N 42 DMT 12+ 112.3 99.4 7.3 PASS

I-103 123+50E, 80+75N 43 DMT 12+ 113.0 94.1 8.3 PASS

4.0 4.0 4.0
4.0 4.0 4.0 PASS

I-096 119+55E, 74+60N 36 DMT 13.0 102.2 90.8 10.6 PASS

I-097 119+45E, 75+25N 37 DMT 13.0 110.2 98.0 7.0 PASS

I-098 119+35E, 76+00N 38 DMT 13.0 112.6 100.1 6.1 PASS

I-099 119+25E, 76+40N 39 DMT 13.0 107.7 95.7 8.8 PASS

4.0 4.0 4.0
4.0 4.0 4.0 PASS

Phase I: Downcommer D-27: Tests Required
Phase I: Downcommer D-27: Tests Performed

Phase I: Downcomer D-33

Phase I: Downcommer D-33: Tests Required
Phase I: Downcommer D-33: Tests Performed

Phase II: Downcomer D-38

Phase II: Downcommer D-38: Tests Required
Phase II: Downcommer D-38: Tests Performed
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-092 115+00E, 74+75N 33 DMT 12.0 110.0 93.5 10.1 PASS

I-093 115+00E, 75+50N 34 DMT 13.0 102.7 91.3 8.2 PASS

I-094 115+00E, 75+75N 34 DMT 14.0 104.2 92.6 8.5 PASS

I-095 115+00E, 76+25N 35 DMT 12.0 104.9 93.2 8.3 PASS

3.0 3.0 3.0
4.0 4.0 4.0 PASS

I-065 111+45E, 74+50N 30 DMT 12+ 108.3 92.0 8.7 PASS

I-066 111+45E, 75+20N 31 DMT 12+ 107.2 91.1 8.5 PASS

I-067 111+45E, 75+85N 31 DMT 12+ 108.8 92.4 6.9 PASS

I-068 111+45E, 76+50N 32 DMT 12.0 107.9 91.7 9.0 PASS

3.0 3.0 3.0
4.0 4.0 4.0 PASS

I-059R 106+75E, 74+50N 27 DMT 12+ 110.9 94.2 9.6 PASS

I-060 106+70E, 74+75N 27 T 12+ x x x PASS

I-061R 106+70E, 75+15N 28 DMT 12+ 105.5 90.0 8.2 PASS

I-062 106+75E, 75+45N 28 T 12+ x x x PASS

I-063 106+70E, 75+80N 29 T 12+ x x x PASS

Phase II: Downcomer D-41

Phase II: Downcommer D-41: Tests Required
Phase II: Downcommer D-41: Tests Performed

Phase III: Downcomer D-44

Phase III: Downcommer D-44: Tests Required
Phase III: Downcommer D-44: Tests Performed

Phase III: Downcomer D-47
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Field 
Moisture 
Content 

(%)

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
INITIAL COVER TEST RESULTS

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

90.0% of Modified ProctorCompaction Minimum Value: Thickness Minimum: 12.0"

I-064 106+70E, 76+40N 29 DMT 12+ 109.4 92.9 12.3 PASS

3.0 3.0 3.0
6.0 3.0 3.0 PASS

I-108 102+50E, 85+15N 26 DMT 16.0 111.1 98.8 7.7 PASS

I-109 102+00E, 85+15N 26 DMT 15.0 107.5 95.6 6.5 PASS

I-110 101+50E, 85+15N 25 DMT 14.0 103.8 92.3 5.2 PASS

I-111 101+00E, 85+15N 24 DMT 16.0 109.8 97.6 6.1 PASS

4.0 4.0 4.0
4.0 4.0 4.0 PASSPhase IV: Downcommer D-55: Tests Performed

Phase III: Downcommer D-47: Tests Required
Phase III: Downcommer D-47: Tests Performed

Phase IV: Downcomer D-55

Phase IV: Downcommer D-55: Tests Required
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INITIAL COVER 

Phase I, II, III, IV, Downcommers Map Diagrams 

 

  



































Trail Ridge Landfill - Closure Phase 3 

CLAY LAYER 

 

  



 

 

8936 Western Way, Suite 12 

Jacksonville, Florida  32256 

Phone:  (904)519-6990  Fax:  (904)519-6992 

Page | 1 

September 04, 2012 

 

 

 

Mr. Scott Lockwood, P.E. 

England-Thims & Miller, Inc. 

14775 Old St. Augustine Road 

Jacksonville, Florida  32258 

 

Subject: Final Clay Layer Certification 

  Trail Ridge Landfill – Phase 3 Construction QA/QC Services 

  Jacksonville, Florida 

  MAE Project No. 0006-0006 

 

Dear Mr. Lockwood: 

 

MESKEL & ASSOCIATES ENGINEERING, PLLC (MAE) has completed the monitoring and testing of the 

clay layer at the subject site.  The clay material source was tested and prequalified prior to clay 

material placement on site and laboratory test results for Permeability Testing, Proctor Testing, 

Triaxial and Direct Shear Tests, and index property testing performed and for sliding resistance.  A 

clay test strip was constructed and the tests results determined the minimum density; those letters 

along with test results are subsequently attached.  During prequalification and construction the clay 

was constructed and tested in two 6” lifts in accordance with the QA/QC plan for: 

� Thickness at a minimum frequency of 4 tests per acre per 6” layer. 

� Hydraulic Conductivity at a minimum frequency of 1 test per acre per 6” layer at 6.67E-

08cm/sec 

� Atterberg Limits at a minimum frequency of 1 test per acre per 6” layer. 

� Density at a minimum frequency of 2 tests per acre per 6” layer at 80% of the Standard 

Proctor. 

� Moisture at a minimum frequency of 2 tests per acre per 6” layer. 

� Percent Fines passing the No.200 sieve at a minimum frequency of 2 tests per acre per 6” 

layer. 

All test results within the tables and the map diagrams meet or exceed the minimum requirements 

in the plans, specifications and or the QA/QC plan.  Additionally, in accordance with the QA/QC plan 

the first five acres of the first phase (Phase III units 27, 28, 29, 30, 31, 32), the testing frequency was 

doubled.  The field and laboratory results with the locations are identified in the tables and the map 

diagrams for Phases I, II, II and IV. 

However, some tests performed failed to meet the minimum requirements.  Upon failure, the 

contractor reworked the area and additional tests were performed five feet in each direction of the 

original test location to meet requirements, at the 95% confidence level in accordance with the 

QA/QC Plan.  The retest locations are identified with an “R” after the test number: C1-80RA, C1-

80RB, C1-80RC, C1-80RD. 
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Additionally, some tests had to be retaken due to several storm events which eroded the clay in the 

area of D-33 and D-27.  The original tests performed met the minimum requirements but the clay 

erosion caused by the storms had to be reworked by contractor and therefore retested at the 

following locations: C1-86R2, C1-88R2, C1-90R2, C1-92R2, C2-83R2, C2-85R2, C2-87R2, C2-89R2, 

C1-94R, C1-96R, C2-91R, C2-93R. 

Based on these results, we consider the clay layer acceptable.  The number of passing tests 

performed meets or exceeds the minimum requirements in the plans, specifications and / or the 

QA/QC plan. 

We appreciate the opportunity to assist England-Thims & Miller, Inc. on this project.  If you have 

any questions concerning this report, please contact us. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 
 

 

 

Samuel E. Lansdale Antoinette (Tina) D. Meskel, P.E. 

Quality Control Monitor Quality Assurance Engineer 

 Licensed, Florida No. 56999 

 

 

Attachments: Table of Results Phases I, II, III, IV 

  Map Diagrams Phases I, II, III, IV 

COPY 
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November 2, 2011 

Revised, September 10, 2012 

Mr. Scott Lockwood, P.E. 

England-Thims & Miller, Inc. 

14775 Old St. Augustine Road 

Jacksonville, Florida  32258 

Subject: Clay Borrow Source Pre-Qualification 

  Trail Ridge Landfill – Phase 3 Construction QA/QC Services 

  Jacksonville, Florida 

  MAE Project No. 0006-0006 

Dear Mr. Lockwood: 

MESKEL & ASSOCIATES ENGINEERING, PLLC (MAE) has completed the pre-qualification testing for the 

potential clay borrow source for the subject project.  Attached are a site location map (Figure 1), 

Test Pit Exploration Plan (Figure 2), completed Pre-Qualification Form, Test Pit Logs, and 

laboratory test results for Permeability Testing, Proctor Testing, Triaxial and Direct Shear Tests, 

and index property testing performed.  In addition, calculations performed for sliding resistance are 

also attached. 

The proposed clay borrow source, designated the Jacob’s Pit, is located north of County Road 225, 

approximately 2.5 miles west of US 301 in the town of Lawtey, Bradford County, Florida.  As part of 

the site evaluation, 2 test pits were performed within an on-site stockpile of blended clay soils (TP-

1 & TP-2), and six test pits were excavated within the borrow pit area (TP-3 through TP-8).  The 

approximate locations of the test pits are shown on Figure 2.  At the time of our field work, the 

borrow pit area had been cleared and grubbed.  As shown on the attached logs, clayey soils 

encountered at the test pit locations generally consisted of two strata.  The upper material, which 

varied in thickness from 3 to 7 feet, consisted of grayish to orangish brown clayey to very clayey 

fine sand (SC).  This material was underlain by grayish brown to greenish gray clay with sand to 

sandy clay and very clayey silt (CH, MH) extending to 15 to 20 feet bgs.  Both strata contain sand 

seams of varying thicknesses.  Four samples were submitted for standard Proctor, index property 

and permeability testing.  The results of this testing are as follows: 

 *TP-1 
Sample CL-1 

TP-3 
Sample TP-3-2 

TP-4 
Sample TP-4-3 

TP-8 
Sample TP-8-1 

Sample Description Gray Brown Very 

Sandy Clay (CH) 

Gray Very Sandy 

Clay with Silt (CH) 

Gray Very Sandy 

Clayey Silt (MH) 

Clayey Fine Sand 

(SC) 

Sample Depth, ft. bgs 4 to 5 8 to 13.5 9 to 15.5 3 to 9.5 

Maximum Dry Density 
Standard Proctor, pcf 89.0 89.4 81.5 120.6 

Optimum Moisture Content 
Standard Proctor, % 29.9 32.3 31.8 11.9 

Plasticity Index 65 68 58 18 

Percent Fines, % 62.5 70.6 63.7 34.6 

Coefficient of Permeability, cm/s 7.3 x 10-9 2.1 x 10-8 1.7 x 10-8 5.1 x 10-7 

Percent Compaction 
Standard Proctor, pcf 83.7 82.3 73.3 112.1 

Moisture Content at Compaction, % 32.8 34.0 44.3 11.7 

*Stockpile Sample 
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As required by the project specifications, shear testing was performed including triaxial testing of 

the clay soil and direct shear testing of the interface between the Initial Cover and the Clay Layer, as 

well as the interface between the Clay Layer and the proposed Vegetative Cover material (Jacob’s 

and Spencer Borrow Pits).  Results of these tests are attached to this report.  Using these test 

results, calculations were performed to evaluate the potential for sliding for both interfaces as well 

as for the clay material itself.  These calculations are attached.  Factors of safety (FS) calculated are 

summarized below. 

Triaxial Shear Test:  Clay Cover Material  *FS = 4.5 

Direct Shear Test:  Intermediate. Cover/Clay Cover *FS = 3.5 

Direct Shear Test:  Vegetative Cover (Jacob’s Pit)/Clay Cover *FS = 4.4 

Direct Shear Test:  Vegetative Cover (Spencer Pit)/Clay Cover *FS = 3.9 
*A FS of 1.5 is required by the project specifications.  

Based on the permeability test results, it is our opinion that the upper clayey to very clayey fine 

sand (SC) is not suitable for use as the Clay Layer material unless blended with the lower clayey 

soils, as in the stockpile soils.  Permeability test results for the clay with sand to sandy clay and very 

clayey silt (CH, MH), and the blended clayey stockpile soils (CH) indicate that these materials are 

are considered acceptable for use as the Clay Layer material. 

Based on the results of the shear testing and safety factors against sliding, it is our opinion that the 

blended stockpile soils are suitable for use a Clay Layer material for the project. 

Care should be taken when mixing the clayey soil strata from the borrow pit to ensure larger sand 

seams present in the material are properly mixed or avoided, in order to avoid permeability 

problems during construction. 

We appreciate the opportunity to be of continuing service on this phase of your project.  If you have 

any questions concerning this report, please contact us. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 
 

 

 

Antoinette (Tina) D. Meskel, P.E. 

Quality Assurance Engineer 

Licensed, Florida No. 56999 

 

 

Attachments: 
Figures: Site Location Plan (Figure 1) 

Field Exploration Plan (Figure 2) 

Appendix A: Pre-Qualification Form 

Appendix B: Test Pit Logs 

Appendix C: Laboratory Test Results 

Appendix D: Calculations 

COPY 



































































































































 

November 9, 2011 

 

 

 

Mr. Scott Lockwood, P.E. 

England-Thims & Miller, Inc. 

14775 Old St. Augustine Road 

Jacksonville, Florida  32258 

 

Subject: Clay Test Strip Qualification 

  Trail Ridge Landfill – Phase 3 Construction QA/QC Services 

  Jacksonville, Florida 

  MAE Project No. 0006-0006 

 

Dear Mr. Lockwood: 

 

MESKEL & ASSOCIATES ENGINEERING, PLLC (MAE) has completed the monitoring and testing of the 

clay test strip placement at the subject site.  The test strip was constructed on October 12, 2011, 

along a 3:1 section of the landfill outside the project limits at approximately Terrace 7, above Unit 

39.  The test strip was constructed in 2 lifts (6” minimum).  Each lift was checked in the field for 

thickness and density, and samples were obtained for index property and permeability testing in 

the lab.  The field and laboratory results are shown in the table and test strip form attached. 

Based on the results, we consider the test strip construction acceptable and recommend a minimum 

density requirement for clay placement of 80 percent of the Standard Proctor Maximum Dry 

Density (ASTM D698). 

We appreciate the opportunity to assist England-Thims & Miller, Inc. on this phase of your project.  

If you have any questions concerning this report, please contact us. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 
 

 

 

Samuel E Lansdale Antoinette (Tina) D. Meskel, P.E. 

Quality Control Monitor Quality Assurance Engineer 

 Registered, Florida No. 56999 

 

 

Attachments: Test Strip Form 

  Table of Results 

  Test Strip Location Diagram 

  Test Results 

COPY 
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TRAIL RIDGE LANDFILL 
TEST STRIP FORM 

 
 

Test Strip No.:  1  Date: 1st Lift: 10/12/11;   2nd Lift: 10/13/11  

 

Location: 70’ E to W and 50’ N to S.  Coordinates: (N2142189.396, E326775.692), (N2142189.198,  

E326795.541), (N2142140.442, E326711.022), (N2142140.839, E326780.790), along a 3:1 section  

of the landfill outside the project limits at approximately Terrace 7, above Unit 39  

 

Size (40’ x 60’ Minimum):  50’ x 70’  

 

Type of Equipment Used:  JD-650 Dozer, 84” Smooth Drum Roller, 54” Pad Foot Roller, 84”  

Pad Foot Roller    

 

Pass/Fail?:  Pass  
 

 

TEST RESULTS: 
 

Lift No.: 1  Lift No: 2 

Percent Fines: 56.8% - 72.7%  Percent Fines: 57.6% - 62.1% 

Atterberg Limits: PI 47 to 59  Atterberg Limits: PI 49 to 60 

Moisture Content: 29.6% to 55.3%  Moisture Content: 28.4% to 38.6% 
 

 

Field Density (%): (at 8 locations)  Field Density (%): (at 8 locations) 

P-1 89  P-9 92 

P-2 89  P-10 88 

P-3 93  P-11 90 

P-4 90  P-12 94 

P-5 91  P-13 94 

P-6 85  P-14 92 

P-7 89  P-15 90 

P-8 92  P-16 90 

 

Thickness (in): (at 8 locations)  Thickness (in): (at 8 locations) 

P-1 11.5  P-9 16.0 

P-2 13.0  P-10 18.0 

P-3 7.0  P-11 17.1 

P-4 12.0  P-12 17.5 

P-5 6.0  P-13 15.3 

P-6 11.0  P-14 14.0 

P-7 6.5  P-15 16.3 

P-8 9.3  P-16 16.3 
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Hydraulic Conductivity: (at 8 locations)  Hydraulic Conductivity: (at 8 locations) 

P-1 3.0E-09  P-9 1.5E-08 

P-2 7.9E-09  P-10 1.0E-08 

P-3 5.5E-09  P-11 9.7E-09 

P-4 5.6E-09  P-12 7.1E-09 

P-5 2.6E-09  P-13 7.4E-09 

P-6 6.8E-09  P-14 6.5E-09 

P-7 6.1E-09  P-15 6.6E-09 

P-8 6.1E-09  P-16 1.4E-08 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attach sampling results as needed. 
 

 

 Approved by Contractor   

 Approved by QC Monitor   

 Approved by QA Engineer   



Location by Station Tests Compaction Method
Field 

Thickness 
(in)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent Passing 
#200 Sieve

Test 
Result

P-1 N2142154.050, E326717.445 PADMFT 2 passes with JD-650 Dozer 11.5 89 45.3 3.0E-09 85 30 55 65.4 PASS
P-2 N2142176.882, E326718.869 PADMFT 19,750 lbs operating weight 13.0 89 36.0 7.9E-09 89 30 59 62.3 PASS

P-3
N2142148.858, E326735.932 PADMFT

2 passes with Hamm 84" smooth 

drum roller, static only
7.0 93 32.4 5.5E-09 82 28 54 58.7 PASS

P-4 N2142168.611, E326737.379 PADMFT 22,730 lbs operating weight 12.0 90 29.6 5.6E-09 90 33 57 56.8 PASS

P-5
N2142152.105, E326759.150 PADMFT

2 passes with SD-45 pad foot 

roller, static only
6.0 91 42.6 2.6E-09 77 27 50 62.4 PASS

P-6 N2142177.703, E326749.569 PADMFT 22,730 lbs operating weight 11.0 85 37.6 6.8E-09 75 28 47 62.8 PASS

P-7
N2142152.102, E326760.920 PADMFT

2 passes with SD-100 84" pad 

foot roller, static only
6.5 89 36.1 6.1E-09 82 29 53 60.5 PASS

P-8 N2142177.568, E326773.304 PADMFT 24,350 lbs operating weight 9.3 92 55.3 6.1E-09 77 25 52 72.7 PASS
P-9 N2142178.608, E326719.378 PADMFT 2 passes with JD-650 Dozer 16.0 92 28.8 1.5E-08 82 22 60 58.4 PASS
P-10 N2142159.583, E326717.482 PADMFT 19,750 lbs operating weight 18.0 88 34.1 1.0E-08 81 23 58 60.8 PASS

P-11
N2142158.678, E326735.532 PADMFT

2 passes with Hamm 84" smooth 

drum roller, static only
17.1 90 28.4 9.7E-09 79 27 52 57.6 PASS

P-12 N2142174.522, E326730.666 PADMFT 22,730 lbs operating weight 17.5 94 31.0 7.1E-09 83 29 54 57.9 PASS

P-13
N2142173.295, E326751.350 PADMFT

2 passes with SD-45 pad foot 

roller, static only
15.3 94 38.6 7.4E-09 77 28 49 67.4 PASS

P-14 N2142156.831, E326744.920 PADMFT 22,730 lbs operating weight 14.0 92 29.8 6.5E-09 78 22 56 58.1 PASS

P-15
N214259.571, E326760.419 PADMFT

2 passes with SD-100 84" pad 

foot roller, static only
16.3 90 36.4 6.6E-09 85 34 51 62.1 PASS

P-16 N2142175.291, E326760.702 PADMFT 24,350 lbs operating weight 16.3 90 33.7 1.4E-08 87 27 60 61.3 PASS

Legend:     P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, X=Not Tested, R=Retest

Sample 
Number

LIFT 1

Lift 2

Trail Ridge Landfill - Closure Phase 3
TEST STRIP CLAY TEST RESULTS

70’ E to W and 50’ N to S.  Coordinates:  (N2142189.396, E326775.692), (N2142189.198, E326795.541), (N2142140.442, E326711.022), (N2142140.839, E326780.790), 
along a 3:1 section of the landfill outside the project limits at approximately Terrace 7, above Unit 39.

80.0% of Standard Proctor

Location / Limits of Test Strip:

Compaction Minimum Value: Permeability Minimum: 6.67x10-8cm/sec
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Trail Ridge Landfill - Closure Phase 3 

CLAY LAYER 

Phase I, II, III, IV, Downcommers Test Results Tables 

(Clay first lift) 

 

  



6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

C1-168 101+00E, 83+00N 24 T 7.0 x x x x x x x x PASS

C1-169 101+50E, 83+50N 25 T 6.0 x x x x x x x x PASS

C1-170 102+50E, 83+50N 26 PADMFT 8.0 85.2 95.7 28.3 5.50E-09 79.0 21.0 58.0 52.0 PASS

C1-171 101+80E, 84+00N 26 T 8.0 x x x x x x x x PASS

C1-172 102+00E, 84+50N 26 T 7.0 x x x x x x x x PASS

C1-173 101+00E, 86+00N 24 PADMFT 8.0 90.2 101.3 19.8 4.40E-09 80.0 28.0 52.0 50.2 PASS

C1-174 101+75E, 85+75N 25 T 8.0 x x x x x x x x PASS

C1-175 102+50E, 86+00N 26 T 7.0 x x x x x x x x PASS

C1-176 101+75E, 86+50N 25 T 8.0 x x x x x x x x PASS

C1-177 102+50E, 86+75N 26 T 8.0 x x x x x x x x PASS

C1-102 102+50E, 85+35N 26 PADMFT 10.0 90.2 101.3 27.3 1.90E-09 72.0 20.0 52.0 48.4 PASS

C1-103 102+00E, 85+35N 26 T 10.0 x x x x x x x x PASS

C1-104 101+50E, 85+35N 25 PADMFT 11.0 80.6 90.6 33.1 3.60E-09 74.0 23.0 50.0 50.7 PASS

C1-105 101+15E, 85+35N 25 T 10.0 x x x x x x x x PASS

C1-106 101+00E, 85+35N 24 PADMFT 12.0 81.7 91.8 33.9 4.60E-09 81.0 25.0 56.0 52.5 PASS

C1-107 100+75E, 85+35N 24 T 14.0 x x x x x x x x PASS

7.6 3.8 3.8 1.9 1.9 3.8
16.0 5.0 5.0 5.0 5.0 5.0 PASS

C1-001 101+75E, 74+75N 27 DMT 8.0 86.9 97.6 28.8 x x x x x PASS

C1-002 102+00E, 75+00N 28 T 8.0 x x x x x x x x PASS

C1-003 102+50E, 75+50N 28 DMT 8.0 87.6 98.4 27.3 x x x x x PASS

C1-004 103+00E, 76+00N 29 FT 8.0 x x x x x x x 47.2 PASS

C1-005 103+50E, 76+00N 29 PFAT 8.0 88.4 x 27.7 8.50E-09 x x x 47.9 PASS

C1-006 104+00E, 75+50N 28 DMT 8.0 88.9 99.9 25.3 x x x x x PASS

C1-007 103+75E, 75+25N 28 T 8.0 x x x x x x x x PASS

C1-008 103+50E, 75+00N 28 DMT 8.0 84.4 94.8 28.9 x x x x x PASS

C1-009 104+00E, 74+75N 27 FT 8.0 x x x x x x x 50.6 PASS

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Phase IV: Units 24, 25, 26 = 1.90 Acres 

Phase III: Units 27, 28, 29 = 3.53 Acres *testing frequency doubled*

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

Phase IV: Units 24, 25, 26: Tests Required
Phase IV: Units 24, 25, 26: Tests Performed
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6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C1-010 103+00E, 74+75N 27 T 8.0 x x x x x x x x PASS

C1-011 103+00E, 75+00N 27 PAFT 8.0 84.9 x 36.8 4.70E-09 69.0 26.0 43.0 56.8 PASS

C1-012 104+50E, 75+00N 28 T 8.0 x x x x x x x x PASS

C1-013 104+50E, 76+25N 29 DMT 8.0 89.5 100.6 34.5 x x x x x PASS

C1-014 105+50E, 76+00N 29 DMT 6.0 79.2 89.0 29.7 x x x x x PASS

C1-015 105+75E, 76+25N 29 PADMFT 8.0 89.8 100.9 29.0 5.10E-09 65.0 19.0 46.0 49.6 PASS

C1-016 106+25E, 76+75N 29 FT 7.0 x x 28.8 x 71.0 23.0 48.0 49.3 PASS

C1-017 105+50E, 75+00N 28 PADMFT 7.0 89.2 100.2 27.9 3.30E-09 79.0 23.0 56.0 50.0 PASS

C1-018 106+00E, 75+50N 28 T 7.0 x x x x x x x x PASS

C1-019 106+25E, 75+25N 28 T 7.0 x x x x x x x x PASS

C1-020 105+00E, 75+50N 28 DMT 7.0 90.8 102.0 27.0 x x x x x PASS

C1-021 105+00E, 74+75N 27 FT 6.0 x x 21.2 x 83.0 22.0 60.0 49.0 PASS

C1-022 106+25E, 74+75N 27 DMT 7.0 91.7 103.0 30.3 x x x x x PASS

C1-023 105+50E, 74+50N 27 T 6.0 x x x x x x x x PASS

C1-024 107+00E, 75+75N 29 DMFT 8.0 91.8 103.1 34.4 x x x x 52.6 PASS

C1-025 107+50E, 76+50N 29 T 7.0 x x x x x x x x PASS

C1-026 107+50E, 76+00N 29 T 7.0 x x x x x x x x PASS

C1-027 108+00E, 76+00N 29 T 6.0 x x x x x x x x PASS

C1-028 108+50E, 76+25N 29 PADMFT 6.0 93.4 104.9 14.7 1.90E-09 74.0 23.0 51.0 46.4 PASS

C1-029 109+00E, 76+00N 29 T 6.0 x x x x x x x x PASS

C1-039 109+00E, 75+25N 28 T 7.0 x x x x x x x x PASS

C1-040 108+00E, 75+00N 28 DMFT 6.0 85.2 95.7 28.1 x x x x 45.4 PASS

C1-041 107+50E, 75+50N 28 T 7.0 x x x x x x x x PASS

C1-042 108+50E, 75+50N 28 T 7.0 x x x x x x x x PASS

C1-043 107+50E, 74+75N 27 T 7.0 x x x x x x x x PASS

C1-044 108+25E, 74+75N 27 T 7.0 x x x x x x x x PASS

C1-045 108+50E, 74+50N 27 PADMFT 8.0 89.7 100.8 30.3 2.00E-08 75.0 20.0 54.0 56.0 PASS

C1-049 106+75E, 74+50N 27 PADMFT 10.0 88.4 99.3 27.8 6.90E-09 78.0 23.0 55.0 49.1 PASS

C1-050 106+75E, 74+85N 27 T 13.0 x x x x x x x x PASS

C1-051 106+75E, 75+25N 28 PADMFT 12.0 90.1 101.2 31.9 9.20E-09 76.0 26.0 50.0 55.4 PASS

C1-052 106+75E, 75+50N 28 T 11.0 x x x x x x x x PASS

C1-053 106+75E, 76+00N 29 PADMFT 6.0 91.1 102.4 35.9 7.20E-09 82.0 26.0 56.0 51.3 PASS
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6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C1-054 106+75E, 76+45N 29 T 10.0 x x x x x x x x PASS

28.2 14.1 14.1 7.1 7.1 14.1
40.0 19.0 21.0 9.0 10.0 15.0 PASS

C1-030 109+75E, 76+00N 32 DMFT 7.0 89.4 100.4 22.6 x x x x 45.1 PASS

C1-031 110+00E, 76+50N 32 T 7.0 x x x x x x x x PASS

C1-032 110+50E, 76+00N 32 PADMFT 7.0 88.7 99.7 32.7 1.60E-08 70.0 21.0 50.0 55.1 PASS

C1-033 111+00E, 76+50N 32 T 8.0 93.5 105.1 x x x x x x PASS

C1-034 111+00E, 76+00N 32 T 7.0 x x x x x x x x PASS

C1-035 110+50E, 76+50N 31 T 7.0 x x x x x x x x PASS

C1-036 111+00E, 75+15N 31 PADMFT 7.0 93.5 105.1 40.6 5.40E-09 75.0 23.0 52.0 60.9 PASS

C1-037 110+00E, 75+50N 31 T 6.0 x x x x x x x x PASS

C1-038 109+50E, 75+15N 31 T 6.0 x x x x x x x x PASS

C1-046 109+25E, 74+50N 30 T 8.0 x x x x x x x x PASS

C1-047 110+50E, 74+50N 30 DMFT 8.0 94.5 106.2 27.6 x x x x 47.6 PASS

C1-048 111+00E, 74+75N 30 T 6.0 x x x x x x x x PASS

C1-055 112+00E, 74+50N 30 T 8.0 x x x x x x x x PASS

C1-056A 112+00E, 75+00N 30 PADMFT 7.0 91.7 103.0 30.4 1.60E-08 83.0 27.0 56.0 44.5 PASS

C1-056B 112+00E, 75+00N 30 MF 7.0 x x 32.7 x x x x 51.3 PASS

C1-057 112+00E, 75+50N 31 T 6.0 x x x x x x x x PASS

C1-058 112+00E, 76+50N 32 PADMFT 7.0 85.3 95.8 32.7 9.20E-09 81.0 25.0 57.0 50.4 PASS

C1-062 112+50E, 75+50N 31 DMFT 6.0 106.8 88.6 32.2 x x x x 53.7 PASS

C1-063 113+00E, 75+00N 30 DMFT 7.0 93.0 104.5 31.4 x x x x 46.8 PASS

C1-065 112+00E, 76+00N 32 T 7.0 x x x x x x x x PASS

C1-066 111+45E, 74+50N 30 T 10.0 x x x x x x x x PASS

C1-067 111+45E, 74+90N 30 PADMFT 10.0 83.0 93.3 31.6 4.30E-09 75.0 25.0 50.0 47.5 PASS

C1-068 111+45E, 75+25N 31 T 8.0 x x x x x x x x PASS

C1-069 111+45E, 75+65N 31 PADMFT 10.0 84.1 94.5 30.7 4.60E-09 81.0 25.0 56.0 47.7 PASS

C1-070 111+45E, 76+00N 32 T 8.0 x x x x x x x x PASS

C1-071 111+45E, 76+50N 32 PADMFT 10.0 83.4 93.7 29.6 2.10E-08 69.0 24.0 45.0 48.4 PASS

Phase III: Units 30, 31, 32 = 2.30 Acres *testing frequency doubled*

Phase III: Units 27, 28, 29: Tests Required
Phase III: Units 27, 28, 29: Tests Performed
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6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

18.4 9.2 9.2 4.6 4.6 9.2
26.0 12.0 12.0 7.0 7.0 12.0 PASS

C1-059 113+50E, 76+50N 35 DMFT 7.0 87.4 98.2 34.9 x x x x 48.7 PASS

C1-060 114+50E, 76+00N 35 T 7.0 x x x x x x x x PASS

C1-061 114+00E, 75+50N 34 T 7.0 x x x x x x x x PASS

C1-064 114+00E, 74+75N 33 PADMFT 7.5 82.9 93.1 42.9 3.10E-09 76.0 25.0 50.0 54.1 PASS

C1-108 115+50E, 76+50N 35 T 8.0 x x x x x x x x PASS

C1-109 116+00E, 75+50N 34 T 7.0 x x x x x x x x PASS

C1-110 115+75E, 74+60N 33 PADMFT 8.0 89.8 100.9 32.7 3.70E-09 89.0 32.0 57.0 50.0 PASS

C1-111 116+50E, 76+00N 35 PADMFT 7.0 87.1 97.9 44.5 2.00E-08 87.0 33.0 54.0 50.7 PASS

C1-112 117+00E, 75+00N 33 DMFT 10.0 85.6 96.2 30.1 x x x x 44.2 PASS

C1-113 117+00E, 76+50N 35 T 8.0 x x x x x x x x PASS

C1-072 115+00E, 74+75N 33 PADMFT 11.5 77.8 87.4 36.5 3.10E-09 86.0 27.0 59.0 51.2 PASS

C1-073 115+00E, 75+10N 33 T 9.0 x x x x x x x x PASS

C1-074 115+00E, 75+50N 34 PADMFT 10.0 82.3 92.5 39.4 4.20E-09 78.0 25.0 54.0 53.7 PASS

C1-075 115+00E, 75+80N 34 T 13.0 x x x x x x x x PASS

C1-076 115+00E, 76+25N 35 PADMFT 12.0 72.2 81.1 36.0 1.80E-09 86.0 24.0 62.0 47.4 PASS

C1-077 115+00E, 76+55N 35 T 10.0 x x x x x x x x PASS

9.3 4.6 4.6 2.3 2.3 4.6
14.0 8.0 8.0 6.0 6.0 8.0 PASS

C1-114 118+00E, 76+00N 38 DMFT 7.0 90.9 102.1 29.3 x x x x 43.3 PASS

C1-115 118+00E, 74+75N 37 T 6.0 x x x x x x x x PASS

C1-116 118+75E, 76+75N 39 T 8.0 x x x x x x x x PASS

C1-117 118+50E, 75+50N 38 T 8.0 x x x x x x x x PASS

C1-118 118+50E, 74+60N 36 PADMFT 8.0 86.9 97.6 36.0 3.10E-09 79.0 27.0 52.0 51.8 PASS

C1-119 119+00E, 75+00N 37 T 6.0 x x x x x x x x PASS

Phase III: Units 30, 31, 32: Tests Required
Phase III: Units 30, 31, 32: Tests Performed

Phase II: Units 33, 34, 35: Tests Required
Phase II: Units 33, 34, 35: Tests Performed

Phase II: Units 33, 34, 35 = 2.32 Acres 

Phase II: Units 36, 37, 38, 39 = 3.89 Acres 
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6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C1-120 120+00E, 76+50N 39 T 7.0 x x x x x x x x PASS

C1-121 120+50E, 77+00N 39 PADMFT 9.0 86.3 97.0 34.6 7.40E-09 81.0 21.0 60.0 52.4 PASS

C1-122 121+00E, 76+00N 38 PADMFT 8.0 82.2 92.4 37.2 6.20E-09 80.0 20.0 60.0 49.4 PASS

C1-123 121+50E, 75+50N 37 T 7.0 x x x x x x x x PASS

C1-124 121+50E, 77+75N 39 T 8.5 x x x x x x x x PASS

C1-125 121+50E, 77+00N 39 T 9.0 x x x x x x x x PASS

C1-126 122+00E, 77+50N 39 T 7.0 x x x x x x x x PASS

C1-127 122+50E, 77+00N 38 T 8.0 x x x x x x x x PASS

C1-128 122+25E, 76+00N 37 PADMFT 7.0 85.7 96.3 31.8 4.90E-09 72.0 20.0 52.0 49.3 PASS

C1-129 123+00E, 76+25N 37 T 7.0 x x x x x x x x PASS

C1-130 123+00E, 75+50N 36 T 6.0 x x x x x x x x PASS

C1-078 119+60E, 74+45N 36 PADMFT 7.0 83.1 93.4 34.4 8.20E-09 72.0 19.0 53.0 76.3 PASS

C1-079 119+55E, 74+60N 36 T 7.0 x x x x x x x x PASS

C1-080RA 119+50E, 74+85N 37 PADMFT 10.0 84.1 94.5 33.2 3.90E-08 73.0 24.0 49.0 50.6 PASS

C1-080RB 119+50E, 74+90N 37 PADMFT 10.0 79.5 89.3 43.7 6.30E-09 79.0 26.0 53.0 63.7 PASS

C1-080RC 119+40E, 75+10N 37 PADMFT 9.0 78.5 88.2 29.1 2.30E-08 77.0 25.0 52.0 55.1 PASS

C1-080RD 119+50E, 75+15N 37 PAMFT 10.0 x x 29.2 6.60E-09 76.0 25.0 51.0 51.6 PASS

C1-081 119+45E, 75+25N 37 T 11.0 x x x x x x x x PASS

C1-082 119+40E, 75+70N 38 PADMFT 8.0 82.0 92.1 33.0 3.30E-09 74.0 20.0 54.0 60.6 PASS

C1-083 119+30E, 76+00N 38 T 9.0 x x x x x x x x PASS

C1-084 119+20E, 76+35N 39 PADMFT 7.0 81.6 91.7 31.2 4.40E-09 80.0 21.0 59.0 52.0 PASS

C1-085 119+15E, 76+65N 39 T 8.0 x x x x x x x x PASS

15.6 7.8 7.8 3.9 3.9 7.8
29.0 11.0 12.0 11.0 11.0 12.0 PASS

C1-131 122+50E, 78+75N 43 T 9.0 x x x x x x x x PASS

C1-132 123+25E, 79+25N 43 T 11.0 x x x x x x x x PASS

C1-133 123+00E, 77+50N 42 T 10.0 x x x x x x x x PASS

C1-134 124+00E, 76+50N 40 T 10.0 x x x x x x x x PASS

C1-135 123+50E, 78+50N 42 PADMFT 10.0 77.2 86.7 28.6 1.50E-09 80.0 31.0 49.0 58.9 PASS

Phase II: Units 36, 37, 38, 39: Tests Required
Phase II: Units 36, 37, 38, 39:Tests Performed

Phase I: Units 40, 41, 42, 43 = 4.27 Acres 
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6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C1-136 124+00E, 79+00N 42 T 10.0 x x x x x x x x PASS

C1-137 124+50E, 78+50N 41 T 11.0 x x x x x x x x PASS

C1-138 125+00E, 78+00N 40 PADMFT 10.0 78.0 87.6 26.9 2.10E-09 76.0 27.0 49.0 57.7 PASS

C1-139 123+50E, 80+00N 43 PADMFT 8.0 78.9 88.7 31.2 3.70E-09 69.0 23.0 47.0 55.7 PASS

C1-140 124+50E, 79+50N 42 T 9.0 x x x x x x x x PASS

C1-141 125+50E, 79+00N 40 PADMFT 9.0 78.1 87.8 25.7 2.00E-09 84.0 25.0 59.0 60.2 PASS

C1-142 124+00E, 81+50N 43 T 9.0 x x x x x x x x PASS

C1-143 124+50E, 81+25N 42 T 10.0 x x x x x x x x PASS

C1-144 125+00E, 81+00N 42 T 9.0 x x x x x x x x PASS

C1-145 126+00E, 80+50N 40 T 9.0 x x x x x x x x PASS

C1-146 123+50E, 82+50N 43 T 10.0 x x x x x x x x PASS

C1-147 124+50E, 82+25N 42 T 8.0 x x x x x x x x PASS

C1-148 125+25E, 81+75N 41 PADMFT 8.0 85.3 95.8 33.9 6.90E-09 91.0 21.0 70.0 53.6 PASS

C1-149 126+00E, 82+00N 40 T 8.0 x x x x x x x x PASS

C1-180 124+00E, 82+50N 43 PADMFT 7.0 76.2 85.6 42.3 4.70E-09 94.0 32.0 61.0 50.5 PASS

C1-086R2 126+15E, 80+15N 40 PADMFT 8.0 72.2 81.1 36.8 2.10E-09 92.0 23.0 69.0 69.4 PASS

C1-087 125+85E, 80+20N 40 T 10.0 x x x x x x x x PASS

C1-088R2 125+45E, 80+25N 41 PADMFT 10.0 76.8 86.3 33.5 2.50E-09 87.0 24.0 63.0 53.3 PASS

C1-089 125+15E, 80+40N 41 T 12.0 x x x x x x x x PASS

C1-90R2 124+80E, 80+50N 42 PADMFT 9.0 77.0 86.5 33.8 2.40E-09 87.0 23.0 65.0 50.2 PASS

C1-091 124+45E, 80+60N 42 T 13.0 x x x x x x x x PASS

C1-92R2 124+15E, 80+65N 43 PADMFT 9.0 75.2 84.5 38.8 2.20E-09 85.0 24.0 61.0 55.1 PASS

C1-093 123+50E, 80+50N 43 T 15.0 x x x x x x x x PASS

17.1 8.5 8.5 4.3 4.3 8.5
27.0 10.0 10.0 10.0 10.0 10.0 PASS

C1-150 124+00E, 83+50N 47 T 9.0 x x x x x x x x PASS

C1-151 125+00E, 83+25N 46 T 8.0 x x x x x x x x PASS

C1-152 125+50E, 82+50N 45 T 9.0 x x x x x x x x PASS

C1-153 126+00E, 83+00N 44 T 9.0 x x x x x x x x PASS

Phase I: Units 44, 45, 46, 47 = 3.09 Acres

Phase I: Units 40, 41, 42, 43: Tests Required
Phase I: Units 40, 41, 42, 43: Tests Performed
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6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C1-154 123+55E, 84+50N 47 T 9.0 x x x x x x x x PASS

C1-155 124+50E, 84+00N 46 PADMFT 8.0 88.9 99.9 26.6 5.70E-09 85.0 25.0 60.0 52.7 PASS

C1-156 125+00E, 84+50N 46 T 8.0 x x x x x x x x PASS

C1-157 125+75E, 84+50N 45 T 9.0 x x x x x x x x PASS

C1-158 126+25E, 84+00N 44 PADMFT 9.0 81.3 91.3 35.4 2.90E-09 88.0 23.0 65.0 51.6 PASS

C1-159 123+55E, 85+50N 47 T 8.0 x x x x x x x x PASS

C1-160 124+50E, 85+75N 46 T 7.0 x x x x x x x x PASS

C1-161 125+00E, 85+25N 46 T 7.0 x x x x x x x x PASS

C1-162 125+80E, 86+00N 45 PADMFT 6.0 73.3 82.4 37.7 4.70E-09 93.0 31.0 63.0 65.4 PASS

C1-163 126+00E, 85+50N 44 T 7.0 x x x x x x x x PASS

C1-164 124+00E, 86+75N 47 T 8.0 x x x x x x x x PASS

C1-165 125+00E, 86+50N 46 T 7.0 x x x x x x x x PASS

C1-166 125+50E, 86+75N 45 T 7.0 x x x x x x x x PASS

C1-167 126+25E, 86+75N 44 T 7.0 x x x x x x x x PASS

C1-178 123+60E, 87+25N 47 PADMFT 7.0 76.1 85.5 42.8 5.40E-09 92.0 27.0 65.0 65.3 PASS

C1-179 124+50E, 87+00N 46 PADMFT 8.0 75.4 84.7 36.7 2.00E-09 99.0 29.0 70.0 68.2 PASS

C1-094R 126+25E, 84+75N 44 PADMFT 15.0 74.9 83.3 35.2 2.60E-09 91.0 22.0 70.0 54.0 PASS

C1-095 126+00E, 84+75N 44 T 14.0 x x x x x x x x PASS

C1-096R 125+60E, 84+75N 45 PADMFT 12.0 73.4 81.6 32.7 2.60E-09 91.0 23.0 68.0 50.5 PASS

C1-097 125+20E, 84+75N 45 T 12.0 x x x x x x x x PASS

C1-098 124+90E, 84+75N 46 PADMFT 12.0 81.7 91.8 56.0 3.70E-09 93.0 26.0 67.0 78.7 PASS

C1-099 124+50E, 84+75N 47 T 12.0 x x x x x x x x PASS

C1-100 124+20E, 84+75N 47 PADMFT 15.0 80.1 90.0 34.6 6.40E-09 86.0 20.0 66.0 49.7 PASS

C1-101 123+65E, 84+75N 47 T 15.0 x x x x x x x x PASS

12.4 6.2 6.2 3.1 3.1 6.2
28.0 9.0 9.0 9.0 9.0 9.0 PASS

108.5 54.3 54.3 27.1 27.1 54.3
180.0 74.0 77.0 57.0 58.0 71.0 PASS

Phase I: Units 44, 45, 46, 47: Tests Required
Phase I: Units 44, 45, 46, 47: Tests Performed

All Phases: Tests Required
All Phases: Tests Performed

All Phases Totals = 21.30Acres (5.83Acres Doubled)
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6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
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(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
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Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C1-094R 126+25E, 84+75N 44 PADMFT 15.0 74.9 83.3 35.2 2.60E-09 91.0 22.0 70.0 54.0 PASS

C1-095 126+00E, 84+75N 44 T 14.0 x x x x x x x x PASS

C1-096R 125+60E, 84+75N 45 PADMFT 12.0 73.4 81.6 32.7 2.60E-09 91.0 23.0 68.0 50.5 PASS

C1-097 125+20E, 84+75N 45 T 12.0 x x x x x x x x PASS

C1-098 124+90E, 84+75N 46 PADMFT 12.0 81.7 91.8 56.0 3.70E-09 93.0 26.0 67.0 78.7 PASS

C1-099 124+50E, 84+75N 47 T 12.0 x x x x x x x x PASS

C1-100 124+20E, 84+75N 47 PADMFT 15.0 80.1 90.0 34.6 6.40E-09 86.0 20.0 66.0 49.7 PASS

C1-101 123+65E, 84+75N 47 T 15.0 x x x x x x x x PASS

8.0 4.0 4.0 4.0 0.0 0.0
8.0 4.0 4.0 4.0 4.0 4.0 PASS

C1-086R2 126+15E, 80+15N 40 PADMFT 8.0 72.2 81.1 36.8 2.10E-09 92.0 23.0 69.0 69.4 PASS

C1-087 125+85E, 80+20N 40 T 10.0 x x x x x x x x PASS

C1-088R2 125+45E, 80+25N 41 PADMFT 10.0 76.8 86.3 33.5 2.50E-09 87.0 24.0 63.0 53.3 PASS

C1-089 125+15E, 80+40N 41 T 12.0 x x x x x x x x PASS

C1-90R2 124+80E, 80+50N 42 PADMFT 9.0 77.0 86.5 33.8 2.40E-09 87.0 23.0 65.0 50.2 PASS

C1-091 124+45E, 80+60N 42 T 13.0 x x x x x x x x PASS

C1-92R2 124+15E, 80+65N 43 PADMFT 9.0 75.2 84.5 38.8 2.20E-09 85.0 24.0 61.0 55.1 PASS

C1-093 123+50E, 80+50N 43 T 15.0 x x x x x x x x PASS

8.0 4.0 4.0 4.0 0.0 0.0
8.0 4.0 4.0 4.0 4.0 4.0 PASS

C1-078 119+60E, 74+45N 36 PADMFT 7.0 83.1 93.4 34.4 8.20E-09 72.0 19.0 53.0 76.3 PASS

C1-079 119+55E, 74+60N 36 T 7.0 x x x x x x x x PASS

C1-080RA 119+50E, 74+85N 37 PADMFT 10.0 84.1 94.5 33.2 3.90E-08 73.0 24.0 49.0 50.6 PASS

Phase I: Downcomer D-27

Phase I: Downcommer D-27: Tests Required
Phase I: Downcommer D-27: Tests Performed

Phase I: Downcomer D-33

Phase I: Downcommer D-33: Tests Required
Phase I: Downcommer D-33: Tests Performed

Phase II: Downcomer D-38
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6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C1-080RB 119+50E, 74+90N 37 PADMFT 10.0 79.5 89.3 43.7 6.30E-09 79.0 26.0 53.0 63.7 PASS

C1-080RC 119+40E, 75+10N 37 PADMFT 9.0 78.5 88.2 29.1 2.30E-08 77.0 25.0 52.0 55.1 PASS

C1-080RD 119+50E, 75+15N 37 PAMFT 10.0 x x 29.2 6.60E-09 76.0 25.0 51.0 51.6 PASS

C1-081 119+45E, 75+25N 37 T 11.0 x x x x x x x x PASS

C1-082 119+40E, 75+70N 38 PADMFT 8.0 82.0 92.1 33.0 3.30E-09 74.0 20.0 54.0 60.6 PASS

C1-083 119+30E, 76+00N 38 T 9.0 x x x x x x x x PASS

C1-084 119+20E, 76+35N 39 PADMFT 7.0 81.6 91.7 31.2 4.40E-09 80.0 21.0 59.0 52.0 PASS

C1-085 119+15E, 76+65N 39 T 8.0 x x x x x x x x PASS

8.0 4.0 4.0 4.0 0.0 0.0
12.0 7.0 8.0 8.0 8.0 8.0 PASS

C1-072 115+00E, 74+75N 33 PADMFT 11.5 77.8 87.4 36.5 3.10E-09 86.0 27.0 59.0 51.2 PASS

C1-073 115+00E, 75+10N 33 T 9.0 x x x x x x x x PASS

C1-074 115+00E, 75+50N 34 PADMFT 10.0 82.3 92.5 39.4 4.20E-09 78.0 25.0 54.0 53.7 PASS

C1-075 115+00E, 75+80N 34 T 13.0 x x x x x x x x PASS

C1-076 115+00E, 76+25N 35 PADMFT 12.0 72.2 81.1 36.0 1.80E-09 86.0 24.0 62.0 47.4 PASS

C1-077 115+00E, 76+55N 35 T 10.0 x x x x x x x x PASS

6.0 3.0 3.0 3.0 0.0 0.0
6.0 3.0 3.0 3.0 3.0 3.0 PASS

C1-066 111+45E, 74+50N 30 T 10.0 x x x x x x x x PASS

C1-067 111+45E, 74+90N 30 PADMFT 10.0 83.0 93.3 31.6 4.30E-09 75.0 25.0 50.0 47.5 PASS

C1-068 111+45E, 75+25N 31 T 8.0 x x x x x x x x PASS

C1-069 111+45E, 75+65N 31 PADMFT 10.0 84.1 94.5 30.7 4.60E-09 81.0 25.0 56.0 47.7 PASS

C1-070 111+45E, 76+00N 32 T 8.0 x x x x x x x x PASS

C1-071 111+45E, 76+50N 32 PADMFT 10.0 83.4 93.7 29.6 2.10E-08 69.0 24.0 45.0 48.4 PASS

6.0 3.0 3.0 3.0 0.0 0.0

Phase II: Downcommer D-41: Tests Performed

Phase III: Downcomer D-44

Phase III: Downcommer D-44: Tests Required

Phase II: Downcommer D-38: Tests Required
Phase II: Downcommer D-38: Tests Performed

Phase II: Downcomer D-41

Phase II: Downcommer D-41: Tests Required
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6.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve
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Result

Trail Ridge Landfill - Closure Phase 3
CLAY FIRST LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: Thickness Minimum:6.67x10-8cm/sec
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

6.0 3.0 3.0 3.0 3.0 3.0 PASS

C1-049 106+75E, 74+50N 27 PADMFT 10.0 88.4 99.3 27.8 6.90E-09 78.0 23.0 55.0 49.1 PASS

C1-050 106+75E, 74+85N 27 T 13.0 x x x x x x x x PASS

C1-051 106+75E, 75+25N 28 PADMFT 12.0 90.1 101.2 31.9 9.20E-09 76.0 26.0 50.0 55.4 PASS

C1-052 106+75E, 75+50N 28 T 11.0 x x x x x x x x PASS

C1-053 106+75E, 76+00N 29 PADMFT 6.0 91.1 102.4 35.9 7.20E-09 82.0 26.0 56.0 51.3 PASS

C1-054 106+75E, 76+45N 29 T 10.0 x x x x x x x x PASS

6.0 3.0 3.0 3.0 0.0 0.0
6.0 3.0 3.0 3.0 3.0 3.0 PASS

C1-102 102+50E, 85+35N 26 PADMFT 10.0 90.2 101.3 27.3 1.90E-09 72.0 20.0 52.0 48.4 PASS

C1-103 102+00E, 85+35N 26 T 10.0 x x x x x x x x PASS

C1-104 101+50E, 85+35N 25 PADMFT 11.0 80.6 90.6 33.1 3.60E-09 74.0 23.0 50.0 50.7 PASS

C1-105 101+15E, 85+35N 25 T 10.0 x x x x x x x x PASS

C1-106 101+00E, 85+35N 24 PADMFT 12.0 81.7 91.8 33.9 4.60E-09 81.0 25.0 56.0 52.5 PASS

C1-107 100+75E, 85+35N 24 T 14.0 x x x x x x x x PASS

6.0 3.0 3.0 3.0 0.0 0.0
6.0 3.0 3.0 3.0 3.0 3.0 PASS

Phase IV: Downcomer D-55

Phase IV: Downcommer D-55: Tests Required
Phase IV: Downcommer D-55: Tests Performed

Phase III: Downcommer D-44: Tests Performed

Phase III: Downcomer D-47

Phase III: Downcommer D-47: Tests Required
Phase III: Downcommer D-47: Tests Performed
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Trail Ridge Landfill - Closure Phase 3 

CLAY LAYER 

Phase I, II, III, IV, Downcommers Map Diagrams 

(Clay first lift) 

 

  



































Trail Ridge Landfill - Closure Phase 3 

CLAY LAYER 

Phase I, II, III, IV, Downcommers Test Results Tables 

(Clay second lift) 

 

  



12.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

C2-166 101+00E, 83+50N 24 PADMFT 13.0 89.9 90.5 34.3 4.60E-09 75.0 18.0 56.0 49.1 PASS

C2-167 101+50E, 84+00N 25 T 13.0 x x x x x x x x PASS

C2-168 102+00E, 84+00N 26 T 13.0 x x x x x x x x PASS

C2-169 102+25E, 83+50N 26 T 14.0 x x x x x x x x PASS

C2-170 101+50E, 84+75N 25 T 14.0 x x x x x x x x PASS

C2-171 102+25E, 84+50N 26 T 14.0 x x x x x x x x PASS

C2-172 101+15E, 86+25N 24 T 14.0 x x x x x x x x PASS

C2-173 101+50E, 86+50N 25 T 15.0 x x x x x x x x PASS

C2-174 102+00E, 86+00N 26 PADMFT 15.0 90.8 102.0 25.6 2.70E-08 86.0 23.0 63.0 51.8 PASS

C2-175 102+50E, 86+50N 26 T 15.0 x x x x x x x x PASS

C2-098 102+50E, 85+15N 26 T 22.0 x x x x x x x x PASS

C2-099 102+00E, 85+15N 26 PADMFT 24.0 90.4 101.6 27.5 3.40E-09 80.0 16.0 64.0 45.8 PASS

C2-100 101+50E, 85+15N 25 T 24.0 x x x x x x x x PASS

C2-101 101+20E, 85+15N 25 PADMFT 23.0 84.6 95.1 32.2 3.50E-09 74.0 23.0 51.0 48.9 PASS

C2-102 101+00E, 85+15N 25 T 24.0 x x x x x x x x PASS

C2-103 100+75E, 85+15N 24 PADMFT 24.0 73.2 82.2 38.8 6.20E-09 80.0 18.0 62.0 50.5 PASS

7.6 3.8 3.8 1.9 1.9 3.8
16.0 5.0 5.0 5.0 5.0 5.0 PASS

C2-001 102+00E, 74+75N 27 DT 13.0 87.6 98.4 26.9 x x x x x PASS

C2-002 102+50E, 75+00N 28 FT 14.0 x x 28.8 x 85.0 20.0 66.0 47.7 PASS

C2-003 102+50E, 75+50N 28 PADMFT 12.0 91.0 102.2 23.7 6.10E-09 90.0 24.0 66.0 51.4 PASS

C2-004 103+00E, 76+00N 29 DT 15.0 91.7 103.0 27.9 x x x x x PASS

C2-005 103+00E, 75+00N 28 DT 12.0 89.4 100.4 25.1 x x x x x PASS

C2-006 103+00E, 75+50N 28 T 12.0 x x x x x x x x PASS

C2-007 103+50E, 75+75N 29 FAT 12.0 x x 30.3 x 88.0 23.0 65.0 47.9 PASS

C2-008 104+00E, 76+40N 29 T 12.0 x x x x x x x x PASS

C2-009 104+00E, 75+75N 29 DT 13.0 86.4 97.1 30.1 x x x x x PASS

C2-010 103+50E, 74+75N 27 T 13.0 x x x x x x x x PASS

Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Phase IV: Units 24, 25, 26 = 1.9 Acres 

Phase III: Units 27, 28, 29 = 3.53 Acres *testing frequency doubled*

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:

Phase IV: Units 24, 25, 26: Tests Required
Phase IV: Units 24, 25, 26: Tests Performed

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested
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12.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C2-011 104+00E, 74+75N 27 PADMFT 12.0 86.9 97.6 31.5 3.70E-09 85.0 22.0 63.0 50.3 PASS

C2-012 104+50E, 75+50N 28 MFT 13.0 x x 25.4 x x x x 45.7 PASS

C2-013 105+00E, 75+00N 27 MFT 13.0 x x 36.8 x x x x 55.4 PASS

C2-014 105+00E, 75+50N 28 T 13.0 x x x x x x x x PASS

C2-015 105+00E, 76+40N 29 DMT 15.0 90.0 101.1 28.3 x x x x x PASS

C2-016A 105+50E, 75+50N 28 PADMFT 13.0 89.8 100.9 29.9 3.40E-09 65.0 19.0 46.0 52.1 PASS

C2-016B 105+50E, 75+50N 28 M x x x 30.1 x x x x x PASS

C2-017 105+50E, 75+00N 28 T 13.0 x x x x x x x x PASS

C2-018 105+50E, 74+50N 27 DMT 13.0 84.9 95.4 26.4 x x x x x PASS

C2-019 106+00E, 76+45N 29 T 13.0 x x x x x x x x PASS

C2-020 106+00E, 75+75N 29 T 13.0 x x x x x x x x PASS

C2-021A 106+25E, 76+00N 29 PADMFT 14.0 82.7 92.9 22.9 8.60E-09 64.0 19.0 45.0 49.3 PASS

C2-021B 106+25E, 76+00N 29 M x x x 27.0 x x x x x PASS

C2-034 107+25E, 76+25N 29 T 13.0 x x x x x x x x PASS

C2-035 107+50E, 75+75N 29 DMFT 15.0 88.4 99.3 26.0 x x x x 54.3 PASS

C2-036 108+00E, 76+50N 29 PADMFT 13.0 87.5 98.3 29.2 5.90E-10 85.0 22.0 63.0 47.2 PASS

C2-037 108+50E, 76+00N 29 T 14.0 x x x x x x x x PASS

C2-056 108+50E, 75+00N 28 DMFT 12.0 93.8 105.4 28.8 x x x x 49.7 PASS

C2-057 108+00E, 75+50N 28 T 13.0 x x x x x x x x PASS

C2-058 107+50E, 75+00N 28 PADMFT 15.0 86.8 97.5 23.5 6.90E-10 86.0 26.0 60.0 51.3 PASS

C2-059 108+00E, 74+50N 27 DMFT 13.0 92.6 104.0 24.9 x x x x 48.4 PASS

C2-060 108+50E, 74+50N 27 PADMFT 12.0 93.8 105.4 29.6 8.40E-09 85.0 23.0 61.0 51.2 PASS

C2-061 109+00E, 74+50N 27 T 12.0 x x x x x x x x PASS

C2-022 106+75E, 74+50N 27 PADMFT 13.0 81.8 91.9 34.7 1.00E-08 82.0 23.0 58.0 45.9 PASS

C2-023 106+75E, 74+90N 27 T 13.0 x x x x x x x x PASS

C2-024 106+75E, 75+25N 28 T 13.0 x x x x x x x x PASS

C2-025 106+75E, 75+50N 28 PADMFT 14.0 77.0 86.5 28.0 7.10E-09 77.0 25.0 53.0 48.9 PASS

C2-026 106+75E, 76+00N 29 T 13.0 x x x x x x x x PASS

C2-027 106+75E, 76+45N 29 PADMFT 13.0 81.1 91.1 30.1 2.70E-09 83.0 26.0 57.0 45.9 PASS

28.2 14.1 14.1 7.1 7.1 14.1
37.0 19.0 25.0 10.0 12.0 17.0 PASS

Phase III: Units 27, 28, 29: Tests Required
Phase III: Units 27, 28, 29: Tests Performed
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12.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C2-038 109+00E, 76+25N 32 T 12.0 x x x x x x x x PASS

C2-039 109+50E, 76+50N 32 PADMFT 12.0 89.1 100.1 40.1 7.30E-09 87.0 30.0 57.0 63.7 PASS

C2-040 110+00E, 76+00N 32 T 13.0 x x x x x x x x PASS

C2-041 110+50E, 76+00N 32 DMFT 12.0 91.6 102.9 25.2 x x x x 53.0 PASS

C2-042 111+00E, 76+50N 32 T 13.0 x x x x x x x x PASS

C2-043 112+00E, 76+50N 32 T 13.0 x x x x x x x x PASS

C2-044 112+25E, 76+25N 32 PADMFT 13.0 92.7 104.2 32.3 5.60E-09 89.0 28.0 61.0 48.0 PASS

C2-045 113+00E, 76+25N 32 T 14.0 x x x x x x x x PASS

C2-049 112+50E, 75+50N 31 DMFT 13.0 91.9 103.3 31.9 x x x x 51.5 PASS

C2-050 112+00E, 75+50N 31 T 13.0 x x x x x x x x PASS

C2-051 111+00E, 75+50N 31 PADMFT 14.0 88.0 98.9 32.8 4.70E-09 79.0 23.0 56.0 53.4 PASS

C2-052 110+50E, 75+00N 31 T 14.0 x x x x x x x x PASS

C2-053 110+00E, 75+50N 31 DMFT 13.0 93.3 104.8 32.3 x x x x 52.1 PASS

C2-054 109+50E, 75+50N 31 PADMFT 13.0 94.0 105.6 44.5 4.00E-09 89.0 24.0 64.0 59.0 PASS

C2-055 109+00E, 75+50N 31 T 12.0 x x x x x x x x PASS

C2-062 110+00E, 74+50N 30 DMFT 13.0 88.0 98.9 33.8 x x x x 51.2 PASS

C2-063 111+00E, 74+50N 30 PADMFT 12.0 97.2 105.1 29.8 5.30E-09 90.0 27.0 63.0 51.2 PASS

C2-064 112+00E, 74+75N 30 DMFT 14.0 91.6 102.9 34.3 x x x x 49.3 PASS

C2-065 112+75E, 74+50N 30 PADMFT 15.0 89.4 100.4 25.0 6.90E-09 84.0 25.0 59.0 50.1 PASS

C2-028 111+40E, 74+50N 30 PADMFT 14.0 80.7 90.7 32.6 3.20E-09 75.0 24.0 51.0 50.3 PASS

C2-029 111+40E, 74+90N 30 T 12.0 x x x x x x x x PASS

C2-030 111+40E, 75+25N 31 PADMFT 14.0 85.3 95.8 31.6 1.60E-09 76.0 26.0 50.0 52.1 PASS

C2-031 111+40E, 75+65N 31 T 15.0 x x x x x x x x PASS

C2-032 111+40E, 76+00N 32 PADMFT 14.0 73.2 82.2 32.6 4.60E-08 78.0 26.0 52.0 49.8 PASS

C2-033 111+40E, 76+50N 32 T 13.0 x x x x x x x x PASS

18.4 9.2 9.2 4.6 4.6 9.2
25.0 14.0 14.0 9.0 9.0 14.0 PASS

C2-046 114+00E, 76+00N 35 PADMFT 12.0 92.8 104.3 28.3 1.20E-09 85.0 26.0 59.0 49.3 PASS

Phase III: Units 30, 31, 32 = 2.30 Acres *testing frequency doubled*

Phase II: Units 33, 34, 35 = 2.32 Acres 

Phase III: Units 30, 31, 32: Tests Performed
Phase III: Units 30, 31, 32: Tests Required
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Number Location by Station Unit 
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Thickness 
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Field Dry 
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(%)
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Result

Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C2-047 114+50E, 76+50N 35 DMFT 12.0 83.6 93.9 28.8 x x x x 54.5 PASS

C2-048 113+50E, 75+50N 34 T 12.0 x x x x x x x x PASS

C2-066 113+50E, 74+50N 33 T 13.0 x x x x x x x x PASS

C2-067 114+00E, 75+00N 33 DMFT 12.0 88.9 99.9 35.7 x x x x 51.8 PASS

C2-104 115+75E, 76+50N 35 T 13.0 x x x x x x x x PASS

C2-105 116+00E, 75+75N 34 PADMFT 16.0 82.2 92.4 32.3 3.80E-09 71.0 23.0 48.0 50.3 PASS

C2-106 115+50E, 75+00N 33 T 13.0 x x x x x x x x PASS

C2-107 116+50E, 76+75N 35 T 12.0 x x x x x x x x PASS

C2-108 117+00E, 76+50N 35 T 17.0 x x x x x x x x PASS

C2-109 117+00E, 75+50N 34 T 13.0 x x x x x x x x PASS

C2-110 116+50E, 75+00N 33 PADMFT 16.0 81.7 91.8 50.7 3.40E-08 101.0 33.0 68.0 73.0 PASS

C2-068 115+00E, 74+75N 33 T 19.0 x x x x x x x x PASS

C2-069 115+00E, 75+10N 33 PADMFT 17.0 76.1 85.5 44.7 1.90E-09 77.0 25.0 52.0 64.1 PASS

C2-070 115+00E, 75+50N 34 T 16.0 x x x x x x x x PASS

C2-071 115+00E, 75+80N 34 PADMFT 20.0 77.5 87.1 32.4 1.10E-08 75.0 22.0 53.0 48.0 PASS

C2-072 115+00E, 76+25N 35 T 13.0 x x x x x x x x PASS

C2-073 115+00E, 76+10N 35 PADMFT 16.0 82.6 92.8 27.7 3.20E-09 74.0 22.0 52.0 42.6 PASS

9.3 4.6 4.6 2.3 2.3 4.6
18.0 8.0 8.0 6.0 6.0 8.0 PASS

C2-111 118+00E, 76+50N 39 PADMFT 16.0 84.9 95.4 34.5 4.50E-09 98.0 27.0 70.0 53.0 PASS

C2-112 118+00E, 75+00N 37 T 13.0 x x x x x x x x PASS

C2-113 118+75E, 76+75N 39 T 14.0 x x x x x x x x PASS

C2-114 118+50E, 76+00N 38 T 14.0 x x x x x x x x PASS

C2-115 118+50E, 74+50N 36 PADMFT 13.0 72.5 81.5 33.2 2.30E-09 96.0 25.0 70.0 52.3 PASS

C2-116 119+00E, 75+00N 37 T 14.0 x x x x x x x x PASS

C2-117 120+00E, 77+20N 39 T 14.0 x x x x x x x x PASS

C2-118 120+50E, 76+00N 38 T 13.0 x x x x x x x x PASS

C2-119 121+00E, 75+00N 36 T 14.0 x x x x x x x x PASS

C2-120 121+00E, 77+00N 39 T 13.0 x x x x x x x x PASS

C2-121 121+50E, 76+50N 38 PADMFT 12.0 85.3 95.8 24.9 7.00E-09 81.0 23.0 58.0 56.5 PASS

Phase II: Units 36, 37, 38, 39 = 3.89 Acres 

Phase II: Units 33, 34, 35: Tests Required
Phase II: Units 33, 34, 35: Tests Performed
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Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C2-122 122+00E, 75+50N 37 T 15.0 x x x x x x x x PASS

C2-123 121+50E, 77+50N 39 T 13.0 x x x x x x x x PASS

C2-124 122+00E, 77+25N 39 T 13.0 x x x x x x x x PASS

C2-125 122+50E, 77+00N 38 T 12.0 x x x x x x x x PASS

C2-126 122+50E, 76+00N 37 PADMFT 12.0 71.7 80.6 30.3 7.10E-09 77.0 21.0 55.0 58.8 PASS

C2-127 123+00E, 76+50N 37 T 13.0 x x x x x x x x PASS

C2-128 123+00E, 75+50N 36 T 13.0 x x x x x x x x PASS

C2-074 119+60E, 74+45N 36 T 14.0 x x x x x x x x PASS

C2-075 119+55E, 74+60N 36 PADMFT 14.0 86.2 96.9 31.4 2.40E-09 71.0 19.0 51.0 49.2 PASS

C2-076 119+50E, 75+00N 37 T 18.0 x x x x x x x x PASS

C2-077 119+40E, 75+25N 37 PADMFT 17.0 82.3 92.5 30.6 2.70E-08 69.0 20.0 49.0 47.7 PASS

C2-078 119+40E, 75+70N 38 T 18.0 x x x x x x x x PASS

C2-079 119+30E, 76+00N 38 PADMFT 20.0 81.3 91.3 29.5 5.40E-09 74.0 20.0 54.0 51.4 PASS

C2-080 119+25E, 76+65N 39 T 22.0 x x x x x x x x PASS

C2-081 119+20E, 76+70N 39 PADMFT 20.0 82.4 92.6 35.3 5.90E-09 79.0 21.0 57.0 51.7 PASS

15.6 7.8 7.8 3.9 3.9 7.8
26.0 8.0 8.0 8.0 8.0 8.0 PASS

C2-129 123+00E, 78+50N 43 PADMFT 13.0 89.5 100.6 37.0 1.50E-09 87.0 21.0 66.0 55.5 PASS

C2-130 123+00E, 77+50N 42 T 13.0 x x x x x x x x PASS

C2-131 124+00E, 76+00N 40 T 14.0 x x x x x x x x PASS

C2-132 123+00E, 79+50N 43 T 13.0 x x x x x x x x PASS

C2-133 123+75E, 79+00N 42 T 13.0 x x x x x x x x PASS

C2-134 124+00E, 78+00N 41 PADMFT 14.0 84.7 95.2 29.7 4.20E-09 89.0 23.0 66.0 61.0 PASS

C2-135 124+50E, 79+00N 41 T 13.0 x x x x x x x x PASS

C2-136 123+50E, 80+00N 43 PADMFT 15.0 84.7 95.2 33.3 2.90E-09 92.0 21.0 71.0 57.0 PASS

C2-137 125+00E, 78+50N 40 T 14.0 x x x x x x x x PASS

C2-138 125+00E, 79+75N 41 T 13.0 x x x x x x x x PASS

C2-139 125+50E, 79+00N 40 PADMFT 16.0 80.3 90.2 33.4 4.80E-09 90.0 22.0 68.0 59.8 PASS

C2-140 123+50E, 81+50N 43 T 14.0 x x x x x x x x PASS

C2-141 124+50E, 81+50N 42 PADMFT 14.0 92.1 103.5 36.3 2.40E-09 84.0 22.0 62.0 51.3 PASS

Phase I: Units 40, 41, 42, 43 = 4.27 Acres 

Phase II: Units 36, 37, 38, 39: Tests Required
Phase II: Units 36, 37, 38, 39:Tests Performed
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Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C2-142 125+50E, 81+00N 41 PADMFT 14.0 90.1 101.2 33.6 2.40E-09 83.0 24.0 59.0 55.6 PASS

C2-143 126+00E, 80+50N 40 T 15.0 x x x x x x x x PASS

C2-144 123+75E, 82+50N 43 T 14.0 x x x x x x x x PASS

C2-145 124+50E, 82+50N 42 T 15.0 x x x x x x x x PASS

C2-146 125+25E, 81+75N 41 T 14.0 x x x x x x x x PASS

C2-147 126+00E, 82+00N 40 T 14.0 x x x x x x x x PASS

C2-082 126+10E, 80+15N 40 T 18.0 x x x x x x x x PASS

C2-083R2 125+85E, 80+20N 40 PADMFT 16.0 83.1 93.4 24.3 1.80E-08 82.0 20.0 63.0 51.6 PASS

C2-084 125+45E, 80+30N 41 T 18.0 x x x x x x x x PASS

C2-085R2 125+15E, 80+40N 41 PADMFT 17.0 72.8 81.8 29.1 3.00E-09 84.0 24.0 60.0 53.9 PASS

C2-086 124+85E, 80+50N 42 T 19.0 x x x x x x x x PASS

C2-087R2 124+45E, 80+60N 42 PADMFT 16.0 76.8 86.3 33.1 3.00E-09 88.0 26.0 62.0 50.7 PASS

C2-088 124+15E, 80+65N 43 T 20.0 x x x x x x x x PASS

C2-089R2 123+75E, 80+75N 43 PADMFT 16.0 86.3 97.0 20.5 1.90E-09 82.0 22.0 59.0 50.7 PASS

17.1 8.5 8.5 4.3 4.3 8.5
27.0 10.0 10.0 10.0 10.0 10.0 PASS

C2-148 123+75E, 83+50N 47 T 15.0 x x x x x x x x PASS

C2-149 124+50E, 83+20N 46 T 14.0 x x x x x x x x PASS

C2-150 125+50E, 82+50N 45 T 15.0 x x x x x x x x PASS

C2-151 126+00E, 83+00N 44 T 15.0 x x x x x x x x PASS

C2-152 124+00E, 84+50N 47 PADMFT 15.0 85.8 96.4 39.9 1.60E-09 86.0 23.0 63.0 54.4 PASS

C2-153 125+00E, 84+00N 46 T 15.0 x x x x x x x x PASS

C2-154 126+00E, 84+00N 44 T 15.0 x x x x x x x x PASS

C2-155 125+00E, 84+50N 46 T 14.0 x x x x x x x x PASS

C2-156 126+00E, 84+50N 44 PADMFT 15.0 85.5 96.1 40.1 4.20E-09 90.0 28.0 62.0 58.2 PASS

C2-157 123+75E, 85+50N 47 T 14.0 x x x x x x x x PASS

C2-158 124+50E, 86+00N 46 T 13.0 x x x x x x x x PASS

C2-159 125+00E, 85+50N 46 T 13.0 x x x x x x x x PASS

C2-160 125+50E, 86+00N 45 PADMFT 12.0 72.3 81.2 32.1 5.00E-09 99.0 27.0 72.0 69.9 PASS

C2-161 126+00E, 85+50N 44 T 13.0 x x x x x x x x PASS

Phase I: Units 40, 41, 42, 43: Tests Required
Phase I: Units 40, 41, 42, 43: Tests Performed

Phase I: Units 44, 45, 46, 47 = 3.09 Acres 
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12.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C2-162 124+00E, 86+50N 47 T 14.0 x x x x x x x x PASS

C2-163 125+00E, 86+50N 46 T 14.0 x x x x x x x x PASS

C2-164 125+50E, 86+75N 45 T 12.0 x x x x x x x x PASS

C2-165 126+00E, 86+75N 44 T 13.0 x x x x x x x x PASS

C2-176 123+75E, 87+25N 47 PADMFT 14.0 72.0 80.9 32.8 5.80E-09 96.0 31.0 65.0 65.1 PASS

C2-177 124+75E, 87+00N 46 PADMFT 16.0 79.3 89.1 19.4 2.90E-09 96.0 30.0 66.0 53.5 PASS

C2-090 126+20E, 84+80N 44 T 20.0 x x x x x x x x PASS

C2-091R 126+00E, 84+80N 44 PADMFT 20.0 72.3 80.4 37.9 2.00E-09 92.0 20.0 72.0 52.5 PASS

C2-092 125+60E, 84+80N 45 T 18.0 x x x x x x x x PASS

C2-093R 125+25E, 84+80N 45 PADMFT 17.0 75.6 84.1 40.5 3.10E-09 93.0 22.0 71.0 55.5 PASS

C2-094 124+90E, 84+80N 46 T 20.0 x x x x x x x x PASS

C2-095 124+50E, 84+80N 46 PADMFT 20.0 80.7 90.7 38.0 5.20E-09 83.0 21.0 62.0 54.6 PASS

C2-096 124+20E, 84+80N 47 T 18.0 x x x x x x x x PASS

C2-097 123+75E, 84+80N 47 PADMFT 18.0 81.1 91.1 44.9 6.30E-09 80.0 23.0 57.0 57.7 PASS

12.4 6.2 6.2 3.1 3.1 6.2
28.0 9.0 9.0 9.0 9.0 9.0 PASS

108.5 54.3 54.3 27.1 27.1 54.3
177.0 73.0 79.0 57.0 59.0 71.0 PASS

C2-090 126+20E, 84+80N 44 T 20.0 x x x x x x x x PASS

C2-091R 126+00E, 84+80N 44 PADMFT 20.0 72.3 80.4 37.9 2.00E-09 92.0 20.0 72.0 52.5 PASS

C2-092 125+60E, 84+80N 45 T 18.0 x x x x x x x x PASS

C2-093R 125+25E, 84+80N 45 PADMFT 17.0 75.6 84.1 40.5 3.10E-09 93.0 22.0 71.0 55.5 PASS

C2-094 124+90E, 84+80N 46 T 20.0 x x x x x x x x PASS

C2-095 124+50E, 84+80N 46 PADMFT 20.0 80.7 90.7 38.0 5.20E-09 83.0 21.0 62.0 54.6 PASS

C2-096 124+20E, 84+80N 47 T 18.0 x x x x x x x x PASS

C2-097 123+75E, 84+80N 47 PADMFT 18.0 81.1 91.1 44.9 6.30E-09 80.0 23.0 57.0 57.7 PASS

8.0 4.0 4.0 4.0 0.0 0.0

All Phases Totals = 21.30Acres (5.83Acres Doubled)

Phase I: Downcomer D-27

Phase I: Units 44, 45, 46, 47: Tests Required
Phase I: Units 44, 45, 46, 47: Tests Performed

Phase I: Downcommer D-27: Tests Required

All Phases: Tests Required
All Phases: Tests Performed
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12.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

8.0 4.0 4.0 4.0 4.0 4.0 PASS

C2-082 126+10E, 80+15N 40 T 18.0 x x x x x x x x PASS

C2-083R2 125+85E, 80+20N 40 PADMFT 16.0 83.1 93.4 24.3 1.80E-08 82.0 20.0 63.0 51.6 PASS

C2-084 125+45E, 80+30N 41 T 18.0 x x x x x x x x PASS

C2-085R2 125+15E, 80+40N 41 PADMFT 17.0 72.8 81.8 29.1 3.00E-09 84.0 24.0 60.0 53.9 PASS

C2-086 124+85E, 80+50N 42 T 19.0 x x x x x x x x PASS

C2-087R2 124+45E, 80+60N 42 PADMFT 16.0 76.8 86.3 33.1 3.00E-09 88.0 26.0 62.0 50.7 PASS

C2-088 124+15E, 80+65N 43 T 20.0 x x x x x x x x PASS

C2-089R2 123+75E, 80+75N 43 PADMFT 16.0 86.3 97.0 20.5 1.90E-09 82.0 22.0 59.0 50.7 PASS

8.0 4.0 4.0 4.0 0.0 0.0
8.0 4.0 4.0 4.0 4.0 4.0 PASS

C2-074 119+60E, 74+45N 36 T 14.0 x x x x x x x x PASS

C2-075 119+55E, 74+60N 36 PADMFT 14.0 86.2 96.9 31.4 2.40E-09 71.0 19.0 51.0 49.2 PASS

C2-076 119+50E, 75+00N 37 T 18.0 x x x x x x x x PASS

C2-077 119+40E, 75+25N 37 PADMFT 17.0 82.3 92.5 30.6 2.70E-08 69.0 20.0 49.0 47.7 PASS

C2-078 119+40E, 75+70N 38 T 18.0 x x x x x x x x PASS

C2-079 119+30E, 76+00N 38 PADMFT 20.0 81.3 91.3 29.5 5.40E-09 74.0 20.0 54.0 51.4 PASS

C2-080 119+25E, 76+65N 39 T 22.0 x x x x x x x x PASS

C2-081 119+20E, 76+70N 39 PADMFT 20.0 82.4 92.6 35.3 5.90E-09 79.0 21.0 57.0 51.7 PASS

8.0 4.0 4.0 4.0 0.0 0.0
8.0 4.0 4.0 4.0 4.0 4.0 PASS

C2-068 115+00E, 74+75N 33 T 19.0 x x x x x x x x PASS

C2-069 115+00E, 75+10N 33 PADMFT 17.0 76.1 85.5 44.7 1.90E-09 77.0 25.0 52.0 64.1 PASS

C2-070 115+00E, 75+50N 34 T 16.0 x x x x x x x x PASS

Phase I: Downcommer D-27: Tests Performed

Phase I: Downcomer D-33

Phase I: Downcommer D-33: Tests Required
Phase I: Downcommer D-33: Tests Performed

Phase II: Downcomer D-38

Phase II: Downcommer D-38: Tests Required
Phase II: Downcommer D-38: Tests Performed

Phase II: Downcomer D-41
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12.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)

Percent 
Compaction 

(%)

Lab 
Moisture 
Content 

(%)

Coefficient of 
Permeability 

(cm/sec)

Liquid 
Limit

Plastic 
Limit

Plastic 
Index

Percent 
Passing 

#200 
Sieve

 Test 
Result

Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C2-071 115+00E, 75+80N 34 PADMFT 20.0 77.5 87.1 32.4 1.10E-08 75.0 22.0 53.0 48.0 PASS

C2-072 115+00E, 76+25N 35 T 13.0 x x x x x x x x PASS

C2-073 115+00E, 76+10N 35 PADMFT 16.0 82.6 92.8 27.7 3.20E-09 74.0 22.0 52.0 42.6 PASS

6.0 3.0 3.0 3.0 0.0 0.0
6.0 3.0 3.0 3.0 3.0 3.0 PASS

C2-028 111+40E, 74+50N 30 PADMFT 14.0 80.7 90.7 32.6 3.20E-09 75.0 24.0 51.0 50.3 PASS

C2-029 111+40E, 74+90N 30 T 12.0 x x x x x x x x PASS

C2-030 111+40E, 75+25N 31 PADMFT 14.0 85.3 95.8 31.6 1.60E-09 76.0 26.0 50.0 52.1 PASS

C2-031 111+40E, 75+65N 31 T 15.0 x x x x x x x x PASS

C2-032 111+40E, 76+00N 32 PADMFT 14.0 73.2 82.2 32.6 4.60E-08 78.0 26.0 52.0 49.8 PASS

C2-033 111+40E, 76+50N 32 T 13.0 x x x x x x x x PASS

6.0 3.0 3.0 3.0 0.0 0.0
6.0 3.0 3.0 3.0 3.0 3.0 PASS

C2-022 106+75E, 74+50N 27 PADMFT 13.0 81.8 91.9 34.7 1.00E-08 82.0 23.0 58.0 45.9 PASS

C2-023 106+75E, 74+90N 27 T 13.0 x x x x x x x x PASS

C2-024 106+75E, 75+25N 28 T 13.0 x x x x x x x x PASS

C2-025 106+75E, 75+50N 28 PADMFT 14.0 77.0 86.5 28.0 7.10E-09 77.0 25.0 53.0 48.9 PASS

C2-026 106+75E, 76+00N 29 T 13.0 x x x x x x x x PASS

C2-027 106+75E, 76+45N 29 PADMFT 13.0 81.1 91.1 30.1 2.70E-09 83.0 26.0 57.0 45.9 PASS

6.0 3.0 3.0 3.0 0.0 0.0
6.0 3.0 3.0 3.0 3.0 3.0 PASS

C2-098 102+50E, 85+15N 26 T 22.0 x x x x x x x x PASS

C2-099 102+00E, 85+15N 26 PADMFT 24.0 90.4 101.6 27.5 3.40E-09 80.0 16.0 64.0 45.8 PASS

Phase II: Downcommer D-41: Tests Required
Phase II: Downcommer D-41: Tests Performed

Phase III: Downcomer D-44

Phase III: Downcommer D-44: Tests Required
Phase III: Downcommer D-44: Tests Performed

Phase III: Downcomer D-47

Phase III: Downcommer D-47: Tests Required
Phase III: Downcommer D-47: Tests Performed

Phase IV: Downcomer D-55
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12.0"

Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

Field Dry 
Density 

(PCF)
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(%)
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#200 
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Trail Ridge Landfill - Closure Phase 3
CLAY SECOND LIFT TEST RESULTS

Compaction Minimum Value: 80.0% of Standard Proctor Permeability Minimum: 6.67x10-8cm/sec Thickness Minimum:
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, 
U=Uniformity Coefficent, R=Retest, X=Not Tested

C2-100 101+50E, 85+15N 25 T 24.0 x x x x x x x x PASS

C2-101 101+20E, 85+15N 25 PADMFT 23.0 84.6 95.1 32.2 3.50E-09 74.0 23.0 51.0 48.9 PASS

C2-102 101+00E, 85+15N 25 T 24.0 x x x x x x x x PASS

C2-103 100+75E, 85+15N 24 PADMFT 24.0 73.2 82.2 38.8 6.20E-09 80.0 18.0 62.0 50.5 PASS

6.0 3.0 3.0 3.0 0.0 0.0
6.0 3.0 3.0 3.0 3.0 3.0 PASSPhase IV: Downcommer D-55: Tests Performed

Phase IV: Downcommer D-55: Tests Required
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Trail Ridge Landfill - Closure Phase 3 

CLAY LAYER 

Phase I, II, III, IV, Downcommers Map Diagrams 

(Clay second lift) 

 

  



































Trail Ridge Landfill - Closure Phase 3 

UNDERDRAIN SAND 

 

  



 

 

8936 Western Way, Suite 12 

Jacksonville, Florida  32256 

Phone:  (904)519-6990  Fax:  (904)519-6992 

Page | 1 

September 04, 2012 

 

 

 

Mr. Scott Lockwood, P.E. 

England-Thims & Miller, Inc. 

14775 Old St. Augustine Road 

Jacksonville, Florida  32258 

 

Subject: Final Underdrain Sand Certification 

  Trail Ridge Landfill – Phase 3 Construction QA/QC Services 

  Jacksonville, Florida 

  MAE Project No. 0006-0006 

 

Dear Mr. Lockwood: 

 

MESKEL & ASSOCIATES ENGINEERING, PLLC (MAE) has completed the monitoring and testing of the 

underdrain sand at the subject site.  The sand material source was tested and prequalified prior to 

the sand material placement on site; those letters along with test results are subsequently attached.  

During prequalification and construction the underdrain sand was tested in accordance with the 

QA/QC plan for: 

� Uniformity Coefficient of 1.5 at a minimum frequency of 1 test per 500CY 

� Effective Grain Size of 0.2mm to 0.5mm at a minimum frequency of 1 test per 500CY 

� Hydraulic Conductivity at a minimum frequency of 1 test 500CY at 1.0E-03cm/sec 

All test results within the tables and the map diagrams meets or exceeds the minimum 

requirements in the plans, specifications and / or the QA/QC plan.  The field and laboratory results 

with the locations are identified in the tables. 

No additional tests were required due to failures. 

Based on these results, we consider the underdrain sand acceptable.  The number of passing tests 

performed meets or exceeds the minimum requirements in the plans, specifications and / or the 

QA/QC plan. 

We appreciate the opportunity to assist England-Thims & Miller, Inc. on this project.  If you have 

any questions concerning this report, please contact us. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 
 

 

 

Samuel E. Lansdale Antoinette (Tina) D. Meskel, P.E. 

Quality Control Monitor Quality Assurance Engineer 

 Licensed, Florida No. 56999 

 

 

Attachments: Table of Results Underdrain Sand 

COPY 



 

8936 Western Way, Suite 12 

Jacksonville, Florida  32256 

Phone:  (904)519-6990  Fax:  (904)519-6992 

Page | 1 

December 5, 2011 

Mr. Scott Lockwood, P.E. 

England-Thims & Miller, Inc. 

14775 Old St. Augustine Road 

Jacksonville, Florida  32258 

Subject: Underdrain Sand Source Pre-Qualification 

  Trail Ridge Landfill – Phase 3 Construction QA/QC Services 

  Jacksonville, Florida 

  MAE Project No. 0006-0006 

Dear Mr. Lockwood: 

MESKEL & ASSOCIATES ENGINEERING, PLLC (MAE) has completed the pre-qualification testing for the 

potential underdrain sand borrow source for the subject project.  Attached are a site location map 

(Figure 1), and laboratory test results for modified Proctor, permeability, grain distribution and 

grain uniformity, testing.   

The proposed underdrain sand source, designated the Sybonney Aggregates Stokes Road Pit, is 

located north of US-90 and west of US 301 in the town of St. George, Charlton County, Georgia.  The 

approximate site location is shown on Figure 1.  As part of the site evaluation, sand was sampled 

from a stockpile on-site (UD-3).  The material looked clean and refined white.  One sample was 

submitted to AMEC for laboratory permeability, grain size, and modified Proctor testing. 

Based on the test results, it is our opinion that the underdrain sand collected from the Sybonney 

Aggregates Stokes Road Pit meets the minimum project specifications, and is suitable for use. 

We appreciate the opportunity to be of continuing service on this phase of your project.  If you have 

any questions concerning this report, please contact us. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 
 

 

 

 

Samuel E Lansdale Antoinette (Tina) D. Meskel, P.E. 

Quality Control Monitor Quality Assurance Engineer 

 Registered, Florida No. 56999 

 

 

 

 

Attachments: 
Figures: Site Location Plan (Figure 1) 

Appendix A: Laboratory Test Results 

COPY 









Site Location Map 
PREPARED BY PROJECT NAME 

 

Trail Ridge Landfill 
Jacksonville, Florida 

REFERERENCE SCALE 
Delorme XMap 7.0 NTS 

PREPARED FOR MAE PROJECT NO. FIGURE NO. 
England-Thims & Miller, Inc. 0006-0006 1 

 



Trail Ridge Landfill - Closure Phase 3 

UNDERDRAIN SAND 

All Phases Test Results Table 

 

  



1.0x10-3cm/sec Frequency: Once per 500CY

Sample Number Tests Uniformity 
Coefficient

Effective 
Grain Size

Coefficient of 
Permeability 

(cm/sec)

 Test 
Result

Prequalification 

underdrain sample #3 PEU
2.3 0.233 8.90E-02 PASS

Production Sample #1 PEU 2.42 0.21 8.40E-03 PASS

Production Sample #2 PEU 2.11 0.21 4.60E-02 PASS

Production Sample #3 PEU 2.47 0.21 1.70E-01 PASS

2.5 2.5 2.5
3.0 3.0 3.0 PASS

Permeability Minimum:

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, D=Density, 
M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not Tested

* Approximate Length of sand 8287' x Approximate width of sand 4' x Approximate depth of sand 1' = Approximately 1227CY

Sybonney Aggregates

Sybonney Aggregates

All Phases

All Phases Tests Required
All Phases Tests Performed

Location

Sybonney Aggregates

Sybonney Aggregates

Effective Grain Size:

Trail Ridge Landfill - Closure Phase 3
UNDERDRAIN SAND TEST RESULTS

Uniformity Coefficient Minimum: 1.5 0.2mm to 0.5mm



Trail Ridge Landfill - Closure Phase 3 

VEGETATIVE COVER LAYER 

 

  



 

 

8936 Western Way, Suite 12 

Jacksonville, Florida  32256 

Phone:  (904)519-6990  Fax:  (904)519-6992 

Page | 1 

September 04, 2012 

 

 

 

Mr. Scott Lockwood, P.E. 

England-Thims & Miller, Inc. 

14775 Old St. Augustine Road 

Jacksonville, Florida  32258 

 

Subject: Final Vegetative Cover Layer Certification 

  Trail Ridge Landfill – Phase 3 Construction QA/QC Services 

  Jacksonville, Florida 

  MAE Project No. 0006-0006 

 

Dear Mr. Lockwood: 

 

Meskel & Associates Engineering, Pllc (MAE) has completed the monitoring and testing of the 

vegetative cover layer at the subject site.  The vegetative cover layer was tested for: 

� Thickness at a minimum frequency of 4 tests per acre per layer at 24” 

All test results as shown in the tables and the map diagrams meets or exceeds the minimum 

requirements in the plans, specifications and / or the QA/QC plan.  Additionally, in accordance with 

the QA/QC plan the first five acres of the first phase (Phase III units 27, 28, 29, 30, 31, 32), the 

testing frequency was doubled.  The field and laboratory results with the locations are identified in 

the tables and the map diagrams for Phases I, II, II and IV. 

No additional tests were performed and there were no failures. 

Based on these results, we consider the vegetative cover layer acceptable and reasonably free of 

brush, weeds and other litter, relatively free of roots, stumps, stones and other extraneous material 

or toxic matter that is harmful to plants (QA/QC plan 4b).  The number of passing tests performed 

meets or exceeds the minimum requirements in the plans, specifications and / or the QA/QC plan. 

We appreciate the opportunity to assist England-Thims & Miller, Inc. on this project.  If you have 

any questions concerning this report, please contact us. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 
 

 

 

Samuel E. Lansdale Antoinette (Tina) D. Meskel, P.E. 

Quality Control Monitor Quality Assurance Engineer 

 Licensed, Florida No. 56999 

 

 

Attachments: Table of Results Phase I, II, III, IV 

  Map Diagrams Phase I, II, III, IV 

COPY 



 

8936 Western Way, Suite 12 

Jacksonville, Florida  32256 

Phone:  (904)519-6990  Fax:  (904)519-6992 

Page | 1 

November 9, 2011 

Revised, September 10, 2012 

Mr. Scott Lockwood, P.E. 

England-Thims & Miller, Inc. 

14775 Old St. Augustine Road 

Jacksonville, Florida  32258 

 

Subject: Vegetative Cover – Jacob’s and Spencer Borrow Pits 

  Trail Ridge Landfill – Phase 3 Construction QA/QC Services 

  Jacksonville, Florida 

  MAE Project No. 0006-0006 

Dear Mr. Lockwood: 

In accordance with the project QA/QC plans, MESKEL & ASSOCIATES ENGINEERING, PLLC (MAE) has 

completed the laboratory testing of the vegetative cover soils which will be imported to the project 

site from the Jacob’s and Spencer Borrow Pits.  The approximate borrow pit locations are shown on 

the attached Figures 1 and 2. 

Test results are attached and include Modified Proctor, organic content, pH, and Triaxial Shear 

Strength testing.  As can be seen from the pH test results attached, the pH value for the soils 

obtained from the Jacob’s pit is lower than the minimum 5.0 required by the project QA/QC Plan.  

Therefore, the upper six inches of the Vegetative Cover material will be imported from the Spencer 

Borrow Pit.  The pH test results from this pit are also attached and indicate a pH of 5.3. 

Triaxial Shear Strength test results are attached for the Jacob’s and Spencer Borrow Pit soils.  

Calculations against internal shearing using these test results are also attached.  In addition, 2 

Direct Shear Tests were performed using the borrow pit samples and Clay Cover material.  Each 

test included vegetative cover soils from either the Jacob’s or Spencer pit in one half of the shear 

box and clay soils in the other half, and shearing was forced along the interface of the two soils.  

Test results were used to determine the Factors of Safety against interface sliding.  Direct shear test 

results and the associated interface sliding calculations for both borrow pit materials were included 

with the Clay Borrow Source Pre-Qualification letter (also included in this submittal). 

Test results indicate Factors of Safety greater than 1.5 for internal shearing of the Vegetative Cover 

material, and Vegetative Cover/Clay Layer interface sliding.  Based on these shear test and pH 

testing results, we consider vegetative material obtained from the Jacob’s and Spencer Borrow Pits 

to be suitable for use for the project. 

We appreciate the opportunity to assist England-Thims & Miller, Inc. on this phase of your project.  

If you have any questions concerning this report, please contact us. 

Sincerely, 

MESKEL & ASSOCIATES ENGINEERING, PLLC 

Antoinette (Tina) D. Meskel, P.E. 

Quality Assurance Engineer 

Licensed, Florida No. 56999 
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Trail Ridge Landfill - Closure Phase 3 

VEGETATIVE COVER LAYER 

Phase I, II, III, IV Test Results Tables 

 

  



Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

 Test Result

V-117 101+00E, 83+00N 24 T 26 PASS

V-118 101+50E, 83+50N 25 T 26 PASS

V-119 102+50E, 83+50N 26 T 26 PASS

V-120 101+85E, 84+00N 25 T 26 PASS

V-121 102+00E, 84+50N 26 T 26 PASS

V-122 101+00E, 86+00N 24 T 25 PASS

V-123 101+75E, 85+75N 25 T 26 PASS

V-124 102+50E, 86+00N 26 T 26 PASS

V-125 101+75E, 86+50N 25 T 28 PASS

V-126 102+50E, 86+75N 26 T 28 PASS

7.6
10.0 PASS

V-001 101+75E, 74+75N 27 T 27.0 PASS

V-002 102+00E, 75+00N 28 T 26.0 PASS

V-003 102+50E, 75+50N 28 T 27.0 PASS

V-004 103+00E, 76+00N 29 T 26.0 PASS

V-005 103+50E, 76+00N 29 T 26.0 PASS

V-006 104+50E, 76+25N 29 T 27.0 PASS

V-007 105+50E, 76+00N 29 T 26.0 PASS

V-008 105+75E, 74+75N 29 T 27.0 PASS

V-009 106+25E, 74+75N 29 T 26.0 PASS

Trail Ridge Landfill - Closure Phase 3
VEGETATIVE COVER TEST RESULTS

Phase IV: Units 24, 25, 26 = 1.9 Acres 

Phase III: Units 27, 28, 29 = 3.53 Acres *testing frequency doubled*

Thickness Minimum: 24.0"

Phase IV: Units 24, 25, 26: Tests Required

Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, 
D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not 
Tested

Phase IV: Units 24, 25, 26: Tests Performed
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

 Test Result

Trail Ridge Landfill - Closure Phase 3
VEGETATIVE COVER TEST RESULTS

Thickness Minimum: 24.0"
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, 
D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not 
Tested

V-010 106+00E, 75+50N 28 T 26.0 PASS

V-011 106+25E, 75+25N 28 T 28.0 PASS

V-012 105+50E, 75+00N 28 T 24.0 PASS

V-013 105+00E, 75+50N 28 T 26.0 PASS

V-014 104+50E, 75+00N 28 T 25.0 PASS

V-015 104+00E, 75+50N 28 T 26.0 PASS

V-016 103+75E, 75+25N 28 T 26.0 PASS

V-017 103+50E, 75+00N 28 T 24.0 PASS

V-018 103+00E, 75+00N 28 T 26.0 PASS

V-019 103+00E, 74+75N 27 T 28.0 PASS

V-020 104+00E, 74+75N 27 T 25.0 PASS

V-021 105+00E, 74+75N 27 T 24.0 PASS

V-022 105+50E, 74+50N 27 T 25.0 PASS

V-023 106+25E, 76+50N 27 T 26.0 PASS

V-024 107+50E, 76+50N 29 T 26.0 PASS

V-025 107+50E, 76+00N 29 T 26.0 PASS

V-026 107+00E, 75+75N 29 T 27.0 PASS

V-027 107+50E, 75+50N 28 T 24.0 PASS

V-028 107+50E, 74+75N 27 T 25.0 PASS

V-029 108+00E, 76+00N 29 T 28.0 PASS

V-030 108+00E, 75+00N 28 T 28.0 PASS

V-031 108+50E, 76+25N 29 T 27.0 PASS

V-032 108+50E, 75+50N 28 T 25.0 PASS

V-033 108+50E, 74+50N 27 T 24.0 PASS

28.2Phase III: Units 27, 28, 29: Tests Required
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

 Test Result

Trail Ridge Landfill - Closure Phase 3
VEGETATIVE COVER TEST RESULTS

Thickness Minimum: 24.0"
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, 
D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not 
Tested

33.0 PASS

V-034 109+00E, 75+25N 31 T 24.0 PASS

V-035 110+00E, 76+50N 32 T 25.0 PASS

V-036 109+75E, 76+00N 32 T 25.0 PASS

V-037 110+00E, 75+50N 31 T 25.0 PASS

V-038 109+50E, 75+15N 31 T 26.0 PASS

V-039 110+50E, 76+00N 32 T 26.0 PASS

V-040 110+50E, 75+50N 31 T 25.0 PASS

V-041 110+50E, 74+50N 30 T 25.0 PASS

V-042 111+00E, 76+50N 32 T 26.0 PASS

V-043 111+00E, 76+00N 32 T 24.0 PASS

V-044 111+00E, 75+00N 31 T 25.0 PASS

V-045 111+00E, 74+75N 30 T 25.0 PASS

V-046 112+00E, 76+50N 32 T 25.0 PASS

V-047 112+00E, 76+00N 32 T 26.0 PASS

V-048 112+00E, 75+50N 31 T 25.0 PASS

V-049 112+00E, 75+00N 31 T 25.0 PASS

V-050 112+00E, 74+50N 30 T 24.0 PASS

V-051 112+50E, 75+50N 31 T 25.0 PASS

V-052 113+00E, 75+00N 30 T 25.0 PASS

18.4
19.0 PASS

Phase III: Units 30, 31, 32 = 2.30 Acres *testing frequency doubled*

Phase III: Units 27, 28, 29: Tests Performed

Phase III: Units 30, 31, 32: Tests Required
Phase III: Units 30, 31, 32: Tests Performed
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

 Test Result

Trail Ridge Landfill - Closure Phase 3
VEGETATIVE COVER TEST RESULTS

Thickness Minimum: 24.0"
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, 
D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not 
Tested

V-053 113+50E, 76+50N 35 T 25.0 PASS

V-054 114+00E, 75+50N 34 T 25.0 PASS

V-055 114+00E, 74+75N 33 T 25.0 PASS

V-056 114+50E, 76+00N 35 T 24.0 PASS

V-057 115+50E, 76+50N 35 T 26.0 PASS

V-058 116+00E, 75+50N 34 T 26.0 PASS

V-059 115+75E, 74+65N 33 T 24.0 PASS

V-060 116+50E, 76+00N 35 T 25.0 PASS

V-061 117+00E, 76+50N 35 T 27.0 PASS

V-062 117+00E, 75+00N 33 T 28.0 PASS

9.3
10.0

V-063 118+00E, 76+00N 38 T 26.0 PASS

V-064 118+00E, 74+75N 37 T 25.0 PASS

V-065 118+75E, 76+75N 39 T 27.0 PASS

V-066 118+50E, 75+50N 38 T 26.0 PASS

V-067 118+50E, 74+70N 36 T 26.0 PASS

V-068 119+00E, 75+00N 37 T 26.0 PASS

V-069 120+00E, 76+50N 39 T 24.0 PASS

Phase II: Units 33, 34, 35: Tests Required
Phase II: Units 33, 34, 35: Tests Performed

Phase II: Units 33, 34, 35 = 2.32 Acres 

Phase II: Units 36, 37, 38, 39 = 3.89 Acres 
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

 Test Result

Trail Ridge Landfill - Closure Phase 3
VEGETATIVE COVER TEST RESULTS

Thickness Minimum: 24.0"
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, 
D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not 
Tested

V-070 120+50E, 77+00N 39 T 24.0 PASS

V-071 121+00E, 76+00N 38 T 27.0 PASS

V-072 121+50E, 75+50N 37 T 26.0 PASS

V-073 121+50E, 77+75N 39 T 28.0 PASS

V-074 121+50E, 77+00N 39 T 26.0 PASS

V-075 122+25E, 76+00N 37 T 26.0 PASS

V-076 123+00E, 75+50N 36 T 24.0 PASS

V-077 122+00E, 77+50N 39 T 27.0 PASS

V-078 122+50E, 77+00N 38 T 28.0 PASS

V-079 123+00E, 76+25N 37 T 27.0 PASS

15.6
17.0 PASS

V-080 122+50E, 78+75N 43 T 26.0 PASS

V-081 123+00E, 77+50N 42 T 26.0 PASS

V-082 124+00E, 76+50N 40 T 27.0 PASS

V-083 123+25E, 79+25N 43 T 26.0 PASS

V-084 123+50E, 78+50N 42 T 27.0 PASS

V-085 124+00E, 79+00N 42 T 28.0 PASS

V-086 124+50E, 78+50N 41 T 28.0 PASS

V-087 125+00E, 78+00N 40 T 26.0 PASS

V-088 123+50E, 80+00N 43 T 26.0 PASS

V-089 124+50E, 79+50N 42 T 26.0 PASS

Phase II: Units 36, 37, 38, 39: Tests Required
Phase II: Units 36, 37, 38, 39:Tests Performed

Phase I: Units 40, 41, 42, 43 = 4.27 Acres 
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

 Test Result

Trail Ridge Landfill - Closure Phase 3
VEGETATIVE COVER TEST RESULTS

Thickness Minimum: 24.0"
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, 
D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not 
Tested

V-090 125+50E, 79+00N 40 T 26.0 PASS

V-091 124+00E, 81+50N 43 T 26.0 PASS

V-092 124+50E, 81+25N 42 T 26.0 PASS

V-093 125+00E, 81+00N 42 T 28.0 PASS

V-094 126+00E, 80+50N 40 T 26.0 PASS

V-095 123+50E, 82+50N 43 T 26.0 PASS

V-096 124+50E, 82+25N 42 T 26.0 PASS

V-097 125+25E, 81+75N 41 T 26.0 PASS

V-098 126+00E, 82+00N 40 T 26.0 PASS

17.1
19.0 PASS

V-099 124+00E, 83+50N 47 T 25.0 PASS

V-100 125+00E, 83+25N 46 T 26.0 PASS

V-101 125+50E, 82+50N 45 T 26.0 PASS

V-102 126+00E, 83+00N 44 T 26.0 PASS

V-103 123+55E, 84+50N 47 T 26.0 PASS

V-104 124+50E, 84+00N 46 T 26.0 PASS

V-105 125+00E, 84+50N 46 T 26.0 PASS

V-106 125+75E, 84+50N 45 T 25.0 PASS

V-107 126+40E, 84+00N 44 T 25.0 PASS

V-108 123+55E, 85+50N 47 T 26.0 PASS

V-109 124+50E, 85+75N 46 T 25.0 PASS

Phase I: Units 40, 41, 42, 43: Tests Performed
Phase I: Units 40, 41, 42, 43: Tests Required

Phase I: Units 44, 45, 46, 47 = 3.09 Acres 
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Sample 
Number Location by Station Unit 

Location Tests
Field 

Thickness 
(in)

 Test Result

Trail Ridge Landfill - Closure Phase 3
VEGETATIVE COVER TEST RESULTS

Thickness Minimum: 24.0"
Legend:     I=Initial Cover, C1=Clay First Lift, C2=Clay Second Lift, V=Vegatative Cover, P=Permability, A=Atterbergs, 
D=Density, M=Moisture, F=%Fines, T=Thickness, E=Effective Grain Size, U=Uniformity Coefficent, R=Retest, X=Not 
Tested

V-110 125+00E, 85+25N 46 T 26.0 PASS

V-111 125+50E, 86+00N 45 T 26.0 PASS

V-112 126+00E, 85+50N 44 T 25.0 PASS

V-113 124+00E, 86+75N 47 T 26.0 PASS

V-114 125+00E, 86+50N 46 T 26.0 PASS

V-115 125+50E, 86+75N 45 T 25.0 PASS

V-116 126+40E, 86+75N 44 T 26.0 PASS

12.4
18.0 PASS

108.5
126.0 PASS

All Phases Totals = 21.30Acres (5.83Acres Doubled)
All Phases: Tests Required
All Phases: Tests Performed

Phase I: Units 44, 45, 46, 47: Tests Performed
Phase I: Units 44, 45, 46, 47: Tests Required
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Trail Ridge Landfill - Closure Phase 3 

VEGETATIVE COVER LAYER 

Phase I, II, III, IV Map Diagrams 

 

  



















Trail Ridge Landfill - Closure Phase 3 

APPENDIX 

 

  



Trail Ridge Landfill - Closure Phase 3 

APPENDIX 

Complete Package of Field Testing Reports 

 

 














































































































































































































































































































































































































































































































