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1.0 INTRODUCTION 

This report describes the results of the construction quality assurance (CQA) for cell construction of the 
Infill Expansion of Phase I (subgrade footprint 3.2 acres) at the Greenway Waste Solutions of North 
Meck, LLC facility (Landfill) located in Huntersville, NC.  Specifically, this report will summarize the 
construction activities and certify that the construction was completed in accordance with: 

1. The CQA Plan. 
2. The conditions of the Permit to Construct. 
3. The Requirements of 15A NCAC 13B .0541. 
4. Acceptable engineering practices 

2.0 STORMWATER CONVEYANCE PIPE 

An existing reinforced concrete pipe used for stormwater conveyance was supplemented with two 
additional 36-inch HDPE pipes.  These supplemental pipes were installed to insure adequate capacity 
should failure of the existing pipe occur.  The two 36-inch HDPE stormwater pipes were designed to 
convey runoff from north of the proposed landfill to the existing stream south of the landfill.  The pipes 
were sized to adequately convey the influent peak discharge generated by the NCRS Type II, 100-year, 
24-hour storm event with one pipe out of service without overtopping the northern landfill road.  The 
results indicate that one 36-inch stormwater pipe will adequately covey the influent peak discharge 
generated by the NCRS Type II, 100-year, 24-hour storm event without overtopping the northern landfill 
road.  Therefore, two 36-inch pipes will provide redundancy in the event of pipe failure. 

The stormwater pipes were to be installed in a location that will incur significant overburden pressure 
due to the deposition of C&D waste during and after the construction of the landfill.  A structural 
engineering firm - Simpson, Gumpertz & Heger, Inc. was contracted by the owner to prepare design 
details and calculations for the trench excavation and pipe installation, taking into account the C&D 
waste over the pipes.  A copy of the most recent design calculations and installation detail can be found 
in Appendix A.  The installation of the two 36-inch diameter N-12 WT IB stormwater pipes was 
completed in general accordance with the approved construction plans, specifications and details. A pipe 
trench was excavated and the pipes were anchored to the bottom of the trench.  The pipes were then 
embedded in a concrete controlled low strength material (flowable fill) mix consisting of cement, sand, 
fly ash, and water.   

Contractor construction submittals for this pipe installation have been included in Appendix B.  During 
the excavation and installation of the pipe, CEC staff observed on-going work and documented the 
progress with field reports, which are located in Appendix C.  Also included in Appendix C are certified 
copies of survey as-built information collected during the pipe installation. 

CEC staff took photographs of the work during field visits.  A photograph log, with dates and 
descriptions of observations, has been included in Appendix D.  Summit Engineering and Construction 
Services, Inc. performed geotechnical observation and testing of the pipe trench excavation, CLSM 
material, and trench and sidefill compaction.  Included in appendix E are field reports and testing results 
provided by Summit for the pipe installation work.   
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3.0 EARTHWORK 

Soil testing was performed to determine soil densities for the trench excavation bottom and in areas of 
trench sidefill and fill as required to reach the design subgrade. The field description of the soil observed 
for the subgrade is classified as SP-SM by Enviro-Pro, PC (Appendix F).  In addition to the field 
compaction testing, three soil samples (Subgrade #1, Subgrade #2 and Subgrade #3) were taken to 
establish permeability of the subgrade.  The permeability of the soil samples were measured by Summit 
Laboratories with resulting values of 2.12 x 10-5 cm/sec, 4.43 x 10-4 cm/sec, and 6.77 x 10-5 cm/sec.  
Also, Summit Laboratories performed a Particle Size Distribution (USCS) to determine the Grain Size 
classification.  The laboratory classification confirmed the field observation of a poorly graded sand 
with silt and gravel (SP-SM).   

The cap system will be designed and constructed to a permeability less than or equal to these soils 
underlying the landfill, but not more permeable than 1 x 10-5 cm/sec.  Three bulk soil samples (Borrow 
Sample #1, Borrow Sample #2 and Borrow Sample #3) were taken to establish availability of soils 
meeting permeability of final landfill cap.  The permeability of the soil samples were measured by 
Summit Laboratories with resulting values of 6.32 x 10-6 cm/sec, 1.57 x 10-6 cm/sec, and 3.35 x 10-7 
cm/sec.  Also, Summit Laboratories performed a Particle Size Distribution (USCS) to determine the 
Grain Size classification.  The laboratory classification confirmed a light brown silty sand (SM). 

Visual inspection by Enviro-Pro, PC of the prepared subgrade verified that: 

1. Angular or sharp rocks, rocks larger than the specified diameter, and other debris are not present 
on the surface. 

2. There are no soft or yielding areas. 

4.0 SURFACE WATER DRAINAGE STRUCTURES 

The Soil Erosion & Sedimentation Control Plan for the Infill Expansion of Phase I – Cell I (10.9 Acres) 
was submitted and approved by Mecklenburg County.  The design included the expansion of an existing 
sediment basin (SB-2) and construction of a new sediment basin (SB-1) in general conformance with the 
approved construction and erosion control plans.  Photographs of both basins have been included in the 
photograph log in Appendix D. 

5.0 AS-BUILT DRAWINGS 

An as built drawing performed by Patterson Land Surveying, PA is located in Appendix G.  Subgrade 
elevations were verified on a 100-ft grid.  All locations met the minimum permitted subgrade elevations. 
Appendix H contains a certification that construction was completed in accordance with: 

1. The CQA Plan. 
2. The conditions of the Permit to Construct. 
3. The Requirements of 15A NCAC 13B .0541. 
4. Acceptable engineering practices 

6.0 MAJOR PROJECT FEATURES 

Appendix D consists of pictures of major project features and construction across the 3.2 subgrade 
footprint expansion. 
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North Carolina Department of Environment and Natural Resources 

Division of Waste Management 
                 Beverly Eaves Perdue                 Dexter R. Matthews       Dee Freeman 
                        Governor                                                    Director           Secretary 
              
                                                                                                                          

1646 Mail Service Center, Raleigh, North Carolina  27699-1646 
Phone 919-508-8400 \ FAX  919-733-4810 \ Internet:  www.wastenotnc.org/swhome 
An Equal Opportunity / Affirmative Action Employer – 50% Recycled \ 10% Post Consumer Paper 

           Doc. ID No. 15292

 

FACT SHEET 

SOLID WASTE PERMIT NUMBER: 60-13-CDLF-1993 
 

FACILITY: Greenway Waste Solutions at North Meck, LLC, formerly North 

Mecklenburg C&D Landfill 

COUNTY:                         Mecklenburg  

CITY:           Huntersville 

OWNER/           C&D Management Company, LLC 

OPERATOR: Greenway Waste Solutions at North Meck, LLC.   

15300 Holbrooks Road 

Huntersville NC 28078   

 

DESCRIPTION 

In accordance with the Solid Waste Management Rules, specifically Rule 15A NCAC 13B 

.0533(c), the proposed expansion of the Greenway Waste Solutions at North Meck, LLC.  solid 

waste landfill (C&DLF) unit boundary and a substantial volume change in accordance with 

N.C.G.S.130A-294(b1)(1)) requires a new facility permit. The draft permit reflects the request 

by Greenway Waste Solutions at North Meck, LLC., formerly North Mecklenburg C&D Landfill 

to expand the total landfill unit (waste footprint) from 31.1 acres to approximately 34.3 acres. 

The landfill facility boundary will remain at 129.5 acres. Also, the landfill is proposed to expand 

by 1,041,000 cubic yards to a total gross capacity of approximately 3,141,000 cubic yards from 

approximately 2,100,000 cubic yards.  

 

The Service Area, as per the Ordinance and Franchise Agreement to North Mecklenburg 

Landfill, Inc. (transferred to Greenway Waste Solutions at North Meck, LLC)  from the Town of 

Huntersville states that the population to be served by the landfill is the Town of Huntersville, 

Mecklenburg County and all counties contiguous to Mecklenburg County. The Ordinance and 

Franchise Agreement with the Town of Huntersville allows a maximum of 500,000 tons of 

construction and demolition debris waste to be deposited into the landfill each year. The 

estimated annual disposal rate is 120,000 tons per year (291 days per year) or 415 tons/day. 

  

The C&DLF landfill property is owned by C&D Management Company, LLC and operated by 

Greenway Waste Solutions at North Meck, LLC.  The facility is located at 15300 Holbrooks 

Road, Town of Huntersville, Mecklenburg County, North Carolina. 

.  

The Division has determined that the proposed facility plan, engineering plan, construction 

quality assurance plan, operation plan, closure and post-closure plan, and the water quality 



monitoring plan, as identified in the application, satisfy the requirements and intent of the North 

Carolina Solid Waste Management Rules, codified as 15A NCAC 13B .0533.  

 

PERMIT STRUCTURE 

The permit is divided into two parts, the Permit to Construct, and the Permit to Operate, each 

consist of a list of Approved Documents, and specific conditions for the construction, operation, 

and monitoring of the landfill units. A copy of the draft Permit to Construct is attached.  

 

PUBLIC COMMENT PERIOD 

North Carolina Solid Waste Management Rules require that the public be given an opportunity to 

comment on a draft permit for a municipal solid waste management facility. This 45-day 

comment period begins on November 4, 2011 and ends on December 20, 2011 at 5:00 PM.  

The application and draft permit is available for review during business hours (9 AM- 4 PM, 

Monday-Friday, by appointment) at the Division of Waste Management, Solid Waste Section, 

Mooresville Regional Office, 610 East Center Ave. Mooresville, NC 28115. 

 

The administrative record including the application, fact sheet, and draft permit may be viewed 

online at http://portal.ncdenr.org/web/wm/sw. Enter “Document (Tracker)” then enter “6013” in 

the box and then click „Go.” 

 

Persons who wish to comment on either this permit or the proposed permit conditions or to 

object to the permit issuance should submit their comments in writing by December 20, 2011 at 

5:00 PM. Comments should be sent to the address shown below and include the permit number. 

All comments received within the 45-day period will be considered in making the final 

determinations regarding the permit. 

DIVISION CONTACT                                                                                                         

Persons who want to receive notice of the final permit decision should register with the division 

contact. 

John Murray, P.E                               

North Carolina Solid Waste Section 

Mooresville Regional office 

610 East Center Ave., Suite 301 

Mooresville, NC 28115 

 

Phone Number: (704) 663-1699, ext. 2163 

Fax Number: (704) 663-6040 

Email: john.murray@ncdenr.gov 

 

http://portal.ncdenr.org/web/wm/sw
mailto:john.murray@ncdenr.gov
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118 Timber Road, 
Mooresville, NC 28115 
Tel: (704) 799-7570   
Fax: (704) 799-7576                           
 
 
 

 
Letter of Transmittal 

 
  

 
To:    Civil & Environmental Consultants, Inc 

 
 
Job:                 North Mecklenburg Infill  

       2030 S. Tryon Street 
 
 

Attn:              Scott Brown 
        Charlotte, NC 28203 Re:                36” HDPE Pipe Installation 

         
 
WE ARE SENDING YOU   
 
SUB. AGREE. PLANS SHOP 

DRAWINGS 
COPY OF LETTER CHANGE ORDER SAMPLES SPECIFICATIONS SUBMITTAL 

       X 
 
COPIES DATE NO. DESCRIPTION 

1 04-26-12   Infill 36” HDPE Pipe Installation  

 1 04-26-12   ADS Tech Note 5.02 

 1 04-26-12          Pipe Layout Plan 

 1 04-26-12          SG&H Calcs 

1 04-26-12  Filter Fabric Spec 

    

 
 
THESE ARE TRANSMITTED as checked below: 
 
  For approval    X         Approved as submitted              Resubmit ____ copies for approval             
 
  For your use              Approved as noted                  Submit _____ copies for  distribution 
  
  As requested             Returned for corrections             Return _____ corrected prints 
 
  For review and comment   _________________________________________ 
 
  

REMARKS   
 
 
 
 
 
 

 
                                                                      04-26-2012                                                     
Signature                                                       Date 



118 Timber Road ▪ Mooresville, NC  28115 ▪ 704-799-7570 ▪ 704-799-7576 (fax) 

 
 
 
 
36” HDPE Pipe Installation     April 25th, 2012 
 
 
Method for Preventing Pipe Flotation – The flowable fill for the 36 inch HDPE 
pipes will be installed in accordance with the attached ADS technical note TN 5.02, 
October 2009.  The pipes will be restrained to prevent flotation in the trench due to 
the addition of the flowable fill.  Three steel I-beams laid perpendicular to the trench 
will be installed to restrain each 20 or 13 linear foot parallel pipe section.  Each steel 
I-beam will be fitted with a saddle that fits across the pipes, and is fully adjustable to 
accommodate different trench depths.  The saddle will prevent both vertical and 
horizontal displacement of the pipes during the addition of the flowable fill. 
 
Pipe and Backfill Placement – The pipe will be installed in accordance with SG&H 
36 inch diameter Corrugated HDPE Pipe Design and Sheet SK-1, 11/3/2009 
(attached), ADS recommendations and the approved construction drawings.   
The trench excavation will begin on the downstream end of the pipe run at the 
installed concrete headwall.  Excavation will be accomplished utilizing a track hoe 
with a bucket with “teeth” to the design grade.  Excavation will occur in one hundred 
foot runs.  The trench will be excavated to 10 ½ feet in width and to the proper depth 
in accordance with Sheet SK-1 and the approved construction plans.  The trench 
bottom will then be mechanically compacted and field density tests performed.  The 
field density tests of the trench bottom will be measured to ensure compaction to 
95% of maximum standard Proctor density and will be conducted at the frequency 
indicated below: 
 
Test Frequency 1 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 linear feet of pipe installed.   Select locations randomly 
and include tests on both sides of the pipe.  If any individual test fails, remove and/or 
re-compact and re-test the lift until it passes.  If two or more individual tests 
(including re-tests) fail in the first 400 linear feet of installation, evaluate compaction 
procedures and continue to conduct four tests every 100 linear feet until no test 
failures occur for 16 consecutive tests.  After meeting the forgoing requirements, 
move to Test Frequency 2. 
 
Test Frequency 2 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe and at different elevations.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in any 16 consecutive tests, revert to Test Frequency 1. 
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Unsuitable soils or rocks in the trench bottom will be removed in accordance with 
SG&H 36 in. Diameter Corrugated HDPE Pipe Design and Sheet SK-1, 11/3/2009.  
In accordance with SG&H SK-1, the soil directly under the invert of the pipes, one 
foot in width and three inches in depth will be loosened prior to pipe placement.  
After the pipe is placed in the trench, the joints will be articulated to provide a joint 
deflection in accordance with the pipe plan layout.  All pipe joints will be wrapped in 
geo-textile fabric and taped to secure the wrap to each joint.  The fabric will be a 
class IV non-woven geotextile fabric in accordance with NCRS – MEFOTG, Section 
IV Construction Specification 495.  After the joints are wrapped with the geotextile 
fabric and taped, the joint deflection will be measured by a professional land 
surveyor.  
 
Once the pipe deflection has been recorded, the pipes will be restrained using the 
steel I-beam and saddle system to prevent pipe flotation.  Flowable fill will be 
installed according to ADS recommendations to the depth shown in SK-1.  The 
placement of flowable fill in the first trench will consist of 80 linear feet of flowable fill 
placed to design height with the final 20 feet tapering down at an approximate 4:1 
slope to the end of the 100 foot trench.  All subsequent 100 foot trenches will include 
placing flowable fill in the previous 20 foot length of the trench and tapering down as 
previously discussed for the final 20 feet.   
 
To prevent flowable fill from entering the pipe, a pipe plug will be installed in the 
open end of the pipe and will be removed after the flowable fill has set.  Two 
samples of flowable fill from each trench section will be taken per ASTM D 4832 and 
tested by a certified testing facility to determine the 28 day compressive strength, 
which should be between 500 and 1,000 psi. 
 
After the flowable fill has set, un-compacted material will be placed over the pipe in 
accordance with SG&H SK-1.  In those areas where filling will be required to reach 
final grade, sidefill will be placed on either side of the completed trench in 18 inch 
lifts.  The sidefill areas will be compacted, the soil directly over the trench will not be 
compacted.  The sidefill for those areas that require fill (fill height above non-native, 
undisturbed soil) will be placed and compacted in accordance with SG&H 36 inch 
Diameter Corrugated HDPE Pipe Design and Sheet SK-1, 11/3/2009 (attached).  
Compacted sidefill will be tested to ensure compaction to 95% of maximum standard 
Proctor density.  This testing will be conducted at the following frequency:  
 
Test Frequency 1 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 lf of pipe installed.   Select locations randomly and 
include tests on both sides of the pipe.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in the first 400 linear feet, evaluate compaction procedures and continue 
to conduct four tests every 100 linear feet until no test failures occur for 16 
consecutive tests.  After meeting the forgoing requirements, move to Test Frequency 
2. 
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Test Frequency 2 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe and at different elevations.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in any 16 consecutive tests, revert to Test Frequency 1. 
 
Method for Measuring Joint Deflection – Pipe deflection will be required for the 
majority of joints in the pipe alignment.  The pipe deflections are labeled in the 
attached alignment plan and will be either 1 or 2 degrees.  All pipe joints, regardless 
of deflection will be wrapped in geotechnical fabric and taped to prevent flowable fill 
from entering the pipes (see pipe and backflow placement).   The pipe curve 
alignment depicting the layout, pipe sizes and deflection angles has been included 
with this submittal.    
 
To achieve deflection in a pipe joint, the center line of the downstream pipe will be 
marked on the top at the upstream end of the pipe using a plum bob, level and tape.  
The upstream pipe will be inserted into the end of the downstream pipe in a straight 
alignment with coupler per ADS installation guidelines.  The center line of the 
upstream end of the upstream pipe will be marked.  The perpendicular pull length 
will be calculated using the degree of deflection and pipe length, and the end of the 
upstream pipe will be pulled the appropriate distance and direction to achieve the 
required deflection angle.  All measurements and deflections angles will be recorded 
in a field book.  Nomenclature of joints will be recorded as xR or xL.  The x will 
indicate the joint from the down gradient end of the pipe system moving upwards.  
The “R” will indicate the right pipe as one looks up gradient and the “L” will indicate 
the left pipe.   
 
After the pipe has been placed in the trench and the joints have been wrapped with 
geo-textile fabric and prior to placement of the flowable fill in the pipe trench, pipe 
joint deflection will be measured by a professional land surveyor.  The surveyor will 
gather horizontal location and elevation information in two locations for each pipe 
stick. This will enable a CAD drawing to be prepared that accurately depicts the joint 
deflections by comparing it to the placement of the previous pipe.  The surveyor will 
provide a signed and sealed as-built drawing depicting the pipe deflection and invert 
elevation at each joint for each of the parallel pipe runs after the installation of the 
pipe has been completed. 
 
 

                         
Signature _________________________ 
 
Print Name ____Rob Moss____________ 
 
Title __________Project Manager______ 
 
Date _________April 25th, 2012________ 
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Introduction 
The use of flowable fill, also known as controlled low strength material (CLSM), controlled density fill (CDF), and slurry 
fill, as pipe bedding and backfill material has steadily been increasing.  The term “flowable fill” encompasses a variety 
of fill materials that are used as alternates to compacted granular fill.  The materials are comprised of mixtures of sand, 
Portland cement, Class C or Class F fly ash, and water.  In addition, the mix is typically flowable and self-leveling at the 
time of placement. 

 
Flowable fill is an alternative to conventional soil or stone backfill and has been used for unique applications and 
installations of pipe for some time.  It has the advantage of providing excellent strength quickly while providing an easy 
and efficient placement system.  Flowable fill has proven to be a viable alternative when stone, sand, or other backfills 
have limited availability or cost prohibits their use.  Even with these advantages it is necessary that the fill be controlled 
and care taken to provide for the proper installation.   

Use of Flowable Fill 
The following provides some advantages and disadvantages 
when deciding whether flowable fill should be specified or 
recommended on a project. 

Advantages 
• Allows for narrower trench and less disturbance to 

the native material. 
• Eliminates the need for backfill compaction. 
• Ensured proper distribution of support around the 

pipe. 
• Reduces of the amount of material excavated on a 

project. 
• Time, personnel and equipment required to install 

flowable fill are typically less than that required for proper placement and compaction of conventional 
backfill materials, particularly fine-grained soils. 

• Flowable fill may be made on-site using native soil as part of the mix where silty sands exist. 
• Time and equipment required for compressive strength testing is often less than that required to test soil 

compaction.  

Disadvantages 
• More costly than granular backfill due to the many components required and specialized delivery. 
• Improper mix components can cause difficult future excavation if taps or extensions are required. 
• Cannot be stockpiled on site like granular backfill.  Time saved during the placement of the flowable fill can 

be wasted waiting on ready-mix delivery. 
• Unless precaution is taken, the potential for pipe flotation is high during the installation process. 

  

TECHNICAL NOTE 
Flowable Fill Backfill for Thermoplastic Pipe

TN 5.02
October 2009
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Mix Design 
The mix design of CLSM for flowable fill is beyond the scope of this document.  However, care should be taken to 
make sure that the mix is designed to provide adequate strength but remain soft enough to be excavated should it be 
necessary to do so.  A suggested range is between 50 psi and 100 psi for the 28 day strength; mixes that have 28-day 
compressive strengths greater than 100 psi should be avoided due to increased difficulty in future excavation, if 
needed.  The mix design should be laboratory tested prior to installation ensure that the proper results are obtained 
during field batching.  The field mix may also require monitoring and adjustments to maintain the proper mix and 
properties.  These variations in the field mix can be due to many factors including water content, temperature and 
humidity during placement. 
 

Installation Considerations 
Environment 
Flowable fill cannot be used in all temperature and weather conditions.  It is recommended that the temperature be 
at least 40˚F and that the soil exposed to the flowable fill be unfrozen.  There should be no appreciable 
precipitation during the first 24 hours after placement. 
 
Joints 
For flowable fill applications, the use of a watertight joint is recommended. For other types of joints, precautionary 
measures should be taken to prevent infiltration. With this type of joint, water can “bleed” through the joint during 
the fill material curing, facilitating the process.  This will depend nearly entirely on the consistency of the mix 
design.  The fine-grained materials in the fill material are not permitted to infiltrate the joint. 
 
Placement of Flowable Fill 
Trench excavation should follow normal procedures and meet all OSHA safety regulations.  Trench width will be 
dictated by the native material strength.  When acceptable in-situ material exists in the trench, like rock or other 
high-bearing soils, it is possible that the trench widths may be reduced to within 6-in along each side of the pipe, 
provided there is enough space to place and properly compact the fill in the pipe haunches. Table 1 depicts typical 
trench widths for a flowable fill installation.  In soft in-situ materials a wider trench width may be necessary.  Once 
the trench is excavated to the proper line and grade, placement of pipe may begin.  The pipe should be laid in the 
trench and joined in accordance with publish recommended installation guidelines. 

 
Table 1 

Recommended Trench Widths for Flowable Fill Backfill 
Nominal Pipe 

Diam, 
in. (mm) 

Minimum Trench 
in. (m) 

Nominal Pipe 
Diam, 

in. (mm) 
Minimum Trench 

in. (m) 

12 (300) 22 (0.6) 36 (900) 59 (1.5) 
15 (375) 27 (0.7) 42 (1050) 66 (1.7) 
18 (450) 33 (0.8) 48 (1200) 74 (1.9) 
24 (600) 42 (1.0) 54 (1350) 82 (2.0) 
30 (750) 51 (1.3) 60 (1500) 90 (2.3) 

   *AASHTO LRFD Section C12.6.6.1, 2006 
 

It is recommended that both an anchoring system and incremental lifts be utilized during installation. Refer to 
Figure 1 and Table 2 below for lift recommendations. Keep in mind that the fill should be brought up evenly on both 
sides to prevent unbalanced forces from acting on the pipe.  A waiting period should be provided between lifts, as 
specified by the design engineer.  This time is dependent on the mix design as well as ambient temperature and 
moisture.  The mix supplier should be contacted to determine the site-specific waiting period recommended 
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between lifts. Compressive strength typically seen with flowable fill is 40-60 psi within one week. NOTE: The use of 
plasticizers or other add mixtures can greatly affect cure time and final compressive strength. For most construction 
projects, work can resume 4 to 6 hours after final placement.  While it is recommended to place the flowable fill in 
incremental lifts, it should be noted, one continuous lift may be used provided flotation restraints have been 
properly designed and installed. 

 
If additional backfill is to be placed over the flowable fill to reach final grade it should not be placed until the 
flowable fill has reached a minimum compressive strength as determined by the design engineer.  Because 
moisture is beneficial to curing it may be desirable to place a thin layer of soil (6 inches) on top of the flowable fill 
section for enhanced curing.   

 
                      Figure 1                         Table 2 
     Typical Backfill Structure                        Recommended Lift Heights
            

 
 
 
Anchoring Systems 
Probably the greatest concern associated with flowable 
fill during installation is its tendency to float the pipe.  
Flotation and misalignment issues are extremely critical 
and should not be ignored.  When backfilling with CLSM, 
the absence of soil overburden will cause the pipe to 
float since the pipe weight does not offset the CLSM 
uplift.  Therefore, the pipe must be anchored to keep the 
intended alignment and grade. There are a number of 
acceptable methods for anchoring the pipe in the trench. 
It may be assumed that flowable fill acts as a fluid with a 
density of 140 - 150 lb/cu ft. prior to stiffening.  When 
properly designed, pipe restraints should account for 
buoyant forces exerted by the fluid.  When the fill 
hardens, flotation is no longer a concern. 

 
Common methods include the use of dry CLSM placed 
at intervals along the pipe to hold it down, use of native material at intervals along the pipe to hold it down, or rebar 
placed in an “X” pattern above the pipe and anchored into the trench sidewall.  Additional methods may include a 
pre-cast concrete swamp weight, or a commercially available screw anchor assembly. Anchor design and spacing 
shall be determined by the project design engineer. For other restraint options and additional technical information 
related to floatation, refer to Technical Note 5.05: Pipe Flotation. 

Nominal 
Pipe Diam, 

in. (mm) 

1st Lift 
Height, 
in. (mm) 

2nd Lift 
Height, 

in. (mm ) 
12 (300) 4 (101) 5 (127) 
15 (375) 5 (127) 6 (152) 
18 (450) 6 (152) 7 (178) 
24 (600) 7 (178) 9 (229) 
30 (750) 9 (229) 12 (305) 
36 (900) 11 (280) 14 (356) 
42 (1050) 12 (305) 16 (406) 
48 (1200) 14 (356) 18 (457) 
54 (1350) 15 (381) 20 (508) 
60 (1500) 17 (432) 22 (559) 
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36 in. Diarneter Corrugated HDpE Pipe Design

Project No.: 090206

Project: Landfill Expansion lll, North Mecklenburg

Date:

5r&rssN

C&D Landfill, Inc., Mecklenburg County, North Garolina

3 November 2009

HDPE Material Design Properties (AASHTO LRFD Bridge Design Specifications {4th Ed.):

Pipe Data, provided by Advanced Drainage Systems {ADS}, Inc.:

Pipe standard

Inside diameter, in.

Outside diameter, in.

Corrugated rib profile/properties:

Cross-sectional area, in.2/in.

Moment of Inertia, in.4/in.

Distance from inside diameter to neutral axis. in.

Period of profile, in.

Height of profile, in.

Short term modulus of elasticity. ksi

Long term modulus of elasticity, ksi

Compressive limiting strain

Design Data, provided by BP Barber, Inc.:

Totalfill height, ft

Embankment trash density, pcf

Backfitl Data:

Backfill and flowable fill density, pcf

Primary backfill around pipe.

Flowable fill. 28 day compressive strength. psi

Flowable fill, flow consistency perASTM D 6103, in

Backfill at sides of flowable fill (sidefill):

USCS (ASTM D 2487) classification

Minimum density, % of maximum per ASTM D 698
s?tif5*r* i:lj&iPgmTr fi, i{fsllg ti",t,;
4 lrii.._:.-: '- -r-', ii,:::r:jI;jjl : 1.-:ilt, i;.,,i:
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AASHTO M294

36

41.1

0.403

0"318

1.07

5.20

2,54

44n

22

0 0409

150

60

124

500 - 1,0CI0

:,

SW, GW, or GP

95

This design is based solely on soils data provided by BP Barber and analysis of the pipe
behavior for circumferential effects. Design for control of differential longitudinal settlement and
other sources of longitudinal stress to prevent damage to the pipe by others.
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3S in. Diameter Corrugated HDPE Pipe Design

Project No.: 090206

SI&,&PS*${ GAj&SPHXTI s. b4fiSf;ft

Project: Landfill Expansion lll, North Mecklenburg sStY

Date;

C&D Landfill, lnc., Mecklenburg Gounty, North Carolina

3 November 2009

Uncompacted zone material: See Projeci Specifications

Note. ASTM A 2487 materials GC, SC, CL or SM are acceptable.

Dimensions and addrtional installation criteria See Sheet SK-1

Materials:

1. The 36 in. diameter drain pipes shall be N-12 WT lB pipe per AASHTO M294
manufactured by Advanced Drainage Systems. Inc., Hilliard, OH, or approved equal.
The pipe shall have a reinforced bell with a belltolerance device installed by ADS.

2. The pipe joints shall be watertight in accordance with the requirements of ASTM D 3212.

3. Gaskets shall be supplied by ADS and covered with a removable. protective wrap until
just before joint assembly to ensure the gasket is free from debris. A joint lubricant
available from ADS shall be applied to the gasket and bell just prior to joint assembly

4. Flowable fill mix shall consist of cement, sand, fly ash, and water and shall meet the
material requirements of this specification (see Sheet 1). Large quantities of entrained
air shall not be permitted. Coarse aggregate may also be used, provided rnaterial
requirements are met.

5. Submit mix design for flowable fill and procedures for anchoring pipe against flotation
and other movement during placement of the flowable fill.

Pipe Installation $equence:

1. The contractor shall submit a plan for all sequences and procedures to be used for
placing and backfilling the pipe. No pipe or backfill may be placed pnor to receiving the
engineer'$ approval of the backfilling plan. General issues that the backfill plan should
address are included below.

2. The contractor is responsibte for assuring thai all applicable $afety standards are
complied with in all aspects of the pipe and backfill installation.

3, Pipe shall be installed as indicated on Sheet SK-1

4. Prepare native soil to allow placement of pipe and flowable fill on a uniform firm surface.
No rocks or clumps larger than 1 in. shall be in the bedding beneath the pipe for a
minimum depth of 3 in. lf native material is determined ts be unsuitable by the Engineer,
remove to a depth of 6 in. for the full width of the flowable fill zone and replace with the

siA"$,1:';:r'i $i;t*\Ff sl? a $f;s#f l**
.,. ,r,:.,::. :iiJ:.:ii: ::r::i.::f:t:: I ;r;ll:. ::tj
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36 in. Diameter Corrugated HDPE pipe Design

Project No.: 090206

Pr<rject: Landfill Expansion lll, North Mecklenburg

Date:

SifstPS*F* St"{tutF*RTf s. F$*GHft

C&D Landfill, Inc., Mecklenburg County, North Carolina

3 November 2009

material specified for.sidefill and compact to 95% of maxinrum standard Proctor density.
except the material directly beneath the pipe shall be uncompacted; see Step 5.

Loosen soil directly under invert of prpe for a width of onethird of the diameter to a depth
of 3 in.; see Sheet SK-1.

The bottorn of the trench excavation shall be kept dry and free of water during
preparation of the bedding, installation of the pipe. and installation of the flowable fill.

Install pipe and complete joints in accordance with ASTM D 2321and ADS rnstailation
recommendations.

Install sidefill and backfill as follows:

. Place specified sidefill material and flowable fill material around and at sides of
pipe.

. For ease of construction, sidefill and flowable fill may be placed incrementally,
i.e., 2 to 3 ft of sidefill material may be placed and compacted (in suitable lifl
thicknesses to allow compaction to specified level) followed by placement of
flowable fill. Alternatively, the contractor may place and compact all sidefill
material prior to installing the pipe. The contractor shall submit details of the
placing procedures and confirm that the required compaction is achieved for the
full height of the sidefill.

. The flowable fill shall be installed in equal lifts on both sides of and in between
the pipe to prevent eccentric loading.

r Visually monitor the placement of sidefill material. Conduct field densitv tests at
locations and frequency directed by the Engineer.

. The contractor is responsible for anchoring pipe to resist flotation or other
rnovements while placing flowable fill. Anchoring systern must not damage pipe

. Pipe shall be thoroughly cleaned and free of foreign matter prior to installation of
flowable fill.

r Place uncompacted embankment material from top of flowable fill to depths and
widths shown on Sheet SK-1.
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3S in. Diarneter Corrugated HDPE pipe Design
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Project No.: 090?06

Project: Landfill Expansion lll, North Mecklenburg
C&D Landfill, Inc., Mecklenburg County, North Carolina

Date: 3 November 2009

After placing flowable fill, inspect pipe and
minimum of 50 ft intervals along pipeline,
observations to the engineer.

measure vertical diarneter at a
Report deflections and any other

I

1n

11

lf approved by the Engineer, proceed with placement of embankment materiat.
compacting per project specifications.

' After completion of backfill, inspect pipe and re-mea$ure vertical diameter at a
minintum of 50 ft intervals along pipeline. Record pipe conditions. provide a
report of deflections and observed pipe conditions to engineer.

Connection of the pipe with existing or new structures shall be in accordance with ADS
installation recommendations.

Upon completion the contractor is responsible for removal of any materials from inside
the pipe, including any flowable fill that enters the pipe.

A curved pipe alignment may be installed in accordance with ADS maximum allowable
pipe bend angle (lateral joint rotation): see ADS corrugated HDPE pipe installation
guide. lf the proposed pipe alignment exceeds the maximum allowable pipe bend angle,
coupling bands, manufactured by ADS may be used to accommodate the curvature.
The proposed curved pipe alignment and coupling bands shall be submitted to the
engineer for approval prior to manufacturing or installing the pipe.
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36 in. Diameter Corrugated HDPE Pipe Design I 
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project No.: 0e0206 *$$pi;'e ;iifin 
u*-* el€- ?"y 2=Project: Landfill Expansion ltl, North Mecklenburg 5 ,.rf Sq+L i E

C&D Landfill,Inc., Mecklenburg County, North Carolina 7_,'./,^ i28519 I 5

Date: 3 November2009 
' 'rv'srr vq'v'"q "f"ffiM

Pipe Maintenatlce Program: | -'4;l'fy,i'o*?q*;,ffF'[.'iffis

1. The pipe shall be maintained clear of all debris and inspected periodically for joint
leakage or deformation.

2. lnspection of the piping system shall be performed a minimum of once every five years
or after major rain events if debris has accumulated in the pipe. The inspbction shall
include entry into the piping system by either man entry or using closed circuit television
{CCTV) to identify signs of structural distress and/or soil/watei infiltration. lf structural
distress or infiltration is observed a licensed professional engineer should be contacted
to evaluate the piping syslem. Man entry shall only be performed by certified confined
space entry personnel.

3. Prior to inspection and maintenance, the piping system shall be thoroughly cleaned by
either manual methods or by using a vacuum truck to remove sediment build up,
Cleaning shall be performed at the discretion of the individuals responsible for
maintenance of the system, but should be scheduled during a dry season. Cleaning
shall be performed a minimum of once per year.
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118 Timber Road, 
Mooresville, NC 28115 
Tel: (704) 799-7570   
Fax: (704) 799-7576                           
 
 
 

 
Letter of Transmittal 

 
  

 
To:    Civil & Environmental Consultants, Inc 

 
 
Job:                 North Mecklenburg Infill  

       2030 S. Tryon Street 
 
 

Attn:              Scott Brown 
        Charlotte, NC 28203 Re:                Concrete Mix Designs 

         
 
WE ARE SENDING YOU   
 
SUB. AGREE. PLANS SHOP 

DRAWINGS 
COPY OF LETTER CHANGE ORDER SAMPLES SPECIFICATIONS SUBMITTAL 

       X 
 
COPIES DATE NO. DESCRIPTION 

1 04-26-12   Concrete Mix Designs (Flowable Fill & Headwall) 

     

    

    

    

    

 
 
THESE ARE TRANSMITTED as checked below: 
 
  For approval    X         Approved as submitted              Resubmit ____ copies for approval             
 
  For your use              Approved as noted                  Submit _____ copies for  distribution 
  
  As requested             Returned for corrections             Return _____ corrected prints 
 
  For review and comment   _________________________________________ 
 
  

REMARKS   
 
 
 
 
 
 

 
                                                                      04-26-2012                                                     
Signature                                                       Date 
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118 Timber Road, 
Mooresville, NC 28115 
Tel: (704) 799-7570   
Fax: (704) 799-7576                           
 
 
 

 
Letter of Transmittal 

 
  

 
To:    Civil & Environmental Consultants, Inc 

 
 
Job:                 North Mecklenburg Infill  

       2030 S. Tryon Street 
 
 

Attn:              Scott Brown 
        Charlotte, NC 28203 Re:                36” HDPE Pipe Installation 

         
 
WE ARE SENDING YOU   
 
SUB. AGREE. PLANS SHOP 

DRAWINGS 
COPY OF LETTER CHANGE ORDER SAMPLES SPECIFICATIONS SUBMITTAL 

       X 
 
COPIES DATE NO. DESCRIPTION 

1 04-26-12   Infill 36” HDPE Pipe Installation  

 1 04-26-12   ADS Tech Note 5.02 

 1 04-26-12          Pipe Layout Plan 

 1 04-26-12          SG&H Calcs 

1 04-26-12  Filter Fabric Spec 

    

 
 
THESE ARE TRANSMITTED as checked below: 
 
  For approval    X         Approved as submitted              Resubmit ____ copies for approval             
 
  For your use              Approved as noted                  Submit _____ copies for  distribution 
  
  As requested             Returned for corrections             Return _____ corrected prints 
 
  For review and comment   _________________________________________ 
 
  

REMARKS   
 
 
 
 
 
 

 
                                                                      04-26-2012                                                     
Signature                                                       Date 
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36” HDPE Pipe Installation     April 25th, 2012 
 
 
Method for Preventing Pipe Flotation – The flowable fill for the 36 inch HDPE 
pipes will be installed in accordance with the attached ADS technical note TN 5.02, 
October 2009.  The pipes will be restrained to prevent flotation in the trench due to 
the addition of the flowable fill.  Three steel I-beams laid perpendicular to the trench 
will be installed to restrain each 20 or 13 linear foot parallel pipe section.  Each steel 
I-beam will be fitted with a saddle that fits across the pipes, and is fully adjustable to 
accommodate different trench depths.  The saddle will prevent both vertical and 
horizontal displacement of the pipes during the addition of the flowable fill. 
 
Pipe and Backfill Placement – The pipe will be installed in accordance with SG&H 
36 inch diameter Corrugated HDPE Pipe Design and Sheet SK-1, 11/3/2009 
(attached), ADS recommendations and the approved construction drawings.   
The trench excavation will begin on the downstream end of the pipe run at the 
installed concrete headwall.  Excavation will be accomplished utilizing a track hoe 
with a bucket with “teeth” to the design grade.  Excavation will occur in one hundred 
foot runs.  The trench will be excavated to 10 ½ feet in width and to the proper depth 
in accordance with Sheet SK-1 and the approved construction plans.  The trench 
bottom will then be mechanically compacted and field density tests performed.  The 
field density tests of the trench bottom will be measured to ensure compaction to 
95% of maximum standard Proctor density and will be conducted at the frequency 
indicated below: 
 
Test Frequency 1 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 linear feet of pipe installed.   Select locations randomly 
and include tests on both sides of the pipe.  If any individual test fails, remove and/or 
re-compact and re-test the lift until it passes.  If two or more individual tests 
(including re-tests) fail in the first 400 linear feet of installation, evaluate compaction 
procedures and continue to conduct four tests every 100 linear feet until no test 
failures occur for 16 consecutive tests.  After meeting the forgoing requirements, 
move to Test Frequency 2. 
 
Test Frequency 2 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe and at different elevations.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in any 16 consecutive tests, revert to Test Frequency 1. 

Provide a sketch showing 

I-beam/saddle system including 

dimensions and quantities of all 

members and components.  

During on-site field monitoring of 

pipe installation, CEC field 

engineer shall verify I-beams are 

not deflecting the HDPE pipes.

Submit calculations showing 

the I-beams will prevent 

flotation and that beam 

deflection of the pipe between 

I-beams will not result in 

reverse slope in the pipe.  

Otherwise place CLSM in lifts 

per ADS recommendations.
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Unsuitable soils or rocks in the trench bottom will be removed in accordance with 
SG&H 36 in. Diameter Corrugated HDPE Pipe Design and Sheet SK-1, 11/3/2009.  
In accordance with SG&H SK-1, the soil directly under the invert of the pipes, one 
foot in width and three inches in depth will be loosened prior to pipe placement.  
After the pipe is placed in the trench, the joints will be articulated to provide a joint 
deflection in accordance with the pipe plan layout.  All pipe joints will be wrapped in 
geo-textile fabric and taped to secure the wrap to each joint.  The fabric will be a 
class IV non-woven geotextile fabric in accordance with NCRS – MEFOTG, Section 
IV Construction Specification 495.  After the joints are wrapped with the geotextile 
fabric and taped, the joint deflection will be measured by a professional land 
surveyor.  
 
Once the pipe deflection has been recorded, the pipes will be restrained using the 
steel I-beam and saddle system to prevent pipe flotation.  Flowable fill will be 
installed according to ADS recommendations to the depth shown in SK-1.  The 
placement of flowable fill in the first trench will consist of 80 linear feet of flowable fill 
placed to design height with the final 20 feet tapering down at an approximate 4:1 
slope to the end of the 100 foot trench.  All subsequent 100 foot trenches will include 
placing flowable fill in the previous 20 foot length of the trench and tapering down as 
previously discussed for the final 20 feet.   
 
To prevent flowable fill from entering the pipe, a pipe plug will be installed in the 
open end of the pipe and will be removed after the flowable fill has set.  Two 
samples of flowable fill from each trench section will be taken per ASTM D 4832 and 
tested by a certified testing facility to determine the 28 day compressive strength, 
which should be between 500 and 1,000 psi. 
 
After the flowable fill has set, un-compacted material will be placed over the pipe in 
accordance with SG&H SK-1.  In those areas where filling will be required to reach 
final grade, sidefill will be placed on either side of the completed trench in 18 inch 
lifts.  The sidefill areas will be compacted, the soil directly over the trench will not be 
compacted.  The sidefill for those areas that require fill (fill height above non-native, 
undisturbed soil) will be placed and compacted in accordance with SG&H 36 inch 
Diameter Corrugated HDPE Pipe Design and Sheet SK-1, 11/3/2009 (attached).  
Compacted sidefill will be tested to ensure compaction to 95% of maximum standard 
Proctor density.  This testing will be conducted at the following frequency:  
 
Test Frequency 1 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 lf of pipe installed.   Select locations randomly and 
include tests on both sides of the pipe.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in the first 400 linear feet, evaluate compaction procedures and continue 
to conduct four tests every 100 linear feet until no test failures occur for 16 
consecutive tests.  After meeting the forgoing requirements, move to Test Frequency 
2. 
 
 
 

Provide how long the CLSM must cure prior to initiating backfill, based on 
suppliers recommendations.

and at different elevations.
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Test Frequency 2 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe and at different elevations.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in any 16 consecutive tests, revert to Test Frequency 1. 
 
Method for Measuring Joint Deflection – Pipe deflection will be required for the 
majority of joints in the pipe alignment.  The pipe deflections are labeled in the 
attached alignment plan and will be either 1 or 2 degrees.  All pipe joints, regardless 
of deflection will be wrapped in geotechnical fabric and taped to prevent flowable fill 
from entering the pipes (see pipe and backflow placement).   The pipe curve 
alignment depicting the layout, pipe sizes and deflection angles has been included 
with this submittal.    
 
To achieve deflection in a pipe joint, the center line of the downstream pipe will be 
marked on the top at the upstream end of the pipe using a plum bob, level and tape.  
The upstream pipe will be inserted into the end of the downstream pipe in a straight 
alignment with coupler per ADS installation guidelines.  The center line of the 
upstream end of the upstream pipe will be marked.  The perpendicular pull length 
will be calculated using the degree of deflection and pipe length, and the end of the 
upstream pipe will be pulled the appropriate distance and direction to achieve the 
required deflection angle.  All measurements and deflections angles will be recorded 
in a field book.  Nomenclature of joints will be recorded as xR or xL.  The x will 
indicate the joint from the down gradient end of the pipe system moving upwards.  
The “R” will indicate the right pipe as one looks up gradient and the “L” will indicate 
the left pipe.   
 
After the pipe has been placed in the trench and the joints have been wrapped with 
geo-textile fabric and prior to placement of the flowable fill in the pipe trench, pipe 
joint deflection will be measured by a professional land surveyor.  The surveyor will 
gather horizontal location and elevation information in two locations for each pipe 
stick. This will enable a CAD drawing to be prepared that accurately depicts the joint 
deflections by comparing it to the placement of the previous pipe.  The surveyor will 
provide a signed and sealed as-built drawing depicting the pipe deflection and invert 
elevation at each joint for each of the parallel pipe runs after the installation of the 
pipe has been completed. 
 
 

                         
Signature _________________________ 
 
Print Name ____Rob Moss____________ 
 
Title __________Project Manager______ 
 
Date _________April 25th, 2012________ 
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Introduction 
The use of flowable fill, also known as controlled low strength material (CLSM), controlled density fill (CDF), and slurry 
fill, as pipe bedding and backfill material has steadily been increasing.  The term “flowable fill” encompasses a variety 
of fill materials that are used as alternates to compacted granular fill.  The materials are comprised of mixtures of sand, 
Portland cement, Class C or Class F fly ash, and water.  In addition, the mix is typically flowable and self-leveling at the 
time of placement. 

 
Flowable fill is an alternative to conventional soil or stone backfill and has been used for unique applications and 
installations of pipe for some time.  It has the advantage of providing excellent strength quickly while providing an easy 
and efficient placement system.  Flowable fill has proven to be a viable alternative when stone, sand, or other backfills 
have limited availability or cost prohibits their use.  Even with these advantages it is necessary that the fill be controlled 
and care taken to provide for the proper installation.   

Use of Flowable Fill 
The following provides some advantages and disadvantages 
when deciding whether flowable fill should be specified or 
recommended on a project. 

Advantages 
• Allows for narrower trench and less disturbance to 

the native material. 
• Eliminates the need for backfill compaction. 
• Ensured proper distribution of support around the 

pipe. 
• Reduces of the amount of material excavated on a 

project. 
• Time, personnel and equipment required to install 

flowable fill are typically less than that required for proper placement and compaction of conventional 
backfill materials, particularly fine-grained soils. 

• Flowable fill may be made on-site using native soil as part of the mix where silty sands exist. 
• Time and equipment required for compressive strength testing is often less than that required to test soil 

compaction.  

Disadvantages 
• More costly than granular backfill due to the many components required and specialized delivery. 
• Improper mix components can cause difficult future excavation if taps or extensions are required. 
• Cannot be stockpiled on site like granular backfill.  Time saved during the placement of the flowable fill can 

be wasted waiting on ready-mix delivery. 
• Unless precaution is taken, the potential for pipe flotation is high during the installation process. 

  

TECHNICAL NOTE 
Flowable Fill Backfill for Thermoplastic Pipe

TN 5.02
October 2009

 

Each truck load of CLSM shall be tested in the field per ASTM D6103 and show 

conformance to specified flow consistency of 9 in.
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Mix Design 
The mix design of CLSM for flowable fill is beyond the scope of this document.  However, care should be taken to 
make sure that the mix is designed to provide adequate strength but remain soft enough to be excavated should it be 
necessary to do so.  A suggested range is between 50 psi and 100 psi for the 28 day strength; mixes that have 28-day 
compressive strengths greater than 100 psi should be avoided due to increased difficulty in future excavation, if 
needed.  The mix design should be laboratory tested prior to installation ensure that the proper results are obtained 
during field batching.  The field mix may also require monitoring and adjustments to maintain the proper mix and 
properties.  These variations in the field mix can be due to many factors including water content, temperature and 
humidity during placement. 
 

Installation Considerations 
Environment 
Flowable fill cannot be used in all temperature and weather conditions.  It is recommended that the temperature be 
at least 40˚F and that the soil exposed to the flowable fill be unfrozen.  There should be no appreciable 
precipitation during the first 24 hours after placement. 
 
Joints 
For flowable fill applications, the use of a watertight joint is recommended. For other types of joints, precautionary 
measures should be taken to prevent infiltration. With this type of joint, water can “bleed” through the joint during 
the fill material curing, facilitating the process.  This will depend nearly entirely on the consistency of the mix 
design.  The fine-grained materials in the fill material are not permitted to infiltrate the joint. 
 
Placement of Flowable Fill 
Trench excavation should follow normal procedures and meet all OSHA safety regulations.  Trench width will be 
dictated by the native material strength.  When acceptable in-situ material exists in the trench, like rock or other 
high-bearing soils, it is possible that the trench widths may be reduced to within 6-in along each side of the pipe, 
provided there is enough space to place and properly compact the fill in the pipe haunches. Table 1 depicts typical 
trench widths for a flowable fill installation.  In soft in-situ materials a wider trench width may be necessary.  Once 
the trench is excavated to the proper line and grade, placement of pipe may begin.  The pipe should be laid in the 
trench and joined in accordance with publish recommended installation guidelines. 

 
Table 1 

Recommended Trench Widths for Flowable Fill Backfill 
Nominal Pipe 

Diam, 
in. (mm) 

Minimum Trench 
in. (m) 

Nominal Pipe 
Diam, 

in. (mm) 
Minimum Trench 

in. (m) 

12 (300) 22 (0.6) 36 (900) 59 (1.5) 
15 (375) 27 (0.7) 42 (1050) 66 (1.7) 
18 (450) 33 (0.8) 48 (1200) 74 (1.9) 
24 (600) 42 (1.0) 54 (1350) 82 (2.0) 
30 (750) 51 (1.3) 60 (1500) 90 (2.3) 

   *AASHTO LRFD Section C12.6.6.1, 2006 
 

It is recommended that both an anchoring system and incremental lifts be utilized during installation. Refer to 
Figure 1 and Table 2 below for lift recommendations. Keep in mind that the fill should be brought up evenly on both 
sides to prevent unbalanced forces from acting on the pipe.  A waiting period should be provided between lifts, as 
specified by the design engineer.  This time is dependent on the mix design as well as ambient temperature and 
moisture.  The mix supplier should be contacted to determine the site-specific waiting period recommended 
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between lifts. Compressive strength typically seen with flowable fill is 40-60 psi within one week. NOTE: The use of 
plasticizers or other add mixtures can greatly affect cure time and final compressive strength. For most construction 
projects, work can resume 4 to 6 hours after final placement.  While it is recommended to place the flowable fill in 
incremental lifts, it should be noted, one continuous lift may be used provided flotation restraints have been 
properly designed and installed. 

 
If additional backfill is to be placed over the flowable fill to reach final grade it should not be placed until the 
flowable fill has reached a minimum compressive strength as determined by the design engineer.  Because 
moisture is beneficial to curing it may be desirable to place a thin layer of soil (6 inches) on top of the flowable fill 
section for enhanced curing.   

 
                      Figure 1                         Table 2 
     Typical Backfill Structure                        Recommended Lift Heights
            

 
 
 
Anchoring Systems 
Probably the greatest concern associated with flowable 
fill during installation is its tendency to float the pipe.  
Flotation and misalignment issues are extremely critical 
and should not be ignored.  When backfilling with CLSM, 
the absence of soil overburden will cause the pipe to 
float since the pipe weight does not offset the CLSM 
uplift.  Therefore, the pipe must be anchored to keep the 
intended alignment and grade. There are a number of 
acceptable methods for anchoring the pipe in the trench. 
It may be assumed that flowable fill acts as a fluid with a 
density of 140 - 150 lb/cu ft. prior to stiffening.  When 
properly designed, pipe restraints should account for 
buoyant forces exerted by the fluid.  When the fill 
hardens, flotation is no longer a concern. 

 
Common methods include the use of dry CLSM placed 
at intervals along the pipe to hold it down, use of native material at intervals along the pipe to hold it down, or rebar 
placed in an “X” pattern above the pipe and anchored into the trench sidewall.  Additional methods may include a 
pre-cast concrete swamp weight, or a commercially available screw anchor assembly. Anchor design and spacing 
shall be determined by the project design engineer. For other restraint options and additional technical information 
related to floatation, refer to Technical Note 5.05: Pipe Flotation. 

Nominal 
Pipe Diam, 

in. (mm) 

1st Lift 
Height, 
in. (mm) 

2nd Lift 
Height, 

in. (mm ) 
12 (300) 4 (101) 5 (127) 
15 (375) 5 (127) 6 (152) 
18 (450) 6 (152) 7 (178) 
24 (600) 7 (178) 9 (229) 
30 (750) 9 (229) 12 (305) 
36 (900) 11 (280) 14 (356) 
42 (1050) 12 (305) 16 (406) 
48 (1200) 14 (356) 18 (457) 
54 (1350) 15 (381) 20 (508) 
60 (1500) 17 (432) 22 (559) 



For the initial 100 ft run of pipe 
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system will effectively preclude 
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36” HDPE Pipe Installation     May 10th, 2012 
 
 
Method for Preventing Pipe Flotation – The pipes will be restrained to prevent 
flotation in the trench due to the addition of the flowable fill.  After the 12 inch X 12 
inch X 4 inch borrow material pipe supports are formed and the pipe installed in the 
trench, the HDPE pipe will be secured to the trench bottom using a commercially 
available screw anchor assembly.  These tie-down systems are commonly used to 
secure manufactured homes, and a cut sheet has been included with the submittal. 
To alleviate pipe deflections due to point loads from the tie-down straps, a wood 
4”X4”will be installed on top of the pipe, parallel to the pipe for the entire length of 
each pipe stick.  The screw anchor assembly straps will be installed over the 4”x4” to 
secure the wood and pipe.  This is intended to more evenly distribute the load from 
the straps across the full length of each pipe stick. The uplift calculation for the pipe 
has been attached and shown below: 
U = (Adisp  * δCLSM)  
Where, 
Adisp = Area of pipe displaced by CLSM, ft2   
δCLSM = Unit weight of CLSM, lb/ft3   
U = Uplift due to CLSM, lb/ft  

 
In addition, the flowable fill will be placed in two lifts.  The first lift, poured to the 
springline of the pipe will be allowed to set for 4 hours prior to the installation of the 
next lift.  The straps, which have a breaking strength of 4725.0 lbs will be installed 
every seven linear feet along the length of the HDPE pipe.  This spacing is based on 
flowable fill installation to the springline of the pipe and the calculation for this 
spacing is shown below: 

   

42 9.6 127 1221.9 610.9 238.3

Uplift Force (lbs/ft)*

CLSM to bottom 
quarter of  pipe 

(lbs/ft)

CLSM to 
springline of 
pipe (lbs/ft)

CLSM to top of 
pipe (lbs/ft)

CLSM Unit Weight 

(lb/ft3)
Pipe Area (ft2)

Outside Pipe 
Diameter (in)

4725.0 3.9 7.7 19.8

CLSM to bottom 
quarter of  pipe 

(lbs/ft)

CLSM to 
springline of 
pipe (lbs/ft)

CLSM to top of 
pipe (lbs/ft)

Anchor Breaking 
Strength (lbs)

Spacing along Pipe Run (ft)
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Once the flowable fill has been placed to the top of the pipe, the straps will be cut, 
and the lumber will be removed from the top of pipe.  The flowable fill will then be 
placed over the top of pipe to match the thickness shown in detail SK-1.  
Pipe and Backfill Placement – The pipe will be installed in accordance with SG&H 
36 inch diameter Corrugated HDPE Pipe Design, May 8, 2012 and Sheet SK-1, May 
9, 2012 (attached), ADS recommendations and the approved construction drawings.   
The trench excavation will begin on the downstream end of the pipe run at the 
installed concrete headwall.  Excavation will be accomplished utilizing a track hoe 
with a bucket with “teeth” to the design grade.  Excavation will occur in one hundred 
foot runs.  The trench will be excavated to 10 ½ feet in width and to the proper depth 
in accordance with Sheet SK-1 and the approved construction plans.  The trench 
bottom will then be mechanically compacted and field density tests performed.  The 
field density tests of the trench bottom will be measured to ensure compaction to 
95% of maximum standard Proctor density and will be conducted at the frequency 
indicated below: 
Test Frequency 1 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 linear feet of pipe installed.   Select locations randomly 
and include tests on both sides of the pipe.  If any individual test fails, remove and/or 
re-compact and re-test the lift until it passes.  If two or more individual tests 
(including re-tests) fail in the first 400 linear feet of installation, evaluate compaction 
procedures and continue to conduct four tests every 100 linear feet until no test 
failures occur for 16 consecutive tests.  After meeting the forgoing requirements, 
move to Test Frequency 2. 
Test Frequency 2 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe.  If any individual test fails, remove and/or re-compact and re-test the lift until it 
passes.  If two or more individual tests (including re-tests) fail in any 16 consecutive 
tests, revert to Test Frequency 1. 
Unsuitable soils or rocks in the trench bottom will be removed in accordance with 
SG&H 36 in. Diameter Corrugated HDPE Pipe Design, May 8, 2012 and Sheet SK-
1, May 9, 2012.  In accordance with SG&H SK-1, four inches of flowable fill will be 
required under the HPDE pipe.  To accomplish this, 12 inch X 12 inch X 4 inch high 
compacted soil mounds using the borrow material will be constructed under the 
HDPE pipe at five foot intervals.  These compacted soil mounds will act as spacers 
between the pipe bottom and the trench.   
After the pipe is placed in the trench on the support mounds, the joints will be 
articulated to provide a joint deflection in accordance with the pipe plan layout.  All 
pipe joints will be wrapped in geo-textile fabric and taped to secure the wrap to each 
joint.  The fabric will be a class IV non-woven geotextile fabric in accordance with 
NCRS – MEFOTG, Section IV Construction Specification 495.  After the joints are 
wrapped with the geotextile fabric and taped, the joint deflection will be measured by 
a professional land surveyor.  
Once the pipe deflection has been recorded, the pipes will be restrained using the 
screw anchor system to prevent pipe flotation.  Flowable fill will be installed 
according to ADS recommendations to the depth shown in SK-1.  The placement of 
flowable fill in the first trench will consist of the first lift of flowable fill placed to the 
springline of the HDPE pipe at the downstream end with the fill tapering down at the 
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upstream end of the 100 foot trench section.  Additional lifts will be installed until the 
fill matches the depth shown in SK-1. 
To prevent flowable fill from entering the pipe, a pipe plug will be installed in the 
open end of the pipe and will be removed after the flowable fill has set.  Two 
samples of flowable fill from each trench section will be taken per ASTM D 4832 and 
tested by a certified testing facility to determine the 28 day compressive strength, 
which should be between 500 and 1,000 psi.  Each truck load of CLSM shall be 
tested in the field per ASTM D6103 and show conformance to the specified slump 
result of 9 inches. 
Visual inspection of the pipe joints will occur after the placement of the flowable fill in 
order to ensure that flowable fill or excessive water leakage into the pipe joints is not 
occurring.  Photographs of the joints and installation will be taken before and after 
the filling of each trench section. 
After the flowable fill has set approximately 3-4 hours according to the manufacturer, 
un-compacted material will be placed over the pipe in accordance with SG&H SK-1.  
In those areas where filling will be required to reach final grade, sidefill will be placed 
on either side of the completed trench in 18 inch lifts.  The sidefill areas will be 
compacted, the soil directly over the trench will not be compacted.  The sidefill for 
those areas that require fill (fill height above non-native, undisturbed soil) will be 
placed and compacted in accordance with SG&H 36 inch Diameter Corrugated 
HDPE Pipe Design, May 8, 2012 and Sheet SK-1, May 9, 2012 (attached).  
Compacted sidefill will be tested to ensure compaction to 95% of maximum standard 
Proctor density.  This testing will be conducted at the following frequency:  
Test Frequency 1 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 lf of pipe installed.   Select locations randomly and 
include tests on both sides of the pipe and at different elevations.  If any individual 
test fails, remove and/or re-compact and re-test the lift until it passes.  If two or more 
individual tests (including re-tests) fail in the first 400 linear feet, evaluate 
compaction procedures and continue to conduct four tests every 100 linear feet until 
no test failures occur for 16 consecutive tests.  After meeting the forgoing 
requirements, move to Test Frequency 2. 
Test Frequency 2 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe and at different elevations.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in any 16 consecutive tests, revert to Test Frequency 1. 
Method for Measuring Joint Deflection – Pipe deflection will be required for the 
majority of joints in the pipe alignment.  The pipe deflections are labeled in the 
attached alignment plan and will be either 1 or 2 degrees.  All pipe joints, regardless 
of deflection will be wrapped in geotechnical fabric and taped to prevent flowable fill 
from entering the pipes (see pipe and backflow placement).   The pipe curve 
alignment depicting the layout, pipe sizes and deflection angles has been included 
with this submittal.    
To achieve deflection in a pipe joint, the center line of the downstream pipe will be 
marked on the top at the upstream end of the pipe using a plum bob, level and tape.  
The upstream pipe will be inserted into the end of the downstream pipe in a straight 
alignment with coupler per ADS installation guidelines.  The center line of the 
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upstream end of the upstream pipe will be marked.  The perpendicular pull length 
will be calculated using the degree of deflection and pipe length, and the end of the 
upstream pipe will be pulled the appropriate distance and direction to achieve the 
required deflection angle.  All measurements and deflections angles will be recorded 
in a field book.  Nomenclature of joints will be recorded as xR or xL.  The x will 
indicate the joint from the down gradient end of the pipe system moving upwards.  
The “R” will indicate the right pipe as one looks up gradient and the “L” will indicate 
the left pipe.   
After the pipe has been placed in the trench and the joints have been wrapped with 
geo-textile fabric and prior to placement of the flowable fill in the pipe trench, pipe 
joint deflection will be measured by a professional land surveyor.  The surveyor will 
gather horizontal location and elevation information in two locations for each pipe 
stick. This will enable a CAD drawing to be prepared that accurately depicts the joint 
deflections by comparing it to the placement of the previous pipe.  The surveyor will 
provide a signed and sealed as-built drawing depicting the pipe deflection and invert 
elevation at each joint for each of the parallel pipe runs after the installation of the 
pipe has been completed. 
Method for Measuring Pipe Deflection  - Pipe deflection will be measured to 
ensure conformance with ADS guidelines.  A pipe mandrel will be pulled through the 
pipe no less than 30 days after the installation of the HDPE pipe.  According to the 
attached ADS technical note TN-5.07, maximum allowable deflection for the pipe is 
5% of the base diameter of the HDPE pipe.  Therefor a mandrel dimension of 33.06 
inches in diameter will be pulled for the test (see table 1 in TN-5.07). 
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Introduction 
The use of flowable fill, also known as controlled low strength material (CLSM), controlled density fill (CDF), and slurry 
fill, as pipe bedding and backfill material has steadily been increasing.  The term “flowable fill” encompasses a variety 
of fill materials that are used as alternates to compacted granular fill.  The materials are comprised of mixtures of sand, 
Portland cement, Class C or Class F fly ash, and water.  In addition, the mix is typically flowable and self-leveling at the 
time of placement. 

 
Flowable fill is an alternative to conventional soil or stone backfill and has been used for unique applications and 
installations of pipe for some time.  It has the advantage of providing excellent strength quickly while providing an easy 
and efficient placement system.  Flowable fill has proven to be a viable alternative when stone, sand, or other backfills 
have limited availability or cost prohibits their use.  Even with these advantages it is necessary that the fill be controlled 
and care taken to provide for the proper installation.   

Use of Flowable Fill 
The following provides some advantages and disadvantages 
when deciding whether flowable fill should be specified or 
recommended on a project. 

Advantages 
• Allows for narrower trench and less disturbance to 

the native material. 
• Eliminates the need for backfill compaction. 
• Ensured proper distribution of support around the 

pipe. 
• Reduces of the amount of material excavated on a 

project. 
• Time, personnel and equipment required to install 

flowable fill are typically less than that required for proper placement and compaction of conventional 
backfill materials, particularly fine-grained soils. 

• Flowable fill may be made on-site using native soil as part of the mix where silty sands exist. 
• Time and equipment required for compressive strength testing is often less than that required to test soil 

compaction.  

Disadvantages 
• More costly than granular backfill due to the many components required and specialized delivery. 
• Improper mix components can cause difficult future excavation if taps or extensions are required. 
• Cannot be stockpiled on site like granular backfill.  Time saved during the placement of the flowable fill can 

be wasted waiting on ready-mix delivery. 
• Unless precaution is taken, the potential for pipe flotation is high during the installation process. 

  

TECHNICAL NOTE 
Flowable Fill Backfill for Thermoplastic Pipe

TN 5.02
October 2009
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Mix Design 
The mix design of CLSM for flowable fill is beyond the scope of this document.  However, care should be taken to 
make sure that the mix is designed to provide adequate strength but remain soft enough to be excavated should it be 
necessary to do so.  A suggested range is between 50 psi and 100 psi for the 28 day strength; mixes that have 28-day 
compressive strengths greater than 100 psi should be avoided due to increased difficulty in future excavation, if 
needed.  The mix design should be laboratory tested prior to installation ensure that the proper results are obtained 
during field batching.  The field mix may also require monitoring and adjustments to maintain the proper mix and 
properties.  These variations in the field mix can be due to many factors including water content, temperature and 
humidity during placement. 
 

Installation Considerations 
Environment 
Flowable fill cannot be used in all temperature and weather conditions.  It is recommended that the temperature be 
at least 40˚F and that the soil exposed to the flowable fill be unfrozen.  There should be no appreciable 
precipitation during the first 24 hours after placement. 
 
Joints 
For flowable fill applications, the use of a watertight joint is recommended. For other types of joints, precautionary 
measures should be taken to prevent infiltration. With this type of joint, water can “bleed” through the joint during 
the fill material curing, facilitating the process.  This will depend nearly entirely on the consistency of the mix 
design.  The fine-grained materials in the fill material are not permitted to infiltrate the joint. 
 
Placement of Flowable Fill 
Trench excavation should follow normal procedures and meet all OSHA safety regulations.  Trench width will be 
dictated by the native material strength.  When acceptable in-situ material exists in the trench, like rock or other 
high-bearing soils, it is possible that the trench widths may be reduced to within 6-in along each side of the pipe, 
provided there is enough space to place and properly compact the fill in the pipe haunches. Table 1 depicts typical 
trench widths for a flowable fill installation.  In soft in-situ materials a wider trench width may be necessary.  Once 
the trench is excavated to the proper line and grade, placement of pipe may begin.  The pipe should be laid in the 
trench and joined in accordance with publish recommended installation guidelines. 

 
Table 1 

Recommended Trench Widths for Flowable Fill Backfill 
Nominal Pipe 

Diam, 
in. (mm) 

Minimum Trench 
in. (m) 

Nominal Pipe 
Diam, 

in. (mm) 
Minimum Trench 

in. (m) 

12 (300) 22 (0.6) 36 (900) 59 (1.5) 
15 (375) 27 (0.7) 42 (1050) 66 (1.7) 
18 (450) 33 (0.8) 48 (1200) 74 (1.9) 
24 (600) 42 (1.0) 54 (1350) 82 (2.0) 
30 (750) 51 (1.3) 60 (1500) 90 (2.3) 

   *AASHTO LRFD Section C12.6.6.1, 2006 
 

It is recommended that both an anchoring system and incremental lifts be utilized during installation. Refer to 
Figure 1 and Table 2 below for lift recommendations. Keep in mind that the fill should be brought up evenly on both 
sides to prevent unbalanced forces from acting on the pipe.  A waiting period should be provided between lifts, as 
specified by the design engineer.  This time is dependent on the mix design as well as ambient temperature and 
moisture.  The mix supplier should be contacted to determine the site-specific waiting period recommended 
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between lifts. Compressive strength typically seen with flowable fill is 40-60 psi within one week. NOTE: The use of 
plasticizers or other add mixtures can greatly affect cure time and final compressive strength. For most construction 
projects, work can resume 4 to 6 hours after final placement.  While it is recommended to place the flowable fill in 
incremental lifts, it should be noted, one continuous lift may be used provided flotation restraints have been 
properly designed and installed. 

 
If additional backfill is to be placed over the flowable fill to reach final grade it should not be placed until the 
flowable fill has reached a minimum compressive strength as determined by the design engineer.  Because 
moisture is beneficial to curing it may be desirable to place a thin layer of soil (6 inches) on top of the flowable fill 
section for enhanced curing.   

 
                      Figure 1                         Table 2 
     Typical Backfill Structure                        Recommended Lift Heights
            

 
 
 
Anchoring Systems 
Probably the greatest concern associated with flowable 
fill during installation is its tendency to float the pipe.  
Flotation and misalignment issues are extremely critical 
and should not be ignored.  When backfilling with CLSM, 
the absence of soil overburden will cause the pipe to 
float since the pipe weight does not offset the CLSM 
uplift.  Therefore, the pipe must be anchored to keep the 
intended alignment and grade. There are a number of 
acceptable methods for anchoring the pipe in the trench. 
It may be assumed that flowable fill acts as a fluid with a 
density of 140 - 150 lb/cu ft. prior to stiffening.  When 
properly designed, pipe restraints should account for 
buoyant forces exerted by the fluid.  When the fill 
hardens, flotation is no longer a concern. 

 
Common methods include the use of dry CLSM placed 
at intervals along the pipe to hold it down, use of native material at intervals along the pipe to hold it down, or rebar 
placed in an “X” pattern above the pipe and anchored into the trench sidewall.  Additional methods may include a 
pre-cast concrete swamp weight, or a commercially available screw anchor assembly. Anchor design and spacing 
shall be determined by the project design engineer. For other restraint options and additional technical information 
related to floatation, refer to Technical Note 5.05: Pipe Flotation. 

Nominal 
Pipe Diam, 

in. (mm) 

1st Lift 
Height, 
in. (mm) 

2nd Lift 
Height, 

in. (mm ) 
12 (300) 4 (101) 5 (127) 
15 (375) 5 (127) 6 (152) 
18 (450) 6 (152) 7 (178) 
24 (600) 7 (178) 9 (229) 
30 (750) 9 (229) 12 (305) 
36 (900) 11 (280) 14 (356) 
42 (1050) 12 (305) 16 (406) 
48 (1200) 14 (356) 18 (457) 
54 (1350) 15 (381) 20 (508) 
60 (1500) 17 (432) 22 (559) 
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HDPE Material Design Properties (AASHTO LRFD Bridge Design Specifications (4th Ed.):

Short term modulus of elasticity, ksi 1 10

Long term modulus of elasticity, ksi 22

Compressive limiting strain 0.0409

Pipe Data, provided by Advanced Drainage Systems (ADS), Inc.:
Pipe standard

Inside diameter, in.

Outside diameter, in.

Corrugated rib profile/properties:

Cross-sectional area. in.2 lin.

Moment of lnertia, in.4/in.

Distance from inside diameter to neutral axis, in.

Period of profile, in.

Height of profile, in.

Design Data, provided by BP Barber, Inc.:

Totalfill height, ft

Embankment trash density, pcf

Backfill Data:

Backfill and flowable fill density, pcf

Primary backfill around pipe:

Flowable fill, 28 day compressive strength, psi

Flowable fill, flow consistency per ASTM D 6103, in.

SIMPSON GUMPERTZ & HEGER INC.
41 Seyon Street, Building l, Suite 500
Wolthom. Mossochusetls 02453
mo;n: 781.907.9000 tox: 781.902.9009

www.sgh.com

This design is based solely on soils data provided by Civil & Environmental Consultants, Inc.
and analysis of the pipe behavior for circumferential effects. Design for control of differential
longitudinal settlement and other sources of longitudinal stress to prevent damage to the pipe by
others.

$$'tt[#
iio, E^:"f
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Backfill at sides of flowable fill (sidefill):

USCS (ASTM D 2487) classification

Minimum density, % of maximum per ASTM D 698

SIMPSON GUMPERTZ & HEGER INC.
41 Seyon Street, Building 1, Suite 500
Wolihom. Mossochusetts 02453
moin: Z8i.90Z.9O0a rax: 781 .907.9OA9

www.sgh.com

SM

95

Uncompacted zone material: See project Specifications

Note: ASTM D 2487 materials GC, SC, CL or SM are acceptable.

Dimensions and additional installation criteria See Sheet SK-1

Materials:

1. The 36 in. diameter drain pipes shall be N-12 WT lB pipe per AASHTO M2g4
manufactured by Advanced Drainage Systems, Inc., Hilliard, OH, or approved equal.
The pipe shall have a reinforced bell with a bell tolerance device installed by ADS.

2. The pipe joints shall be watertight in accordance with the requirements of ASTM D 3212.

3. Gaskets shall be supplied by ADS and covered with a removable, protective wrap until
just before joint assembly to ensure the gasket is free from debris. A joint lubricant
available from ADS shall be applied to the gasket and belljust prior to joint assembly.

4. Flowable fill mix shall consist of cement, sand, fly ash, and water and shall meet the
material requirements of this specification (see Sheet 1). Large quantities of entrained
air shall not be permitted. Coarse aggregate may also be used, provided material
requirements are met.

5. Submit mix design for flowable fill and procedures for anchoring pipe against flotation
and other movement during placement of the flowable fill.

Boslo n

New York

Son Froncisco
Woshinglon. DC

SIMPSON GUMPERTZ e HEGER

I Engineering of Structures
I ond Building Enclosures

C&D Landfill, Inc., Mecklenburg Gounty, North Carolina

3 November 2009
Revised 7 May 2012
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Pipe Installation Sequence:

1. The contractor shall submit a plan for all sequences and procedures to be used for
placing and backfilling the pipe. No pipe or backfill may be placed prior to receiving the
engineer's approval of the backfilling plan. General issues that the backfill plan should
address are included below.

2. The contractor is responsible for assuring that all applicable safety standards are
complied with in all aspects of the pipe and backfill installation.

3. Pipe shall be installed as indicated on Sheet SK-1.

4. Prepare native soil to allow placement of pipe and flowable fill on a uniform firm surface.
No rocks or clumps larger than 1 in. shall be in the bedding beneath the pipe for a
minimum depth of 3 in. lf native material is determined to be unsuitable by the Engineer,
remove to a depth of 6 in. for the full width of the flowable fill zone and replace with the
material specified for sidefill and compact to 95% of maximum standard Proctor density,
except the material directly beneath the pipe shall be uncompacted; see Step 5.

5. The bottom of the trench excavation shall be kept dry and free of water during
preparation of the bedding, installation of the pipe, and installation of the flowable fill.

6. Placed compacted mounds of SM material, spaced at 5 ft on center along the pipe
length.

7. lnstall pipe and complete joints in accordance with ASTM D 2321 and ADS installation
recommendations.

8. lnstall sidefill and backfill as follows:

. Place specified sidefill material and flowable fill material around and at sides of
pipe.

. For ease of construction, sidefill and flowable fill may be placed incrementally,
i.e., 2 to 3 ft of sidefill material may be placed and compacted (in suitable lift
thicknesses to allow compaction to specified level) followed by placement of
flowable fill. Alternatively, the contractor may place and compact all sidefill
material prior to installing the pipe. The contractor shall submit details of the

Boston

New York

Son Froncisco
Woshington, DC

LSIMPSON GUMPERTZ a HEGER 7
I Enqineerinq of StructuresI-
I ond Building Enclosures

C&D Landfill, Inc., Mecklenburg Gounty, North Carolina

3 November 2009
Revised 7 May 2012
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placing procedures and confirm that the required compaction is achieved for the
full height of the sidefill.

. The flowable fill shall be installed in equal lifts on both sides of and in between
the pipe to prevent eccentric loading.

. Visually monitor the placement of sidefill material. Conduct field density tests at
locations and frequency directed by the Engineer.

. The contractor is responsible for anchoring pipe to resist flotation or other
movements while placing flowable fill. Anchoring system must not damage pipe.

. Pipe shall be thoroughly cleaned and free of foreign matter prior to installation of
flowable fill.

Place uncompacted embankment material from top of flowable fill to depths and
widths shown on Sheet SK-1.

. After placing flowable fill, inspect pipe and measure vertical diameter at a
minimum of 50 ft intervals along pipeline. Report deflections and any other
observations to the engineer.

. lf approved by the Engineer, proceed with placement of embankment material,
compacting per project specifications.

. After completion of backfill, inspect pipe and re-measure vertical diameter at a
minimum of 50 ft intervals along pipeline. Record pipe conditions. Provide a
report of deflections and observed pipe conditions to engineer.

Connection of the pipe with existing or new structures shall be in accordance with ADS
installation recom mendations.

Upon completion the contractor is responsible for removal of any materials from inside
the pipe, including any flowable fill that enters the pipe.

A curved pipe alignment may be installed in accordance with ADS maximum allowable
pipe bend angle (lateral joint rotation); see ADS corrugated HDPE pipe installation
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guide. lf the proposed pipe alignment exceeds the maximum allowable pipe bend angle,
coupling bands, manufactured by ADS may be used to accommodate the curvature.
The proposed curved pipe alignment and coupling bands shall be submitted to the
engineer for approval prior to manufacturing or installing the pipe.

Pipe Maintenance Program:

1. The pipe shall be maintained clear of all debris and inspected periodically for joint
leakage or deformation.

2. Inspection of the piping system shall be performed a minimum of once every five years
or after major rain events if debris has accumulated in the pipe. The inspection shall
include entry into the piping system by either man entry or using closed circuit television
(CCTV) to identify signs of structural distress and/or soil/water infiltration. lf structural
distress or infiltration is observed a licensed professional engineer should be contacted
to evaluate the piping system. Man entry shall only be performed by certified confined
space entry personnel.

3. Prior to inspection and maintenance, the piping system shall be thoroughly cleaned by
either manual methods or by using a vacuum truck to remove sediment build up.
Cleaning shall be performed at the discretion of the individuals responsible for
maintenance of the system, but should be scheduled during a dry season. Cleaning
shall be performed a minimum of once per year.

l:\BOS\Projects\2009\090206.00-DEEP\WP\001 rPASharff-Design Specs.090206.00.eac.docx

SIMPSON GUMPERTZ & HEGER INC,
4l Seyon Street, Building 1, Suite 500
Wollhom. Mossochusetis 02453
moin: 781 .90/.9000 rax:781 .907.9009

www.sgn.com



PIPE BELOW
EXISTING GROUND

EMBANKMENT MATERIAL, C(

UNCOMPACTED Z

GC, SC, CL OR

z

*
COMPACTED

5'-0" 0.c.

UNDISTURBED FIRM NAT

COMPACT PER PI

PIPE BEDDING REQUIRE

Notes:
1. Bockfill plon must be submitted to ond opproved by [ngineer prior to beginning

pipe instollotion.
2. Moximum fill heighi is 150 ft obove the top of pipe.
3. See technicol specificoiions for design doto ond requirements for moteriols,

instollotion, ond mointenonce.
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Soil Classification and Bearing Capacity

(f) If soil appears to be composed of peat, organic clays, or uncompacted fill, or appears to have unusual conditions, a registered professional 
geologist, registered professional engineer, or registered architect must determine the soil classification and maximum soil bearing capacity.

Source: Manufactured Home Construction and Safety Standards - Part 3285.202

tgingerich




Soil Class  Torque Probe Values  Recommended Minute Man Anchors & Stabilizers 

1 NA Cross Drive or Rock Anchor 

  551 Inch 4430 DH           4636 DH          636 DH           4450 DH 

2 Pounds Up 4430 EZDH      4636 EZDH      636 EZDH         GW-2  

    12" Stabilizer Plate                  Nu-Concept Stabilizer Cap 

  351 to 550 4430 DH           4636 DH         636 DH            4450 DH 

3 Inch Pounds 4430 EZDH      4636 EZDH     636 EZDH           GW-2     

    12" Stabilizer Plate                 Nu-Concept Stabilizer Cap  

4A 276 to 350 4636 DH           4450 DH         650 DH 

  Inch Pounds 4636 EZDH       12" Stabilizer Plate      17" Stabilizer Plate      

4B 175 TO 275 760 DH             860 DH          1060 DH 

  Inch Pounds 17" Stabilizer Plate 

5 Less Than 175 Call Minute Man Anchors 

  Inch Pounds 800-438-7277 

Soil Classification Chart 
for Minute Man Anchors 

Note:
�  Each state, county, municipality may require a specific anchor from the groups shown for each soil classification. 

Check local regulations before installation.  
�  Test soil with soil probe and torque wrench at the anchor location in order to match the proper anchor with soil 

soil classification.  
�  A stabilizer plate or certified stabilizing device must be used with DH anchors when the anchors are used to  

resist lateral loads.  

Soil Test Probe and Torque Wrench 

Warning: Before ground anchor installation or probing, determine that the anchor or probe locations 
around the home will not be close to any underground utilities. Failure to determine the location of electrical 
lines may result in serious personal injury. 
 
Instructions 
1. Place tip of probe into ground where the anchor is to be located. Using a 15/16” hex socket with a 

ratchet, breaker bar, or electric drive machine, turn soil probe in a clockwise direction. 
2. Rotate probe into the soil to a depth equal to the length of the recommended anchor to be installed. 
3. To determine the soil classification: 
 a) Place wrench adapter onto torque wrench. 
 b) Insert hex portion of  wrench adapter onto the top of the probe. 
 c) Support probe shaft with one hand while turning the probe steadily with the torque wrench.  
      Do not exceed 600 inch pounds when turning! 
 d) Read torque value while turning torque wrench and probe clockwise. 
 e) Use Minute Man Anchors’ Soil Classification Chart to cross reference probe readings and match 
      the anchor model with the proper soil class at the site. 

tgingerich
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October 1, 2008

Minute Man Products
305 West King Street
East Flat Rock, NC 28726

Dear Sir,
I have analyzed design drawings, physical testing reports, and installation instructions for the 
Minute Man Products listed as follows:

650 5/8 DH 4636 3/4 DH GW 2 100 DH
650 3/4 DH 4636 7/8 NC XDH MMAS (Seal)
760 3/4 DH 4636 3/4 EZDH 48 XDH SBN (Bolt & Nut)
636 5/8 DH 4430 3/4 EZDH 24 BA Pivot Clip W/S
636 3/4 DH 636 3/4 EZDH 210 JDH FCII W/S
4450 3/4 DH 650 3/4 EZDH 210 PDH BUC W/S
4430 5/8 DH THDH MMA SD2
4430 3/4 DH THDH LS MMA SD2A
  NC 2 (Stab. cap)

CT W/S Corner Tie MMA 71 & MMA 71C  Longitudinal Frame Tie MMA 31 & 34
LLBS Longitudinal & Lateral Bracing System Locking FCII MMA 33
MMSPP Longitudinal Stabilizing System EZ Support Tube System 

My analysis of the physical test reports defines the breaking strength of each of these anchors 
and their component to be in excess of 4,725 pounds. The strapping meets federal specifications 
QQ-S-781H for type 1 class B, Grade 1 strapping. The strapping also meets with ANSI 225.1 
standards and ASTM D3953-91 standards. The strapping is 1 ¼” x .035 minimum, zinc coated 
G60 & G90 galvanized steel. Listed products comply with HUD Code 3285 Standards.

On file are testing reports of direct withdrawal strength of these anchors. These test evaluate 
the anchorage strength of Minute Man Anchors installed resisting an axial and 45 degree angle 
applied withdrawal load. For the anchors listed on pages 10 and 11, the average holding power 
meets and / or exceeds the required minimum of 4,725 pounds when installed in accordance with 
manufacturer instructions in the soil type and class shown.

The LLBS Bracing System was tested for Wind Zones I, II, & III.

tgingerich
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Introduction 
An important feature of any flexible pipe is its ability to deflect, or oval, under load without distress.  Deflection allows 
the load to be transferred from the pipe to the surrounding backfill.  The result is flexible pipe can withstand very high 
loads as a relatively light structure.  This technical bulletin discusses acceptable levels of deflection for corrugated high 
density polyethylene (HDPE) pipe and methods that are commonly used to evaluate deflection.  
 
Flexible pipe – including HDPE pipe – will conform to soft areas or voids that might remain in an improperly compacted 
backfill.  Thus, flexible pipe provides an important indicator of the quality of backfill placement very soon after pipe 
installation.  An inspector will know within just a few days if a flexible pipe has been installed correctly, usually allowing 
problems to be corrected while the contractor is still on site and before the system is put into use.   
 
Flexible pipe must deflect in order to mobilize the strength of the surrounding backfill.  The logical questions a specifier 
may have are; how much deflection is acceptable and how can deflection be evaluated?   

Acceptable Deflection  
According to current thermoplastic design procedures, deflection is defined as a service limit.  For purposes of design, 
the designer, considering all site conditions, will set this service limit in order to perform a proper design evaluation.  
Deflection in excess of the service limit assigned by the engineer does not necessarily result in strength limits being 
exceeded, i.e. system failure.  For more information on service and strength limit states, see the structures section of 
the Drainage Handbook.  When testing for allowable deflection limits, the base inside diameter should be used when 
establishing mandrel sizing.  According to ASTM polyethylene pipe “designed for 7.5 % deflection …can be expected to 
perform satisfactorily when installed in accordance with Practice D 2321 and deflection is measured in not less than 30 
days following completion of installation.”1 The base inside diameter accounts for the allowable undersizing and 
manufacturing tolerances and is calculated using equation 1.  Base diameter is calculated in a manner identical to that 
used for other HDPE pipe.  Table 1 lists the inside diameters that result from common testing limits of 5% and 7½% 
deflection.  
 

Equation 1 
Base Inside Diameter1 

 

( ) ( )22 ........ tolerancetolerancedesignbase RoundofOutDIDIDI +−=  
 

Where: 
I.D.base= Base Inside Diameter 
I.D. design = Inside diameter as specified by manufacture 
I.D. tolerance = 1.0% undersize per ASTM F 2306 
Out of Round tolerance = 3% manufacturing tolerance consistent with manner used for other HDPE.  

TECHNICAL NOTE 
Post-Installation Deflection Testing for HDPE Pipe

TN 5.07
January 2010

 

ATN507              © ADS 2010 



 
 
 

2 4640 TRUEMAN BLVD.     HILLIARD, OH 43026     (800) 821-6710     www.ads-pipe.com 
 

Table 1 
Base Inside Diameters for HDPE Pipe 

Nominal Pipe 
Diameter (in.) 

Base Inside 
Diameter 

(in.) 

Base Inside 
Diameter with 
5% Deflection 

(in.) 

Base Inside 
Diameter with 

7.5% Deflection 
(in). 

4 3.86 3.67 3.57 
6 5.81 5.52 5.37 
8 7.65 7.27 7.08 

10 9.59 9.11 8.87 
12 11.63 11.05 10.76 
15 14.51 13.78 13.42 
18 17.45 16.58 16.14 
24 23.22 22.06 21.48 
30 29.05 27.60 26.87 
36 34.80 33.06 32.19 
42 40.09 38.09 37.08 
48 46.09 43.79 42.64 
54 51.47 48.90 47.61 
60 57.62 54.74 53.30 

 

Evaluating Deflection 
All pipes regardless of material must be installed correctly so that it the system performs as designed.  
Inspection during installation is the most efficient way to ensure the installation will be done according to 
design and that deflection will remain within acceptable limits.  However, if inspection is not possible or the 
quality of the installation is still in doubt, deflection can be a reasonable indicator of the quality of the 
installation.  Visual inspections, videotaping, and mandrel tests are the most common ways to evaluate 
deflection.   
 
It is important to understand that deflection may be easily seen even if the pipe is deflected within 
acceptable limits.  Deflection exceeding service limits should not be cause for alarm until the magnitude and 
cause is understood.   
 

Visual Inspections 
Visual inspection is by far the most accurate evaluation method for pipes 30-inch and greater in diameter.   
Inspectors can enter these larger pipes and take measurements.  For smaller pipes, a visual inspection from 
the pipe end (lamping) can alert the inspector to possible problems.  Lamping is usually limited to runs that 
are no longer than about 100 feet.  For longer runs, video may need to be employed to provide a qualitative 
inspection.   
 

Videotape Inspections 
Video, or closed circuit television (CCTV), inspections are a common way to evaluate pipe, especially when 
the pipe is too small or the environment too hazardous for an individual to enter.  This type of inspection can 
only yield qualitative information and, because of the type of equipment often used, the view is often 
somewhat distorted.  If an area of concern is identified, more information will need to be obtained to 
determine how much deflection exists and the reasons for it.   
 

ATN507              © ADS 2010 
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Mandrel Tests 
Mandrels are devices that are pulled through the pipe to determine if the deflection is acceptable.  They are 
pre-set with the minimum allowable inside diameter from Table 1.  If the mandrel can be pulled through the 
pipe, deflection is considered acceptable.  Mandrels are not able to provide quantitative information.  Thus a 
pipe that is deflected only slightly more than allowable would appear in a mandrel test to be the same as a 
pipe that is deflected much more.   
 
A significant problem with mandrel testing is that the mandrel is a simple go/no-go device that might not 
pass through the pipe for a variety of reasons unrelated to deflection.  A pipe with some debris in the bottom, 
a fitting that protrudes slightly into the pipe interior or slight misalignment at the joint can all cause a mandrel 
test ‘failure,’ even if deflection is acceptable.  
 
Mandrels can also be extremely cumbersome and time-consuming to handle.  To get a larger mandrel to the 
pipe, it may have to be disassembled to get it through a manhole opening, and then reassembled before 
putting it into use.   
 
Because of the limits inherent to this method, mandrels should be considered a last resort to evaluating the 
installation.  If it is thought to be necessary, any mandrel used should always have an odd number of fins.  A 
mandrel with fewer fins, five instead of seven or nine, decreases the likelihood of catching debris or other 
interior protrusions that are not representative of actual pipe deflection.   
 

Laser Ring Video 
The use of video recording in conjunction with projecting a laser ring on to the ID of the pipe is a relatively 
new technology.  The technology is extremely interesting and would allow for the collection of an immense 
amount of data.  As is with most new technology; application in the field tends to yield sporadic and at times 
erroneous results; the laser ring is no exception.  The system needs to be calibrated properly, and at times 
these calibrations are done manually during inspection.  Debris still may cause the system to take false 
readings, and depending on the equipment, the mounting of the laser may obstruct the video from recording 
a full 360-degree view of the pipe line.  For these reasons and others not listed, this technology is still under 
evaluation and has not been approved for wide use by any major approval body.          
 

Scheduling Evaluations 
Most deflection in flexible pipes occurs within a few days after the pipe has been installed.  It has been 
demonstrated that, for HDPE pipe, the majority of the maximum deflection a pipe will experience will occur 
within the first thirty days. 
 
In most installations, checking a portion of the system will yield adequate information about the entire site.  
Generally, an evaluation of 10% of the overall project or those areas of most concern will provide a good 
indication of the overall installation quality.   
 

6.10 
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Summary 
The best way to ensure proper installation and good pipe performance of any pipe is to provide inspection 
during installation.  This is good practice for pipe of all types.  However, visual inspections, video 
inspections, and mandrel tests can be used to check the pipe behavior after installation.  Visual inspections 
where the inspector actually enters the pipe yield the most information.  Other test methods provide limited 
information, but will identify areas of the system that may need a more thorough investigation. 
 
Note:  ADS products are solely intended for the conveyance of fluids.  Access into this product for 
maintenance, inspection, repair, or other reason should be done in strict accordance with OSHA 
recommendations for confined space entry. 
 
 

1 ASTM F 894, “Standard Specification for Polyethylene (PE) Large Diameter Profile Wall Sewer and Drain Pipe” 
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118 Timber Road, 
Mooresville, NC 28115 
Tel: (704) 799-7570   
Fax: (704) 799-7576                           
 
 
 

 
Letter of Transmittal 

 
  

 
To:    Civil & Environmental Consultants, Inc 

 
 
Job:                 North Mecklenburg Infill  

       2030 S. Tryon Street 
 
 

Attn:              Scott Brown 
        Charlotte, NC 28203 Re:                36” HDPE Pipe Installation 

         
 
WE ARE SENDING YOU   
 
SUB. AGREE. PLANS SHOP 

DRAWINGS 
COPY OF LETTER CHANGE ORDER SAMPLES SPECIFICATIONS SUBMITTAL 

       X 
 
COPIES DATE NO. DESCRIPTION 

1 05-14-12   Infill 36” HDPE Pipe Installation  

 1 05-14-12   ADS Tech Note 5.02 

 1 05-14-12          Pipe Layout Plan 

 1 05-14-12          SG&H Calcs 

1 05-14-12  Filter Fabric Spec 

1 05-14-12  Anchor Data 

 
 
THESE ARE TRANSMITTED as checked below: 
 
  For approval    X         Approved as submitted              Resubmit ____ copies for approval             
 
  For your use              Approved as noted                  Submit _____ copies for  distribution 
  
  As requested             Returned for corrections             Return _____ corrected prints 
 
  For review and comment   _________________________________________ 
 
  

REMARKS   
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36” HDPE Pipe Installation     May 10th, 2012 
 
 
Method for Preventing Pipe Flotation – The pipes will be restrained to prevent 
flotation in the trench due to the addition of the flowable fill.  After the 12 inch X 12 
inch X 4 inch borrow material pipe supports are formed and the pipe installed in the 
trench, the HDPE pipe will be secured to the trench bottom using a commercially 
available screw anchor assembly.  These tie-down systems are commonly used to 
secure manufactured homes, and a cut sheet has been included with the submittal. 
To alleviate pipe deflections due to point loads from the tie-down straps, a wood 
4”X4”will be installed on top of the pipe, parallel to the pipe for the entire length of 
each pipe stick.  The screw anchor assembly straps will be installed over the 4”x4” to 
secure the wood and pipe.  This is intended to more evenly distribute the load from 
the straps across the full length of each pipe stick. The uplift calculation for the pipe 
has been attached and shown below: 
U = (Adisp  * δCLSM)  
Where, 
Adisp = Area of pipe displaced by CLSM, ft2   
δCLSM = Unit weight of CLSM, lb/ft3   
U = Uplift due to CLSM, lb/ft  

 
In addition, the flowable fill will be placed in two lifts.  The first lift, poured to the 
springline of the pipe will be allowed to set for 4 hours prior to the installation of the 
next lift.  The straps, which have a breaking strength of 4725.0 lbs will be installed 
every seven linear feet along the length of the HDPE pipe.  This spacing is based on 
flowable fill installation to the springline of the pipe and the calculation for this 
spacing is shown below: 

   

42 9.6 127 1221.9 610.9 238.3

Uplift Force (lbs/ft)*

CLSM to bottom 
quarter of  pipe 

(lbs/ft)

CLSM to 
springline of 
pipe (lbs/ft)

CLSM to top of 
pipe (lbs/ft)

CLSM Unit Weight 

(lb/ft3)
Pipe Area (ft2)

Outside Pipe 
Diameter (in)

4725.0 3.9 7.7 19.8

CLSM to bottom 
quarter of  pipe 

(lbs/ft)

CLSM to 
springline of 
pipe (lbs/ft)

CLSM to top of 
pipe (lbs/ft)

Anchor Breaking 
Strength (lbs)

Spacing along Pipe Run (ft)

In a separate submittal, provide a 
sketch showing the anchor system 
including dimensions and 
quantities of all members and 
components.  During on-site field 
monitoring of pipe installation, CEC 
field engineer shall verify anchor 
system is not deflecting the HDPE 
pipes.

In a separate submittal, provide a 
sketch showing the anchor system 
including geometry, dimensions, and 
quantities of all members and 
components.  Provide all dimensions 
relative to the bottom and sides of the 
pipe trench.  During on-site field 
monitoring of pipe installation, CEC 
field engineer shall verify anchor 
system is not deflecting the HDPE 
pipes.

The strap spacing 
should not be 
calculated based on 
the strap's ultimate 
breaking strength.  
Need to include a 
minimum safety 
factor of 1.5 in the 
design calculations.
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Once the flowable fill has been placed to the top of the pipe, the straps will be cut, 
and the lumber will be removed from the top of pipe.  The flowable fill will then be 
placed over the top of pipe to match the thickness shown in detail SK-1.  
Pipe and Backfill Placement – The pipe will be installed in accordance with SG&H 
36 inch diameter Corrugated HDPE Pipe Design, May 8, 2012 and Sheet SK-1, May 
9, 2012 (attached), ADS recommendations and the approved construction drawings.   
The trench excavation will begin on the downstream end of the pipe run at the 
installed concrete headwall.  Excavation will be accomplished utilizing a track hoe 
with a bucket with “teeth” to the design grade.  Excavation will occur in one hundred 
foot runs.  The trench will be excavated to 10 ½ feet in width and to the proper depth 
in accordance with Sheet SK-1 and the approved construction plans.  The trench 
bottom will then be mechanically compacted and field density tests performed.  The 
field density tests of the trench bottom will be measured to ensure compaction to 
95% of maximum standard Proctor density and will be conducted at the frequency 
indicated below: 
Test Frequency 1 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 linear feet of pipe installed.   Select locations randomly 
and include tests on both sides of the pipe.  If any individual test fails, remove and/or 
re-compact and re-test the lift until it passes.  If two or more individual tests 
(including re-tests) fail in the first 400 linear feet of installation, evaluate compaction 
procedures and continue to conduct four tests every 100 linear feet until no test 
failures occur for 16 consecutive tests.  After meeting the forgoing requirements, 
move to Test Frequency 2. 
Test Frequency 2 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe.  If any individual test fails, remove and/or re-compact and re-test the lift until it 
passes.  If two or more individual tests (including re-tests) fail in any 16 consecutive 
tests, revert to Test Frequency 1. 
Unsuitable soils or rocks in the trench bottom will be removed in accordance with 
SG&H 36 in. Diameter Corrugated HDPE Pipe Design, May 8, 2012 and Sheet SK-
1, May 9, 2012.  In accordance with SG&H SK-1, four inches of flowable fill will be 
required under the HPDE pipe.  To accomplish this, 12 inch X 12 inch X 4 inch high 
compacted soil mounds using the borrow material will be constructed under the 
HDPE pipe at five foot intervals.  These compacted soil mounds will act as spacers 
between the pipe bottom and the trench.   
After the pipe is placed in the trench on the support mounds, the joints will be 
articulated to provide a joint deflection in accordance with the pipe plan layout.  All 
pipe joints will be wrapped in geo-textile fabric and taped to secure the wrap to each 
joint.  The fabric will be a class IV non-woven geotextile fabric in accordance with 
NCRS – MEFOTG, Section IV Construction Specification 495.  After the joints are 
wrapped with the geotextile fabric and taped, the joint deflection will be measured by 
a professional land surveyor.  
Once the pipe deflection has been recorded, the pipes will be restrained using the 
screw anchor system to prevent pipe flotation.  Flowable fill will be installed 
according to ADS recommendations to the depth shown in SK-1.  The placement of 
flowable fill in the first trench will consist of the first lift of flowable fill placed to the 
springline of the HDPE pipe at the downstream end with the fill tapering down at the 
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upstream end of the 100 foot trench section.  Additional lifts will be installed until the 
fill matches the depth shown in SK-1. 
To prevent flowable fill from entering the pipe, a pipe plug will be installed in the 
open end of the pipe and will be removed after the flowable fill has set.  Two 
samples of flowable fill from each trench section will be taken per ASTM D 4832 and 
tested by a certified testing facility to determine the 28 day compressive strength, 
which should be between 500 and 1,000 psi.  Each truck load of CLSM shall be 
tested in the field per ASTM D6103 and show conformance to the specified slump 
result of 9 inches. 
Visual inspection of the pipe joints will occur after the placement of the flowable fill in 
order to ensure that flowable fill or excessive water leakage into the pipe joints is not 
occurring.  Photographs of the joints and installation will be taken before and after 
the filling of each trench section. 
After the flowable fill has set approximately 3-4 hours according to the manufacturer, 
un-compacted material will be placed over the pipe in accordance with SG&H SK-1.  
In those areas where filling will be required to reach final grade, sidefill will be placed 
on either side of the completed trench in 18 inch lifts.  The sidefill areas will be 
compacted, the soil directly over the trench will not be compacted.  The sidefill for 
those areas that require fill (fill height above non-native, undisturbed soil) will be 
placed and compacted in accordance with SG&H 36 inch Diameter Corrugated 
HDPE Pipe Design, May 8, 2012 and Sheet SK-1, May 9, 2012 (attached).  
Compacted sidefill will be tested to ensure compaction to 95% of maximum standard 
Proctor density.  This testing will be conducted at the following frequency:  
Test Frequency 1 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 lf of pipe installed.   Select locations randomly and 
include tests on both sides of the pipe and at different elevations.  If any individual 
test fails, remove and/or re-compact and re-test the lift until it passes.  If two or more 
individual tests (including re-tests) fail in the first 400 linear feet, evaluate 
compaction procedures and continue to conduct four tests every 100 linear feet until 
no test failures occur for 16 consecutive tests.  After meeting the forgoing 
requirements, move to Test Frequency 2. 
Test Frequency 2 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe and at different elevations.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in any 16 consecutive tests, revert to Test Frequency 1. 
Method for Measuring Joint Deflection – Pipe deflection will be required for the 
majority of joints in the pipe alignment.  The pipe deflections are labeled in the 
attached alignment plan and will be either 1 or 2 degrees.  All pipe joints, regardless 
of deflection will be wrapped in geotechnical fabric and taped to prevent flowable fill 
from entering the pipes (see pipe and backflow placement).   The pipe curve 
alignment depicting the layout, pipe sizes and deflection angles has been included 
with this submittal.    
To achieve deflection in a pipe joint, the center line of the downstream pipe will be 
marked on the top at the upstream end of the pipe using a plum bob, level and tape.  
The upstream pipe will be inserted into the end of the downstream pipe in a straight 
alignment with coupler per ADS installation guidelines.  The center line of the 
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upstream end of the upstream pipe will be marked.  The perpendicular pull length 
will be calculated using the degree of deflection and pipe length, and the end of the 
upstream pipe will be pulled the appropriate distance and direction to achieve the 
required deflection angle.  All measurements and deflections angles will be recorded 
in a field book.  Nomenclature of joints will be recorded as xR or xL.  The x will 
indicate the joint from the down gradient end of the pipe system moving upwards.  
The “R” will indicate the right pipe as one looks up gradient and the “L” will indicate 
the left pipe.   
After the pipe has been placed in the trench and the joints have been wrapped with 
geo-textile fabric and prior to placement of the flowable fill in the pipe trench, pipe 
joint deflection will be measured by a professional land surveyor.  The surveyor will 
gather horizontal location and elevation information in two locations for each pipe 
stick. This will enable a CAD drawing to be prepared that accurately depicts the joint 
deflections by comparing it to the placement of the previous pipe.  The surveyor will 
provide a signed and sealed as-built drawing depicting the pipe deflection and invert 
elevation at each joint for each of the parallel pipe runs after the installation of the 
pipe has been completed. 
Method for Measuring Pipe Deflection  - Pipe deflection will be measured to 
ensure conformance with ADS guidelines.  A pipe mandrel will be pulled through the 
pipe no less than 30 days after the installation of the HDPE pipe.  According to the 
attached ADS technical note TN-5.07, maximum allowable deflection for the pipe is 
5% of the base diameter of the HDPE pipe.  Therefor a mandrel dimension of 33.06 
inches in diameter will be pulled for the test (see table 1 in TN-5.07). 
 
 
 

                         
Signature _________________________ 
 
Print Name ____Rob Moss____________ 
 
Title __________Project Manager______ 
 
Date _________May 10th, 2012________ 

Specification Item 8, sub-bullets 8 and 
10 require inspection of the pipe and 
pipe deflection measurements: 1) after 
placement of the flowable fill and 2) 
after completion of backfilling the 
landfill.
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36” HDPE Pipe Installation     May 22th, 2012 
 
 
Method for Preventing Pipe Flotation – The pipes will be restrained to prevent 
flotation in the trench due to the addition of the flowable fill.  After the 12 inch X 12 
inch X 4 inch compacted borrow material or flowable fill pre-formed block pipe 
supports are formed and the pipe installed in the trench, the HDPE pipe will be 
secured to the trench bottom using a commercially available screw anchor 
assembly.  These tie-down systems are commonly used to secure manufactured 
homes, and a cut sheet has been included with the submittal. 
 
The uplift calculation for the pipe has been attached and shown below: 
 
U = (Adisp  * δCLSM)  
 
Where, 
 
Adisp = Area of pipe displaced by CLSM, ft2   
 
δCLSM = Unit weight of CLSM, lb/ft3   
 
U = Uplift due to CLSM, lb/ft  
 

 
 
In addition, the flowable fill will be placed in three lifts.  The first lift, poured to the 
springline of the pipe will be allowed to set for 3-4 hours prior to the installation of the 
next lift.  The straps, which have a breaking strength of 4725.0 lbs (3,150 lbs, 
working load) will be installed every five linear feet along the length of the HDPE 
pipe.  This spacing is based on flowable fill installation to the springline of the pipe 
and the calculation for this spacing is shown below: 

42 9.6 127 1221.9 610.9 238.3

Uplift Force (lbs/ft)*

CLSM to bottom 
quarter of  pipe 

(lbs/ft)

CLSM to 
springline of 
pipe (lbs/ft)

CLSM to top of 
pipe (lbs/ft)

CLSM Unit Weight 

(lb/ft3)
Pipe Area (ft2)

Outside Pipe 
Diameter (in)
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There is a potential for both pipe bending beam deflection and diametrical deflection 
due to the buoyancy of the pipe and the pressure applied by the tie-down straps.  To 
reduce pipe deflection due to point loads from the tie-down straps, 4”X4” timbers will 
be installed on top of the pipe, parallel to the pipe for the entire length of each pipe.  
The screw anchor assembly straps will be installed over the 4”x4” to secure the 
wood and pipe (see figure 1).  This will evenly distribute the load from the straps 
across the full length of each pipe stick.    
 
The timber strapped to the top of the pipe has a greater resistance to the bending 
beam deflection caused by pipe flotation, so the timber bending beam deflection has 
been used to calculate the beam deflection of the pipe.  This calculation assumes 
flowable fill is placed to the springline of the pipe, strap spacing every five linear feet, 
and no bending resistance from the pipe itself. 
 
The bending beam calculation for the timber pipe support is shown below: 
Maximum deflection  = 5 q L3 / E I 384 
 
Where  
 
q = load (buoyance force, lbs/in) 
 
L = beam length (distance between straps, in) 
 
E = Modulus of Elasticity (lbs/in2) 
 
I = Moment of Inertia (in4) 
 

 
 
It is not anticipated that a deflection of this magnitude will have a negative effect on 
the slope or placement of the pipe in the trench.   
According to ADS and ASTM, polyethylene pipe will perform acceptably with up to 
7.5% deflection.  By adding CLSM to the springline of the pipe and strap spacing 

4750.0 2.6 5.2 13.3
*Includes safety factor of 1.5

CLSM to bottom 
quarter of  pipe *

CLSM to 
springline of 

pipe*

CLSM to top of 
pipe *

Anchor Breaking 
Strength (lbs)

Spacing along Pipe Run (ft)

60 50.9 1600000 12.5 0.007
*Information provided by Southern Pine Council

Deflection 
(in)

Bending Beam Deflection of 3.5 in X 3.5 in Timber Supports

Upward Force 
(lbs/in) - CLSM to 
springline of pipe

Modulus of 
Elasticity 

(lbs/in2)*

Moment of 

Inertia  (in4)
Distance between 

straps (in)
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every five linear feet, the diametrical deflection will be less than 7.5% or 2.6 in, see 
below: 
 

 
 
After the first lift has set 3-4 hours, flowable fill will be placed to the top of the pipe 
and allowed to set for an additional 3-4 hours.  After setting, the straps will be cut, 
and the lumber will be removed from the top of pipe.  The flowable fill will then be 
placed over the top of pipe to match the thickness shown in detail SK-1.  
 
Pipe and Backfill Placement – The pipe will be installed in accordance with SG&H 
36 inch diameter Corrugated HDPE Pipe Design, May 8, 2012 and Sheet SK-1, May 
9, 2012 (attached), ADS recommendations and the approved construction drawings.   
The trench excavation will begin on the downstream end of the pipe run at the 
installed concrete headwall.  Excavation will be accomplished utilizing a track hoe 
with a bucket with “teeth” to the design grade.  Excavation will occur in one hundred 
foot runs.  The trench will be excavated to 10 ½ feet in width and to the proper depth 
in accordance with Sheet SK-1 and the approved construction plans.  The trench 
bottom will then be mechanically compacted and field density tests performed.  The 
field density tests of the trench bottom will be measured to ensure compaction to 
95% of maximum standard Proctor density and will be conducted at the frequency 
indicated below: 
 
Test Frequency 1 
 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 linear feet of pipe installed.   Select locations randomly 
and include tests on both sides of the pipe.  If any individual test fails, remove and/or 
re-compact and re-test the lift until it passes.  If two or more individual tests 
(including re-tests) fail in the first 400 linear feet of installation, evaluate compaction 
procedures and continue to conduct four tests every 100 linear feet until no test 
failures occur for 16 consecutive tests.  After meeting the forgoing requirements, 
move to Test Frequency 2. 
 
Test Frequency 2 
 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe.  If any individual test fails, remove and/or re-compact and re-test the lift until it 
passes.  If two or more individual tests (including re-tests) fail in any 16 consecutive 
tests, revert to Test Frequency 1. 
 

22 50.9 2.3 2.6
*Information provided by ADS

Diametric Pipe Deflection

Pipe Stiffness 

(lbs*in2)*

Upward Force 
(lbs/in) - CLSM to 
springline of pipe

Calculated 
Deflection (in)

Allowable 
Deflection (in)*
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Unsuitable soils or rocks in the trench bottom will be removed in accordance with 
SG&H 36 in. Diameter Corrugated HDPE Pipe Design, May 8, 2012 and Sheet SK-
1, May 9, 2012.  In accordance with SG&H SK-1, four inches of flowable fill will be 
required under the HPDE pipe.  To accomplish this, 12 inch X 12 inch X 4 inch high 
compacted soil mounds using the borrow material will be constructed under the 
HDPE pipe at five foot intervals.  These compacted soil mounds will act as spacers 
between the pipe bottom and the trench.   
 
After the pipe is placed in the trench on the support mounds, the joints will be 
articulated to provide a joint deflection in accordance with the pipe plan layout.  All 
pipe joints will be wrapped in geo-textile fabric and taped to secure the wrap to each 
joint.  The fabric will be a class IV non-woven geotextile fabric in accordance with 
NCRS – MEFOTG, Section IV Construction Specification 495.  After the joints are 
wrapped with the geotextile fabric and taped, the joint deflection will be measured by 
a professional land surveyor.  
 
Once the pipe deflection has been recorded, the pipes will be restrained using the 
screw anchor system to prevent pipe flotation.  Flowable fill will be installed 
according to ADS recommendations to the depth shown in SK-1.  The placement of 
flowable fill in the first trench will consist of the first lift of flowable fill placed to the 
springline of the HDPE pipe at the downstream end with the fill tapering down at the 
upstream end of the 100 foot trench section.  Additional lifts will be installed until the 
fill matches the depth shown in SK-1. 
 
To prevent flowable fill from entering the pipe, a pipe plug will be installed in the 
open end of the pipe and will be removed after the flowable fill has set.  Two 
samples of flowable fill from each trench section will be taken per ASTM D 4832 and 
tested by a certified testing facility to determine the 28 day compressive strength, 
which should be between 500 and 1,000 psi.  Each truck load of CLSM shall be 
tested in the field per ASTM D6103 and show conformance to the specified slump 
result of 9 inches. 
 
Visual inspection of the pipe joints will occur after the placement of the flowable fill in 
order to ensure that flowable fill or excessive water leakage into the pipe joints is not 
occurring.  Photographs of the joints and installation will be taken before and after 
the filling of each trench section. 
 
After the last lift of flowable fill has set approximately 24 hours, un-compacted 
material will be placed over the pipe in accordance with SG&H SK-1.  In those areas 
where filling will be required to reach final grade, sidefill will be placed on either side 
of the completed trench in 18 inch lifts.  The sidefill areas will be compacted, the soil 
directly over the trench will not be compacted.  The sidefill for those areas that 
require fill (fill height above non-native, undisturbed soil) will be placed and 
compacted in accordance with SG&H 36 inch Diameter Corrugated HDPE Pipe 
Design, May 8, 2012 and Sheet SK-1, May 9, 2012 (attached).  Compacted sidefill 
will be tested to ensure compaction to 95% of maximum standard Proctor density.   
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This testing will be conducted at the following frequency:  
 
Test Frequency 1 
 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 lf of pipe installed.   Select locations randomly and 
include tests on both sides of the pipe and at different elevations.  If any individual 
test fails, remove and/or re-compact and re-test the lift until it passes.  If two or more 
individual tests (including re-tests) fail in the first 400 linear feet, evaluate 
compaction procedures and continue to conduct four tests every 100 linear feet until 
no test failures occur for 16 consecutive tests.  After meeting the forgoing 
requirements, move to Test Frequency 2. 
 
Test Frequency 2 
 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe and at different elevations.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in any 16 consecutive tests, revert to Test Frequency 1. 
 
Method for Measuring Joint Deflection – Pipe deflection will be required for the 
majority of joints in the pipe alignment.  The pipe deflections are labeled in the 
attached alignment plan and will be either 1 or 2 degrees.  All pipe joints, regardless 
of deflection will be wrapped in geotechnical fabric and taped to prevent flowable fill 
from entering the pipes (see pipe and backflow placement).   The pipe curve 
alignment depicting the layout, pipe sizes and deflection angles has been included 
with this submittal.    
 
To achieve deflection in a pipe joint, the center line of the downstream pipe will be 
marked on the top at the upstream end of the pipe using a plum bob, level and tape.  
The upstream pipe will be inserted into the end of the downstream pipe in a straight 
alignment with coupler per ADS installation guidelines.  The center line of the 
upstream end of the upstream pipe will be marked.  The perpendicular pull length 
will be calculated using the degree of deflection and pipe length, and the end of the 
upstream pipe will be pulled the appropriate distance and direction to achieve the 
required deflection angle.  All measurements and deflections angles will be recorded 
in a field book.  Nomenclature of joints will be recorded as xR or xL.  The x will 
indicate the joint from the down gradient end of the pipe system moving upwards.  
The “R” will indicate the right pipe as one looks up gradient and the “L” will indicate 
the left pipe.   
 
After the pipe has been placed in the trench and the joints have been wrapped with 
geo-textile fabric and prior to placement of the flowable fill in the pipe trench, pipe 
joint deflection will be measured by a professional land surveyor.  The surveyor will 
gather horizontal location and elevation information in two locations for each pipe 
stick. This will enable a CAD drawing to be prepared that accurately depicts the joint 
deflections by comparing it to the placement of the previous pipe.  The surveyor will 
provide a signed and sealed as-built drawing depicting the pipe deflection and invert 



118 Timber Road ▪ Mooresville, NC  28115 ▪ 704-799-7570 ▪ 704-799-7576 (fax) 

elevation at each joint for each of the parallel pipe runs after the installation of the 
pipe has been completed. 
 
Method for Measuring Pipe Deflection - Pipe diametric deflection will be 
measured to ensure conformance with ADS guidelines.  A pipe mandrel will be 
pulled through the pipe no less than 30 days after the installation of the HDPE pipe.  
According to the attached ADS technical note TN-5.07, maximum allowable 
deflection for the pipe is 7.5% of the base diameter of the HDPE pipe.  A mandrel 
dimension of 33.06 inches in diameter will be pulled for the test (see table 1 in TN-
5.07).  The mandrel test for vertical deflection will be ran twice - 24 hours after the 
final lift of flowable fill has been installed, and again not less than 30 days after the 
backfill of the pipe with un-compacted fill. 
 
 
 

                         
Signature _________________________ 
 
Print Name ____Rob Moss____________ 
 
Title __________Project Manager______ 
 
Date _________May 22th, 2012________ 
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118 Timber Road, 
Mooresville, NC 28115 
Tel: (704) 799-7570   
Fax: (704) 799-7576                           
 
 
 

 
Letter of Transmittal 

 
  

 
To:    Civil & Environmental Consultants, Inc 

 
 
Job:                 North Mecklenburg Infill  

       2030 S. Tryon Street 
 
 

Attn:              Scott Brown 
        Charlotte, NC 28203 Re:                36” HDPE Pipe Installation 

         
 
WE ARE SENDING YOU   
 
SUB. AGREE. PLANS SHOP 

DRAWINGS 
COPY OF LETTER CHANGE ORDER SAMPLES SPECIFICATIONS SUBMITTAL 

       X 
 
COPIES DATE NO. DESCRIPTION 

1 05-22-12   Infill 36” HDPE Pipe Installation  

 1 05-22-12   ADS Tech Note 5.02 

 1 05-22-12          Pipe Layout Plan 

 1 05-22-12          SG&H Calcs 

1 05-22-12  Filter Fabric Spec 

1 05-22-12  Screw-Anchor Figure 1 

1 05-22-12  Anchor Data 

 
 
THESE ARE TRANSMITTED as checked below: 
 
  For approval    X         Approved as submitted              Resubmit ____ copies for approval             
 
  For your use              Approved as noted                  Submit _____ copies for  distribution 
  
  As requested             Returned for corrections             Return _____ corrected prints 
 
  For review and comment   _________________________________________ 
 
  

REMARKS   
 
 
 
 

 
                                                                      05-22-2012                                                     
Signature                                                       Date 



118 Timber Road ▪ Mooresville, NC  28115 ▪ 704-799-7570 ▪ 704-799-7576 (fax) 

 
 
 
 
36” HDPE Pipe Installation     May 22th, 2012 
 
 
Method for Preventing Pipe Flotation – The pipes will be restrained to prevent 
flotation in the trench due to the addition of the flowable fill.  After the 12 inch X 12 
inch X 4 inch compacted borrow material or flowable fill pre-formed block pipe 
supports are formed and the pipe installed in the trench, the HDPE pipe will be 
secured to the trench bottom using a commercially available screw anchor 
assembly.  These tie-down systems are commonly used to secure manufactured 
homes, and a cut sheet has been included with the submittal. 
 
The uplift calculation for the pipe has been attached and shown below: 
 
U = (Adisp  * δCLSM)  
 
Where, 
 
Adisp = Area of pipe displaced by CLSM, ft2   
 
δCLSM = Unit weight of CLSM, lb/ft3   
 
U = Uplift due to CLSM, lb/ft  
 

 
 
In addition, the flowable fill will be placed in three lifts.  The first lift, poured to the 
springline of the pipe will be allowed to set for 3-4 hours prior to the installation of the 
next lift.  The straps, which have a breaking strength of 4725.0 lbs (3,150 lbs, 
working load) will be installed every five linear feet along the length of the HDPE 
pipe.  This spacing is based on flowable fill installation to the springline of the pipe 
and the calculation for this spacing is shown below: 

42 9.6 127 1221.9 610.9 238.3

Uplift Force (lbs/ft)*

CLSM to bottom 
quarter of  pipe 

(lbs/ft)

CLSM to 
springline of 
pipe (lbs/ft)

CLSM to top of 
pipe (lbs/ft)

CLSM Unit Weight 

(lb/ft3)
Pipe Area (ft2)

Outside Pipe 
Diameter (in)
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There is a potential for both pipe bending beam deflection and diametrical deflection 
due to the buoyancy of the pipe and the pressure applied by the tie-down straps.  To 
reduce pipe deflection due to point loads from the tie-down straps, 4”X4” timbers will 
be installed on top of the pipe, parallel to the pipe for the entire length of each pipe.  
The screw anchor assembly straps will be installed over the 4”x4” to secure the 
wood and pipe (see figure 1).  This will evenly distribute the load from the straps 
across the full length of each pipe stick.    
 
The timber strapped to the top of the pipe has a greater resistance to the bending 
beam deflection caused by pipe flotation, so the timber bending beam deflection has 
been used to calculate the beam deflection of the pipe.  This calculation assumes 
flowable fill is placed to the springline of the pipe, strap spacing every five linear feet, 
and no bending resistance from the pipe itself. 
 
The bending beam calculation for the timber pipe support is shown below: 
Maximum deflection  = 5 q L3 / E I 384 
 
Where  
 
q = load (buoyance force, lbs/in) 
 
L = beam length (distance between straps, in) 
 
E = Modulus of Elasticity (lbs/in2) 
 
I = Moment of Inertia (in4) 
 

 
 
It is not anticipated that a deflection of this magnitude will have a negative effect on 
the slope or placement of the pipe in the trench.   
According to ADS and ASTM, polyethylene pipe will perform acceptably with up to 
7.5% deflection.  By adding CLSM to the springline of the pipe and strap spacing 

4750.0 2.6 5.2 13.3
*Includes safety factor of 1.5

CLSM to bottom 
quarter of  pipe *

CLSM to 
springline of 

pipe*

CLSM to top of 
pipe *

Anchor Breaking 
Strength (lbs)

Spacing along Pipe Run (ft)

60 50.9 1600000 12.5 0.007
*Information provided by Southern Pine Council

Deflection 
(in)

Bending Beam Deflection of 3.5 in X 3.5 in Timber Supports

Upward Force 
(lbs/in) - CLSM to 
springline of pipe

Modulus of 
Elasticity 

(lbs/in2)*

Moment of 

Inertia  (in4)
Distance between 

straps (in)

4,725 lbs.

0.42 in.

L 4

Install 2" wide x 2" deep 
x 4" long blocks on top 
of 4" x 4" timbers at 
strap locations.

timbers and 2" x 
2" x 4" blocks
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every five linear feet, the diametrical deflection will be less than 7.5% or 2.6 in, see 
below: 
 

 
 
After the first lift has set 3-4 hours, flowable fill will be placed to the top of the pipe 
and allowed to set for an additional 3-4 hours.  After setting, the straps will be cut, 
and the lumber will be removed from the top of pipe.  The flowable fill will then be 
placed over the top of pipe to match the thickness shown in detail SK-1.  
 
Pipe and Backfill Placement – The pipe will be installed in accordance with SG&H 
36 inch diameter Corrugated HDPE Pipe Design, May 8, 2012 and Sheet SK-1, May 
9, 2012 (attached), ADS recommendations and the approved construction drawings.   
The trench excavation will begin on the downstream end of the pipe run at the 
installed concrete headwall.  Excavation will be accomplished utilizing a track hoe 
with a bucket with “teeth” to the design grade.  Excavation will occur in one hundred 
foot runs.  The trench will be excavated to 10 ½ feet in width and to the proper depth 
in accordance with Sheet SK-1 and the approved construction plans.  The trench 
bottom will then be mechanically compacted and field density tests performed.  The 
field density tests of the trench bottom will be measured to ensure compaction to 
95% of maximum standard Proctor density and will be conducted at the frequency 
indicated below: 
 
Test Frequency 1 
 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 linear feet of pipe installed.   Select locations randomly 
and include tests on both sides of the pipe.  If any individual test fails, remove and/or 
re-compact and re-test the lift until it passes.  If two or more individual tests 
(including re-tests) fail in the first 400 linear feet of installation, evaluate compaction 
procedures and continue to conduct four tests every 100 linear feet until no test 
failures occur for 16 consecutive tests.  After meeting the forgoing requirements, 
move to Test Frequency 2. 
 
Test Frequency 2 
 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe.  If any individual test fails, remove and/or re-compact and re-test the lift until it 
passes.  If two or more individual tests (including re-tests) fail in any 16 consecutive 
tests, revert to Test Frequency 1. 
 

22 50.9 2.3 2.6
*Information provided by ADS

Diametric Pipe Deflection

Pipe Stiffness 

(lbs*in2)*

Upward Force 
(lbs/in) - CLSM to 
springline of pipe

Calculated 
Deflection (in)

Allowable 
Deflection (in)*

This 2.3 in. does not 
consider vertical deflection 
from the installation of 150 
ft of fill above the pipe, 
which we estimate as 1 in. 
based on our pipe analyses. 
 See revisions to address 
the excess deflections.
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Unsuitable soils or rocks in the trench bottom will be removed in accordance with 
SG&H 36 in. Diameter Corrugated HDPE Pipe Design, May 8, 2012 and Sheet SK-
1, May 9, 2012.  In accordance with SG&H SK-1, four inches of flowable fill will be 
required under the HPDE pipe.  To accomplish this, 12 inch X 12 inch X 4 inch high 
compacted soil mounds using the borrow material will be constructed under the 
HDPE pipe at five foot intervals.  These compacted soil mounds will act as spacers 
between the pipe bottom and the trench.   
 
After the pipe is placed in the trench on the support mounds, the joints will be 
articulated to provide a joint deflection in accordance with the pipe plan layout.  All 
pipe joints will be wrapped in geo-textile fabric and taped to secure the wrap to each 
joint.  The fabric will be a class IV non-woven geotextile fabric in accordance with 
NCRS – MEFOTG, Section IV Construction Specification 495.  After the joints are 
wrapped with the geotextile fabric and taped, the joint deflection will be measured by 
a professional land surveyor.  
 
Once the pipe deflection has been recorded, the pipes will be restrained using the 
screw anchor system to prevent pipe flotation.  Flowable fill will be installed 
according to ADS recommendations to the depth shown in SK-1.  The placement of 
flowable fill in the first trench will consist of the first lift of flowable fill placed to the 
springline of the HDPE pipe at the downstream end with the fill tapering down at the 
upstream end of the 100 foot trench section.  Additional lifts will be installed until the 
fill matches the depth shown in SK-1. 
 
To prevent flowable fill from entering the pipe, a pipe plug will be installed in the 
open end of the pipe and will be removed after the flowable fill has set.  Two 
samples of flowable fill from each trench section will be taken per ASTM D 4832 and 
tested by a certified testing facility to determine the 28 day compressive strength, 
which should be between 500 and 1,000 psi.  Each truck load of CLSM shall be 
tested in the field per ASTM D6103 and show conformance to the specified slump 
result of 9 inches. 
 
Visual inspection of the pipe joints will occur after the placement of the flowable fill in 
order to ensure that flowable fill or excessive water leakage into the pipe joints is not 
occurring.  Photographs of the joints and installation will be taken before and after 
the filling of each trench section. 
 
After the last lift of flowable fill has set approximately 24 hours, un-compacted 
material will be placed over the pipe in accordance with SG&H SK-1.  In those areas 
where filling will be required to reach final grade, sidefill will be placed on either side 
of the completed trench in 18 inch lifts.  The sidefill areas will be compacted, the soil 
directly over the trench will not be compacted.  The sidefill for those areas that 
require fill (fill height above non-native, undisturbed soil) will be placed and 
compacted in accordance with SG&H 36 inch Diameter Corrugated HDPE Pipe 
Design, May 8, 2012 and Sheet SK-1, May 9, 2012 (attached).  Compacted sidefill 
will be tested to ensure compaction to 95% of maximum standard Proctor density.   
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This testing will be conducted at the following frequency:  
 
Test Frequency 1 
 
For the first 400 linear feet of pipe, conduct field density tests at a frequency of at 
least four tests for each 100 lf of pipe installed.   Select locations randomly and 
include tests on both sides of the pipe and at different elevations.  If any individual 
test fails, remove and/or re-compact and re-test the lift until it passes.  If two or more 
individual tests (including re-tests) fail in the first 400 linear feet, evaluate 
compaction procedures and continue to conduct four tests every 100 linear feet until 
no test failures occur for 16 consecutive tests.  After meeting the forgoing 
requirements, move to Test Frequency 2. 
 
Test Frequency 2 
 
Conduct field density tests at a frequency of at least four tests every 200 linear feet 
of pipe installed.  Select locations randomly and include tests on both sides of the 
pipe and at different elevations.  If any individual test fails, remove and/or re-
compact and re-test the lift until it passes.  If two or more individual tests (including 
re-tests) fail in any 16 consecutive tests, revert to Test Frequency 1. 
 
Method for Measuring Joint Deflection – Pipe deflection will be required for the 
majority of joints in the pipe alignment.  The pipe deflections are labeled in the 
attached alignment plan and will be either 1 or 2 degrees.  All pipe joints, regardless 
of deflection will be wrapped in geotechnical fabric and taped to prevent flowable fill 
from entering the pipes (see pipe and backflow placement).   The pipe curve 
alignment depicting the layout, pipe sizes and deflection angles has been included 
with this submittal.    
 
To achieve deflection in a pipe joint, the center line of the downstream pipe will be 
marked on the top at the upstream end of the pipe using a plum bob, level and tape.  
The upstream pipe will be inserted into the end of the downstream pipe in a straight 
alignment with coupler per ADS installation guidelines.  The center line of the 
upstream end of the upstream pipe will be marked.  The perpendicular pull length 
will be calculated using the degree of deflection and pipe length, and the end of the 
upstream pipe will be pulled the appropriate distance and direction to achieve the 
required deflection angle.  All measurements and deflections angles will be recorded 
in a field book.  Nomenclature of joints will be recorded as xR or xL.  The x will 
indicate the joint from the down gradient end of the pipe system moving upwards.  
The “R” will indicate the right pipe as one looks up gradient and the “L” will indicate 
the left pipe.   
 
After the pipe has been placed in the trench and the joints have been wrapped with 
geo-textile fabric and prior to placement of the flowable fill in the pipe trench, pipe 
joint deflection will be measured by a professional land surveyor.  The surveyor will 
gather horizontal location and elevation information in two locations for each pipe 
stick. This will enable a CAD drawing to be prepared that accurately depicts the joint 
deflections by comparing it to the placement of the previous pipe.  The surveyor will 
provide a signed and sealed as-built drawing depicting the pipe deflection and invert 
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elevation at each joint for each of the parallel pipe runs after the installation of the 
pipe has been completed. 
 
Method for Measuring Pipe Deflection - Pipe diametric deflection will be 
measured to ensure conformance with ADS guidelines.  A pipe mandrel will be 
pulled through the pipe no less than 30 days after the installation of the HDPE pipe.  
According to the attached ADS technical note TN-5.07, maximum allowable 
deflection for the pipe is 7.5% of the base diameter of the HDPE pipe.  A mandrel 
dimension of 33.06 inches in diameter will be pulled for the test (see table 1 in TN-
5.07).  The mandrel test for vertical deflection will be ran twice - 24 hours after the 
final lift of flowable fill has been installed, and again not less than 30 days after the 
backfill of the pipe with un-compacted fill. 
 
 
 

                         
Signature _________________________ 
 
Print Name ____Rob Moss____________ 
 
Title __________Project Manager______ 
 
Date _________May 22th, 2012________ 



 

Certification Report - 7 - September 25, 2012 
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Date 5/1/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion 
LOCATION:   Huntersville, NC PROJECT NO:  111-370.001 

PLANS AND SPECS: North Meck Infill Expansion WEATHER:  Sunny 

ISSUED DATE: 5/1/12 TEMP. RANGE (°F) 85 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   Greenway Waste Solutions CLIENT CONTACT:   Ron Gilkerson 
CONSTRUCTION 
MANAGER:  Robb Moss SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:    
 
WORK PERFORMED SINCE CEC’S LAST VISIT? NO YES (describe) 

Yes, installation of headwall footer, additional erosion control measures. 

 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 

Pre-construction meeting, site walk 

 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

None 

 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
ADS representatives – Brad Sund and ,Shawn Coombs, Rob Moss from Hunter Construction, Todd Gingerich from CEC 
and Ron Gilkerson from Greenway Waste Solutions of North Meck, LLC. present at pre-construction meeting.  Scott 
Brown from CEC participated via phone.  Discussion of installation procedures including tie-down recommendations for 
pipe.  ADS provided power point presentation depicting installation and tie-down examples for HDPE pipe. 
 
ATTACHMENTS 

Pre-con Sign-in Sheet 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
N/A 
 
 
APPROVED BY 
FIELD REP:   TMG DATE:  5/1/2012 CEC MANAGER:    DATE:   5/1/2012 

This document is draft until reviewed and approved by a Project Manager 
 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
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PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Sunny 

ISSUED DATE:  TEMP. RANGE (°F) 75 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Robb Moss 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
The downstream pre-cast headwall has been completed with the exception of the apron.  First one hundred twenty feet of 
trench has been excavated, with both rows of 36” HDPE pipe installed, joints wrapped, and tied down with anchors and 
strapping.    Trench and pipe were prepared for the addition of flowable fill. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
Addition of flowable fill to trench.  Arrived on-site at 9:30 AM.  Representatives from Hunter Construction, Ron 
Gilkerson were present at site.  Pumper truck with remotely operated pumper spout was set up at 10:00 AM waiting on 
first truck of flowable fill.  First concrete truck arrived at 10:30 AM, flowable will was pumped to the upstream 30’ of 
pipe trench section with no issue.  Second concrete truck arrived at 11:00 AM, flowable fill was pumped to the 
downstream 30’ of the pipe trench section with no issue.  Third concrete truck arrived at 11:15 AM, flowable fill was 
pumped to center section of pipe run trench.  Anchor straps on second and third pipe section from the upstream end, both 
sides, began to slip and joint between second and third pipe section on both sides rose in the trench approximately 6 
inches.  Three additional concrete trucks arrive and pump to downstream section, with level approaching springline of the 
pipe.  Flowable fill trucks for the rest of the day were called off.  A visual inspection of the pipe from each end of the pipe 
runs was conducted, and the flotation of the pipe was clearly evident.  There was no evidence of flowable fill entering the 
wrapped joints. 
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 
Anchor straps on second and third pipe section from the upstream end, both sides, began to slip and joint between second 
and third pipe section on both sides rose in the trench approximately 6 inches.  Pipe flotation was observed.   
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
The displaced pipe sections will be removed, the trench re-excavated and pipes re-installed for flowable fill at a later date.  
Additional strapping, in accordance with the technical specifications, will be installed.  Also, additional care will be taken 
during the pumping of the flowable fill to spread the fill over a larger area in the trench, thus preventing large 
displacement and pressure differences against the pipe and trench walls.   
 
ATTACHMENTS 

Photos included in project photo log 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
 



 

 

Page 2 of 2 

Date  

  
 
 
 
APPROVED BY 
FIELD REP:   TMG DATE:  5-11-12 CEC MANAGER:    DATE:   5-11-12 

This document is draft until reviewed and approved by a Project Manager 
 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
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PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Sunny 

ISSUED DATE:  TEMP. RANGE (°F) 73 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Robb Moss, Chuck 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
After displacement of first 120’ section of pipes by flowable fill and rainwater, all pipe was removed from trench.  100’ of 
pipe was re-installed and strapped and trench was prepped for addition of flowable fill.  Strapping was increased from 
original installation on 5/11, each pipe was individually strapped at an interval +/- every 5 lf.  Concrete apron for 
downstream headwall was installed at 9:00 AM this morning. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
Arrived at site at 9:30 AM, three loads of flowable fill added to the strapped pipe and trench.  Finishing work for 
downstream headwall apron. 
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

No unexpected observations, no movement of pipes or trench wall due to flowable fill addition. 

 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 

Pipe installation will continue in 60’ trench sections.  Pipe strapping will be installed at same interval as witnessed today. 

 
ATTACHMENTS 

Photos included in project photo log. 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
 
 
 
APPROVED BY 
FIELD REP:   TMG DATE:  5/17/12 CEC MANAGER:    DATE:   5/17/12 

This document is draft until reviewed and approved by a Project Manager 
 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
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PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Sunny 

ISSUED DATE:  TEMP. RANGE (°F) 72 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
The trench excavation was extended and pipe placed in the trench to 180 lf from headwall.  The trench was prepped, 
support blocks installed, and pipe was strapped and prepared for addition of flowable fill (CSLM). 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
Pipe trenching, strapping and addition of CLSM was ongoing.  Cured CLSM support blocks were on site and being used 
to raise the pipe 4” above the bottom of the trench.  A pallet of these blocks was present at the site, the blocks appeared to 
be the correct dimension and of good quality.  Screw anchors were being installed using an electric driver with a gas 
generator.  Five truck loads of CLSM were placed prior to 12:00 PM.  A total of ten truck loads of fill were scheduled to 
be placed by the end of the work day.  Joel Patterson was on-site providing stake-out survey and checking as-built 
information on the installed pipe.  The final lift of the CLSM pour was completed for the first 2 pipe lengths adjacent to 
the downstream headwall (1’ above top of pipe) after the straps were cut and the wood timbers removed. 
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 
A pipe deflection was apparent at the joint between the 5th and 6th pipe above the downstream headwall.  This deflection 
was measured to be 1.3 degrees at the joint.  The plan deflection of that joint was 1 degree.  The pipe alignment will be 
adjusted upstream to gain back this slight difference in placement. 
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
Pipe strapping was installed at 5’ spacing which was adequate to prevent pipe flotation.  Spread tests for the flowable fill 
loads were conducted at the manufacturer, but will be conducted by Summit testing at the site for future placement of 
flowable fill.  Summit was on-site collecting samples for trench bottom field density tests – at an interval of one test every 
20 linear ft of trench.  All field density tests collected so far yielded compaction levels above the 95% specification.    
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
APPROVED BY 
FIELD REP:   TMG DATE:  5/18/12 CEC MANAGER:    DATE:   5/18/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
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DAILY FIELD REPORT 
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Date 5/24/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Partly Cloudy 

ISSUED DATE:  TEMP. RANGE (°F) 83 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
The trench excavation was extended and pipe placed in the trench to 350 lf from the downstream headwall.  The trench 
was prepped, support blocks installed, and pipe was strapped and prepared for addition of flowable fill (CSLM).  Several 
loads of CLSM were poured before 9:00 AM.  Platipus™ Anchors were installed on approximately 40 lf of pipe, at the 
upstream end of the pipe run.  These anchors were used when the ¾” Minuteman™ Anchors augers (largest size) would 
not penetrate the ground, even with the assistance of the equipment mounted drill.     
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
Approximately eight loads of CLSM were placed today, starting and 8:30 AM and ending around 12:00 PM.  Track hoe 
excavation of the trench was on-going, as was the installation of the Platipus™ Anchors.  The anchor “bits” were being 
installed with the use of a jack hammer and three laborers.  The downstream 200 lf of pipe run was completely covered 
with CLSM by 12:00 P.M.  Patterson Surveying was present, providing the contractor with stake-out and as-built survey 
information on the pipe.  Summit Engineering was present and testing trench bottom samples for compaction, and testing 
each load of CLSM for spread.       
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 
The installation of the Platipus™ anchors was very slow-going due to the presence of weathered rock in the trench 
bottom.  During the installation of the 7th load of CLSM, the downstream most Platipus ™ anchor pulled free from the 
trench bottom when CLSM reached the springline of the pipe.  Although the anchor pulled free, field survey data showed 
that the pipe did not significantly rise off of the bottom of the trench.  CLSM was not installed upstream of the pulled 
anchor, but will resume in the morning after the first lift has set up overnight.     
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
A spread test for each flowable fill load was conducted at the site, and the reports and results will be distributed to CEC 
and the owner. All field density tests collected so far yielded compaction levels above the 95% specification.  The 
Platipus™ Anchors will continue to be utilized to prevent flotation of the pipe.    
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
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APPROVED BY 
FIELD REP:   TMG DATE:  5/24/12 CEC MANAGER:    DATE:   5/24/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
 





 

DAILY FIELD REPORT 

Page 1 of 1 

Date 5/29/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Partly Cloudy with Light Rain 

ISSUED DATE:  TEMP. RANGE (°F) 79 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
Pipe was installed in the trench to 500 lf from the downstream headwall, additional Platipus anchors were installed and 
flowable fill placed over the top of the 200 lf closest to the downstream headwall. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
CLSM was placed in the downstream section of pipe to cover the installed pipe starting 200 lf from the downstream 
headwall and working upstream.  CLSM placed to approximately 550 lf from downstream headwall, total of 100 yards of 
CLSM placed today.  Rock drill machine “John Henry” was being utilized to drill holes for the Platipus Anchors.  
Alternate tie-down straps (nylon webbing) was used, in place of Platipus anchor tie-down straps which were not available.  
Summit Engineering was on-site performing soil and concrete testing.  Patterson Surveying was on-site providing 
construction staking and as-built surveying services.       
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 
Alternate tie-down straps (nylon webbing) was used, in place of Platipus anchor tie-down straps which were not available.  
Thirteen foot sections of pipe will installed at 740 lf from the downstream headwall.  Although the supplier, Ferguson 
pipe, did not have this length of pipe in stock, ADS will ship the required pipe from an Ohio plant location. 
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
At the current pace of installation, it was estimated that the thirteen foot pipe sections will be required in the next two 
days.  
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
 
APPROVED BY 
FIELD REP:   TMG DATE:  5/29/12 CEC MANAGER:    DATE:   5/29/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
 





 

DAILY FIELD REPORT 
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Date 6/4/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Overcast 

ISSUED DATE:  TEMP. RANGE (°F) 82 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
Pipe was installed in the trench to 760 lf from the downstream headwall, additional Platipus and screw-type auger anchors 
were installed and flowable fill placed over the top of the 500 lf closest to the downstream headwall.  Auger anchors were 
used when soil conditions allowed. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
CLSM was placed in the downstream section of pipe to cover the installed pipe up to 600 lf from the downstream 
headwall and working upstream.  CLSM placed in trench to approximately 780 lf from downstream headwall, slightly 
more than  of 200 yards of CLSM placed today.  Auger screw anchors were installed using skid steer mounted drill rig. 
Summit Engineering was on-site performing soil testing.  Patterson Surveying was on-site providing construction staking 
and as-built surveying services.       
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 
Four twenty foot sections of pipe were installed starting at 740 lf from the downstream headwall.  The twenty foot sticks 
were installed instead of the thirteen foot sticks (per construction plans), which have not yet arrived on-site from the 
manufacturer.  The surveyor verified that the alignment is consistent with the construction plans.   
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 

Thirteen foot sticks will be delivered to the site in the afternoon, according to ADS. 

 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
 
APPROVED BY 
FIELD REP:   TMG DATE:  6/4/12 CEC MANAGER:    DATE:   6/4/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
 



 

DAILY FIELD REPORT 

Page 1 of 1 

Date 6/5/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Overcast 

ISSUED DATE:  TEMP. RANGE (°F) 71 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
Pipe was installed in the trench to 825 lf from the downstream headwall, additional screw-type auger anchors were 
installed and flowable fill placed over the top of the 600 lf closest to the downstream headwall.  Auger anchors were used 
when soil conditions allowed. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
CLSM was placed in the downstream section of pipe to cover the installed pipe up to 700 lf from the downstream 
headwall and working upstream.  CLSM placed in trench to approximately 825 lf from downstream headwall, slightly 
more than 150 yards of CLSM placed today.  Auger screw anchors were installed using skid steer mounted drill rig. The 
screw augers were not able to be installed starting at station 8+25 due to presence of rock.  “John Henry” rock drill used to 
pre-drill pilot holes for the Platipus™ anchors. The trench sidewalls were marked with orange paint to indicate 1’ of cover 
over the top of the installed pipe.  Summit testing was not present onsite.  Patterson survey was not present onsite.  
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

Twenty foot sections of pipe were installed to 820 lf from the downstream headwall.  The twenty foot sticks were installed 
instead of the thirteen foot sticks (per construction plans).  Sixteen of the thirteen foot sticks were delivered at 10:30 AM.  
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
The surveyor verified that the alignment is consistent with the construction plans, and that no additional thirteen foot 
sticks will be required to reach the headwall.   
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
APPROVED BY 
FIELD REP:   TMG DATE:  6/5/12 CEC MANAGER:    DATE:   6/5/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
 



 

DAILY FIELD REPORT 

Page 1 of 1 

Date 6/8/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Sunny 

ISSUED DATE:  TEMP. RANGE (°F) 83 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
Pipe was installed in the trench to 950 lf from the downstream headwall, additional screw-type auger anchors were 
installed and flowable fill placed over the top of the 750 lf closest to the downstream headwall.  Auger anchors were used 
when soil conditions allowed.  Thirteen foot pipe sticks were installed in the trench. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
CLSM was placed in the downstream section of pipe to cover the installed pipe up to 750 lf from the downstream 
headwall and working upstream.  CLSM placed in trench to approximately 925 lf from downstream headwall.  Auger 
screw anchors were installed using skid steer mounted drill rig. The trench sidewalls were marked with orange paint to 
indicate 1’ of cover over the top of the installed pipe.  Summit testing was not present onsite.  Patterson survey was 
present onsite and provided staking to station 1000.  
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

Thirteen foot sticks were secured in trench but moved slightly when CLSM was added to the trench.  The shorter pipe 
sticks appeared to be more susceptible to lateral shifting from the concrete displacement.  Patterson survey verified that 
the sticks shifted 0.15’ maximum, within tolerances.   
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 

No additional thirteen foot sticks will be required to reach the headwall.   

 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
APPROVED BY 
FIELD REP:   TMG DATE:  6/8/12 CEC MANAGER:    DATE:   6/8/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
 







 

DAILY FIELD REPORT 
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Date 6/20/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Sunny 

ISSUED DATE:  TEMP. RANGE (°F) 85 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
All pipe has been installed to within 20’ of upstream headwall, and covered with CLSM.  A section, approximately 600’ 
in length near the upstream headwall has been covered with soil.  A small section of sidefill along the west side of this fill 
has been compacted, approximately 200’ in length.  The trench for the footer to the upstream headwall was excavated and 
filled with water. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
Additional fill was being placed on the pipe with earth moving equipment near the center of the installed drainage pipe.  
There was no compaction equipment (roller) operating.  The footer trench was pumped out dry during the visit.  Summit 
testing was not present onsite.  Patterson survey was not present onsite.  Rebar work for the footer excavation was on-
going.   
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

The upstream headwall footer excavation was full of water; a pump was being used to drain the trench by pumping water 
into the newly installed pipes.   
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
Patterson survey will be placing markers onsite to identify the limits of the trench box for the compaction of the added fill, 
landfill operators (Greenway Waste Solutions of North Meck, Inc.) were conducting the grading operations and are aware 
of the restrictions regarding compaction over the newly installed pipe.    
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
APPROVED BY 
FIELD REP:   TMG DATE:  6/20/12 CEC MANAGER:    DATE:   6/20/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
 



 

DAILY FIELD REPORT 
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Date 6/25/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Sunny 

ISSUED DATE:  TEMP. RANGE (°F) 82 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
All pipe has been installed to within 20’ of upstream headwall, and covered with CLSM.  All pipe with the exception of 
the upstream most 100’ have been backfilled with soil.  Survey stakes have been placed to mark the centerline of the 
trench.  Sections of the backfill adjacent to the pipe trench have been compacted for most of the length of the pipes.  The 
footer for the upstream headwall has been poured. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
Summit testing was present onsite performing field density tests on the backfill for the trench sidefill.  Patterson survey 
was not present onsite.  Rebar work for the headwall was on-going, headwall forms were being installed.  The footer and 
headwall trench were being pumped out to remove standing water.   
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

There was a breach in the silt fence near the downstream headwall near the lower sediment basin adjacent to the creek. 
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
Summit testing will perform field density tests all day today and tomorrow prior to additional lifts of fill in the sidefill 
area.  Owner was notified of the silt fence issue and will repair.    
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
APPROVED BY 
FIELD REP:   TMG DATE:  6/25/12 CEC MANAGER:    DATE:   6/25/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
 



 

DAILY FIELD REPORT 
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Date 6/27/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Sunny 

ISSUED DATE:  TEMP. RANGE (°F) 83 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
All pipe has been installed to the forms for the upstream headwall.  20’ section of pipe adjacent to the headwall has not 
been covered with CLSM.  All pipes with the exception of the upstream most 100’ have been backfilled with soil.  Survey 
stakes have been placed to mark the centerline of the trench.  Sections of the backfill adjacent to the pipe trench have been 
compacted for most of the length of the pipes.  The forms for the upstream headwall were partially installed; rebar 
reinforcement for the upstream headwall was partially installed. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
Summit testing was present onsite performing field density tests on the backfill for the trench sidefill.  Patterson survey 
was not present onsite.  Rebar work for the headwall was on-going, headwall forms were being installed.  The footer and 
headwall trench were being pumped out to remove standing water.   
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

There was a breach in the silt fence near the downstream headwall near the lower sediment basin adjacent to the creek, 
same issue as previously noted. 
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
Summit testing will perform field density tests all day today and tomorrow prior to additional lifts of fill in the sidefill 
area.  Owner was notified again of the silt fence issue and will repair today.  Headwall should be poured by the end of the 
week, then apron excavated and apron rebar installed early next week.  Final pours for apron concrete and remainder of 
flowable fill will most likely take place on Tuesday or Wednesday of next week.    
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
APPROVED BY 
FIELD REP:   TMG DATE:  6/27/12 CEC MANAGER:    DATE:   6/27/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 



 

DAILY FIELD REPORT 
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Date 6/29/2012 

  
 

 

PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Sunny 

ISSUED DATE:  TEMP. RANGE (°F) 79 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
The forms and rebar has been formed for the upstream headwall pour.  Pump truck was onsite preparing for the pour this 
morning. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 
The pump truck and 3 truckloads of 5,000 psi concrete were brought in for the pouring of the headwall.  Rebar was in 
place, and the pipe was protruding through the form for the headwall.   
 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

The pump truck began to pump concrete into the forms for the center portion of the headwall.  The upstream face of the 
headwall forms began to tilt out at the toe.  Concrete pumping was stopped, and the form was pushed back into place 
using mechanical equipment and lumber.  The form was able to be shifted back so that the face of the form was offset 
approximately 1” from the original position.  Although the rebar remained in the original location within the forms, this 
will result in additional 1” of concrete along the face of the headwall.  Some of the concrete was able to enter the pipes, 
due to the gap between the form and the end of the pipe.  Filter fabric was wrapped around the pipe end in the forms to 
reduce the amount of concrete that could enter the pipe. 
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
The headwall forms will be removed by the end of the day, so that excess concrete that was able to enter the ends of the 
pipes can be removed.  Equipment and concrete grout may be required to remove the excess concrete and provide a clean 
finish on the headwall.  The apron excavation apron rebar installation will be completed early next week.  Final pours for 
apron concrete and remainder of flowable fill will most likely take place on Tuesday or Thursday of next week 
(Wednesday the 4th is a holiday).    
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
APPROVED BY 
FIELD REP:   TMG DATE:  6/29/12 CEC MANAGER:    DATE:   6/29/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
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contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
 



 

DAILY FIELD REPORT 

Page 1 of 1 

Date 7/11/2012 

  
 
PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Partly Cloudy 

ISSUED DATE:  TEMP. RANGE (°F) 84 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
Upstream headwall has been finished and rip rap placed between headwall and wetland area.  Excavation around the 
downstream headwall has taken place. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 

Excavation for the downstream headwall connection to the existing creek.  Survey stake out of this connection.   

 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

The excavation for the channel that will connect the downstream headwall to the existing creek will need to be shifted 
slightly to avoid the existing well, and to keep the haul road intact in this area.  Patterson Surveying had painted orange 
location markings for the top of bank and the toe of slope for this drainage channel connection in a location that would 
preserve the haul road and the well, provide 15-20’ of bottom width on the channel and 2:1 channel side slopes. 
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
After consultation with the contractor and surveyor, the work was temporarily halted so that owner direction (Ron 
Gilkerson) could be provided for the drainage channel connection between the downstream headwall and the existing 
creek.  In a phone call later that afternoon, the contractor was released by the owner to complete the excavation in 
accordance with the orange painted markings.  The haul road was to be lowered in elevation and shifted to allow for a less 
severe slope along the drainage channel.  The existing well would be protected and the haul road access maintained.     
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
APPROVED BY 
FIELD REP:   TMG DATE:  7/11/2012 CEC MANAGER:    DATE:   7/11/2012 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
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PROJECT INFORMATION 
PROJECT NAME:   North Meck Infill Expansion Pipe 
LOCATION:   North Meck Landfill PROJECT NO:  111-370.001 

PLANS AND SPECS: 
Erosion Control / Construction 
Plans / Specs WEATHER:  Cloudy with Drizzle 

ISSUED DATE:  TEMP. RANGE (°F) 81 
 
PERSONNEL 
CEC FIELD REP:  Todd Gingerich CEC PROJ. MANAGER:   Scott Brown 

CLIENT:   
Greenway Waste Solutions of North 
Meck, LLC CLIENT CONTACT:   Ron Gilkerson 

CONSTRUCTION 
MANAGER:   SUPERVISOR:    

CONTRACTORS:   Hunter Construction SUPERVISOR:   Chuck Fulp, West Hunter 
 
WORK PERFORMED SINCE CEC’S LAST VISIT? YES (describe) 
Additional excavation around the downstream headwall has taken place.  Excavation along the sediment basin adjacent to 
the existing headwall was underway. 
 
SUMMARY OF WORK OBSERVED, LOCATION, AND CONTRACTOR PERFORMING WORK 

Excavation for the downstream headwall connection to the existing creek.  Excavation of the north sediment basin. 

 
UNEXPECTED, UNUSUAL, OR NONCONFORMING OBSERVATIONS (NEW / RESOLVED) 

Excavation of the haul road should be minimized.  Also, adjusting the slopes form 1:1 to 2:1 along the well should be 
completed. 
 
SUMMARY OF MEETINGS / DISCUSSIONS / TELEPHONE CONVERSATIONS / VISITORS ONSITE 
The haul road was to be lowered in elevation and shifted to allow for a less severe slope along the drainage channel, after 
consultation with the owner, the contract was told to proceed without additional excavation or alteration to the haul road.  
The existing well would be protected (owner would provide the protection if required) and the haul road access 
maintained.  The north sediment basin was being shifted to allow for haul road access around the upstream headwall.  
 
ATTACHMENTS 

None 

 
DESCRIPTION OF SAMPLES TAKEN OR MATERIALS DELIVERED TO LAB 
None 
 
APPROVED BY 
FIELD REP:   TMG DATE:  7/12/12 CEC MANAGER:    DATE:   7/12/12 

This document is draft until reviewed and approved by a Project Manager 
NOTICE:  Our firm’s professionals are represented onsite solely to observe operations of the contractor identified to form opinions about the 
adequacy of those operations and to report those opinions to our client. The presence and activities of our field representative do not relieve the 
contractor from its obligation to meet contractual requirements. The contractor retains sole responsibility for site safety and the methods operations 
and sequences of construction. 
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Sediment basin 1, looking 
east, taken March 30 
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Sediment basin 1, looking 
east, taken March 30 

3/20/12 
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Sediment basin 2, looking 
east, taken March 30. 
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Sediment basin 2, looking 
west, taken March 30. 

3/20/12 
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Ditch connecting Sediment 
basins 1 and 2, looking 
west.  Picture taken March 
30. 
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Sediment Basin 2, looking 
east.  March 30. 

3/20/12 
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Ditch connecting SB-1 and 
SB-2, looking west.  April 
4. 
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Ditch connecting SB-1 and 
SB-2.  April 8. 

4/4/12 & 4/8/12 
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SB-1, looking southeast.  
April 24. 
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Downstream headwall for 
infill pipe — footer, looking 
north.  SB-2.  May 1. 

4/24/12 & 5/1/12 
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Downstream headwall for 
infill pipe.  Looking north. 
May 1. 
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12 

Downstream headwall for 
infill pipe.  Looking to-
wards SB-2.  May 1. 

5/1/12 
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Downstream headwall for 
infill pipe.  Looking east.  
May 5. 
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Downstream headwall for 
infill pipe.  Looking east.  
May 5. 

5/5/12 
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Pouring headwall for 
downstream end of infill 
pipe.  May 7. 
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Pouring headwall for 
downstream end of infill 
pipe.  May 7. 

5/7/12 
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Trench and pipe for first 
120 lf of pipe and trench, 
strapped down to trench. 
 
Downstream headwall al-
most complete with the 
exception of the apron. 
Taken 5/11/12 
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18 

Excavation of footer for 
headwall apron turn-down. 
5/11/12 
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Trench and pipe—looking 
downstream. 5/11/12 

19 

20 

Trench and pipe—looking 
downstream. 5/11/12 
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Pumping—first ruck of 
flowable fill into upstream 
portion of first trench.  
10:30 AM 5/11/12 

21 

22 

Pumping—second truck of 
flowable fill into down-
stream section. 11:00 AM 
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Pumping of third truck of 
flowable fill into center 
section of first 120’ trench 
section.  Flotation on 2 up-
stream pipe sections start-
ing to occur.  11:15 AM 
5/11/12 
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24 

Flotation of on upstream 
pipe sections after 3 addi-
tional trucks added to 
trench.  1:30 PM 5/11/12 
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Arrived onsite at 9:30 AM, 
pipe installed in trench 
looking upstream from 
headwall.  Strapping in-
creased and each pipe 
strapped individually. 5-17-
12 

25 

26 

First truck of flowable fill 
pumped downstream sec-
tion adjacent to headwall.  
Some portion of this first 
pumping, included head-
wall apron concrete 
(aggregate, 5,000 psi).  
This occurred on the most 
downstream 10’ of pipe 
length adjacent to the 
headwall.  5-17-12 
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Downstream headwall 
apron poured at 9:00 AM.  
5-17-12. 
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28 

Pumping at center of 
trench.  5-17-12. 
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Flowable fill against head-
wall to top of pipe.  5-17-
12. 

29 

30 

Flowable fill support blocks 
— cured for three days.  5-
18-12 
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Downstream flowable fill 
after 24 hour set , support 
a person walking.  Addition 
of CLSM to upstream sec-
tion.  180 LF installed.  5-
18-12 

31 

32 

Driving screw anchors with 
electric driver.  Installation 
of support blocks.  5-18-12 
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Removal of wood timbers, 
and placement of final lift 
of CLSM over top of pipe.  
5-18-12 

32 

33 

Installation of Platipus an-
chors, pipe in trench to 
350’ from downstream 
headwall.  5-24-12 
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Installation of Platipus An-
chors, 350 lf from down-
stream headwall.  5-24-12. 

34 

35 

Spread test for each con-
crete truck load.  5-24-12. 
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Installed Platipus Anchors. 
5-24-12 

36 

37 

CLSM to top of pipe, to 
300 lf from headwall, 5-24-
12 
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Addition of flowable fill to 
1’ above installed pipe, 
200 lf from downstream 
headwall.  5-29-12 

38 

39 

Platipus and tie down 
straps, installed 450 lf from 
downstream headwall. 
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Pipe in trench to 550 lf 
from downstream head-
wall. 5-29-12 

40 

41 

“John Henry” drill machine, 
used to bore hole for Plati-
pus anchor.  5-29-12 
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Installation of auger tie-
down with skid steer 
mounted drill at 760’.  6-4-
2012   
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43 

Installation of auger tie-
down with skid steer 
mounted drill at 760’.  6-4-
2012   



Civil & Environmental Consultants, Inc. 
Charlotte, NC 

Ph: 980-224-8124 Toll Free: 855-859-9932 
www.cecinc.com 

Greenway Waste Solutions of North Meck 
Infill Construction 

 
Client Name:   
Project Number:  
Author: 
Photographs Taken on: 

Photo Number:   
 
Description: 

Photo Number:   
 
Description: 

GWSNM 
111-370 
Scott Brown 

 | P a g e 23  

 

CLSM installed from sta-
tion 500 to 760.  Top cover 
placed from 500 to 600.  6-
4-2012 

44 

45 

CSLM installed at 700.  
Auger tie-down assem-
blies and platipus tie-
downs used.  6-4-2012 
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Pipe being strapped in 
trench to 825 feet from 
downstream headwall.  
Using auger type screw 
anchor tie-downs and 
straps.  6-5-12 

46 

47 

Pipe tie-down installation 
using Platipus anchors, 
rock refusal for screw an-
chors.  “John Henry” rock 
drill rig. 6-5-12 
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Placement of flowable fill 
to cover pipe at 700’.  Or-
ange paint markings on 
trench wall indicate 1’ level 
above top of pipe.  6-5-12 

48 

49 

Newly installed flowable fill 
a 700’  6-5-12 
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Newly installed flowable fill 
to one foot above top of 
pipe, 6-5-12 

50 

51 

Pipe installed to 825, flow-
albe fill covered pipe to 
700, 6-5-12 
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Pipe covered with CLSM 
to 750.  6-8-2012 

52 

53 

Pipe covered with CLSM 
from downstream headwall 
looking upstream.  6-8-
2012 
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Pipe installed in trench to  
950.  Securing pipe with 
screw anchor augers.  6-8-
2012 

54 

55 

Survey stake, trench work 
at 925.  6-8-2012 
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Installation of trench at 
950, addition of CLSM at 
850.  6-8-2012 
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Installation of CLSM at 
825.  6-8-2012 
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Excavation underway for  
upstream headwall footer.  
Water was being pumped 
from trench.  Pipe and 
flowable fill installed to 
within 20’ of headwall.   6-
20-12. 

58 

59 

CLSM has been installed 
and fill placed over upper 
section of pipe run.  6-20-
12. 
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Installation of fill over 
trench and CLSM at center 
section of pipe run, looking 
south.   

60 

61 

Installation of fill over 
trench and CLSM at center 
section of pipe run, looking 
south.  Area on left of box 
has been compacted.  6-
20-2012. 
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Fill has not yet been 
placed over  lover section 
of CLSM trench, lower 
400’.  6-20-2012. 

62 

63 

Installation of fill over 
trench and CLSM at center 
section of pipe run, looking 
north from downstream 
headwall.  6-20-2012. 
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Erosion control berm on 
south side of landfill, look-
ing east from downstream 
headwall area. 6-20-2012. 

64 

65 

Erosion control pond, riser 
and baffles, looking west 
from east end of landfill.  6
-20-2012. 
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Upstream headwall footer 
trench, stone in place, wa-
ter has been pumped out. 
6-20-2012. 

66 

67 

Upstream headwall footer 
trench, stone in place, wa-
ter has been pumped out. 
6-20-2012. 
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Infill area brought to sub-
grade, looking south.  
Stakes mark the centerline 
of the box, area on right 
side of picture has been 
compacted.  6-25-12 

68 

69 

Downstream section of in-
fill, brought to subgrade, 
looking upstream.  Stakes 
mark the centerline of the 
trench.  Summit testing 
was performing density 
tests on the backfill  in this 
picture. 6-25-2012. 
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Upper 100’ of infil pipe, 
cover yet to be placed on 
flowable fill.  Upstream 
headwall under construc-
tion.  6-25-12 

70 

71 

Upper 100’ of infil pipe, 
cover yet to be placed on 
flowable fill.  Upstream 
headwall under construc-
tion.  6-25-12 
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Upstream headwall under 
construction.  6-25-12 

72 

73 

Upstream headwall under 
construction.  6-25-12 
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Sediment control basin ad-
jacent to upstream head-
wall.  6-25-12 

73 

74 

Sediment basin adjacent 
to downstream headwall.    
6-25-12 
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Sediment control basin ad-
jacent to upstream head-
wall.  Washout occurring.  
6-25-12 

75 

76 

Silt fence breach adjacent 
to downstream headwall 
near sediment basin.    
Washout occurring. 6-25-
12 
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Forming the upstream 
headwall.  Rebar installa-
tion.  6-27-12 

77 

78 

Forming the upstream 
headwall.  Rebar installa-
tion.  6-27-12 
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Forming the upstream 
headwall.  Rebar installa-
tion.  6-27-12 

79 

80 

Downstream headwall, 
looking upstream.  Com-
paction has occurred on 
both sides of the box..  6-
27-12 
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Starting the upstream 
headwall pour at 6:15 AM. 
6-29-12 

81 

82 

Forms in place for up-
stream headwall pour. 6-
29-12 



Civil & Environmental Consultants, Inc. 
Charlotte, NC 

Ph: 980-224-8124 Toll Free: 855-859-9932 
www.cecinc.com 

Greenway Waste Solutions of North Meck 
Infill Construction 

 
Client Name:   
Project Number:  
Author: 
Photographs Taken on: 

Photo Number:   
 
Description: 

Photo Number:   
 
Description: 

GWSNM 
111-370 
Scott Brown 

 | P a g e 43  

 

Bracing of the form for up-
stream headwall pour, 
front face shifted out at the 
toe. 6-29-12 

83 

84 

Adding concrete to 
wingwall on upstream 
pour, rebar visible.  Vibra-
tor in use to remove air 
pockets. 6-29-12 
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Adding concrete to head-
wall to top of forms. 6-29-
12 

85 

86 

Adding concrete to 
wingwall on upstream 
pour, trowel finish of the 
top of wall. 6-29-12 
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Completed upstream 
headwall. 7-11-12 

87 

88 

Upstream headwall with 
rip rap. 7-11-12 
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Completed upstream 
headwall. Flow fill ex-
posed, ready for cover. 7-
11-12 

89 

90 

Upstream headwall with 
rip rap, looking north away 
from pipe inverts and con-
crete apron. 7-11-12 
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Excavation for down-
stream headwall.  Orange 
paint markings for channel 
excavation in foreground.  
7-11-12 
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92 

Excavation for down-
stream headwall. 7-11-12 
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Excavation for down-
stream headwall.  Haul 
road maintained.  7-11-12 
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94 

Excavation for down-
stream headwall. 7-11-12 



Civil & Environmental Consultants, Inc. 
Charlotte, NC 

Ph: 980-224-8124 Toll Free: 855-859-9932 
www.cecinc.com 

Greenway Waste Solutions of North Meck 
Infill Construction 

 
Client Name:   
Project Number:  
Author: 
Photographs Taken on: 

Photo Number:   
 
Description: 

Photo Number:   
 
Description: 

GWSNM 
111-370 
Scott Brown 

 | P a g e 49  

 

Excavation for down-
stream headwall.  Haul 
road maintained but has 
been lowered from 7-11-
12.  7-12-12 

95 

96 

Excavation for down-
stream headwall. 7-12-12 
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   Civil & Environmental Consultants, Inc. 
Charlotte 2030 S. Tryon Street, Suite 3E Austin 855/365-2324 Detroit 866/380-2324 Pittsburgh 800/365-2324
 Charlotte, North Carolina 28203 Chicago 887/963-6026 Export 800/899-3610 Phoenix 877/231-2324
 Ph: 980-224-8104 Cincinnati 800/759-5614 Indianapolis 877/746-0749   
 E-mail: sbrown@cecinc.com Cleveland 866/507-2324 Nashville 800/763-2326   
 www.cecinc.com Columbus 888/598-6808 North Central PA 877/389-1852   
 
  

 
August 8, 2012 
 
 
John Murray, PE 
NC DENR – DWM 
610 East Center Avenue, Suite 301 
Mooresville, NC 28115 
Phone: (704) 235-2163 
 
 
Dear John: 
 
 

Subject: Certification North Meck Infill Expansion  
Greenway Waste Solutions at North Meck, LLC  
Permit No. 60-13 
CEC Project No. 111-370.001 

 
 
Civil & Environmental Consultants, Inc. has verified subgrade elevations on a 100-ft grid of the 
as-built survey for the 3.2 acre subgrade footprint cell.  All point locations met the minimum 
permitted subgrade elevations. The construction was completed in accordance with: 

1. The CQA Plan. 
2. The conditions of the Permit to Construct. 
3. The Requirements of 15A NCAC 13B .0541. 
4. Acceptable engineering practices 

 
Please let me know if you have any questions or comments.  I can be reached at (704) 773-6465. 
 
Sincerely, 
 
CIVIL & ENVIRONMENTAL CONSULTANTS, INC.  

 
 
 

Scott L. Brown, PE    
Project Manager 
 
Cc: Mr. Ron Gilkerson 


