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CAROLINA 
ECOSYSTEMS, Inc. 8208 Brian Ct.; Garner, NC 27529 

P:919-606-1065 – F:919-341-4474
 
 
 
 

September 19, 2008 
 
 
Ms. Amanda Jones 
Asheville Regulatory Field Office 
U.S. Army Corps of Engineers 
151 Patton Avenue 
Room 208 
Asheville, North Carolina 28801-5006 
 
 

RE: Nationwide Permit 39 Pre-Construction Notification 
Avery County Landfill Expansion 
Newland, North Carolina 

 
 
Dear Ms. Jones; 
 
Avery County is proposing to expand its existing construction and demolition (C&D) landfill 
located near Newland, North Carolina.  In support of this activity, Carolina Ecosystems, Inc. 
(CEI) and Richardson Smith Gardner and Associates, Inc. have prepared this Nationwide Permit 
(NWP) 39 Pre-Construction Notification (PCN) for the project, which will impact 408 linear feet 
of intermittent stream and 0.004 acres of headwater forest wetland.  As previously discussed in 
our June 12, 2007 site meeting, the 300 foot limit of the NWP is being waved for this project due 
to the lack of significant aquatic function within the subject channel.  Included in this submittal 
are a PCN form, vicinity and site maps, site photographs, engineering plans and details, and 
other pertinent supporting documentation.  Additional information supplementing the PCN form 
is included in this cover letter. 
 
Based on a meeting with the Gray Hauser of the NC Division of Land Resources (NCDLR) on 
July 24, 2008 and subsequent conversations with Ron Linville of the NC Wildlife Resource 
Commission, a trout buffer variance is being submitted concurrently with this Pre-Construction 
Notification, and a copy of the variance request is attached.  All other materials in this  
application are also part of the variance request. 
 
Site Background Information 
 
The Avery County Landfill (Site) is located in the southwest portion of Avery County, North 
Carolina near the Mitchell County line.  It is north of Brushy Creek Road as shown in Figure 1.  
The Site is within the French Broad River Basin, and contains an unnamed tributary to Brushy 
Creek, located just south of the facility.  Brushy Creek and its tributaries are classified as Class C 
Trout waters by the North Carolina Department of Environment and Natural Resources 
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(NCDENR Index No 7-2-29).  NC Wildlife Resource Commission surveys found no trout habitat 
on the site.   
 
The landfill facility consists of a municipal solid waste transfer station, and open and closed cells 
of a construction and demolition landfill.  The Site comprises approximately 78 acres, most of 
which is forested.  The landfill is located in the southeastern portion of the property and is 
adjacent to two stream channels.  The smaller of these channels (SA) is an intermittent and 
perennial unnamed tributary to Brushy Creek, and the landfill encompasses most of its 
watershed.  The larger perennial stream (SB) to the west of the landfill almost bisects the 
property.  Several smaller drainages and wetlands exist on the Site as shown in Figure 2.  The 
topography of the Site is very steep, as is typical in this mountain region. 
 
Streams and wetlands under the jurisdiction of the Clean Water Act are present on the site.  As 
discussed with you during our site visit, the wetland delineation (submitted in May 2008) was 
limited to the landfill expansion project area.  The remainder of the site was reviewed for 
jurisdictional resources, and the outer and upper extents of those wetlands and streams 
encountered were located using submeter GPS technology.  This was done to allow the County 
to plan for future site development while avoiding the remaining jurisdictional areas.  The 
delineation and approximate location of all jurisdictional areas are presented in Figure 2. 
 
Within the project site, wetlands consist primarily of small riparian headwater forest areas that 
are saturated by base flow and groundwater table associated with the perennial and intermittent 
streams on the site.  Some larger headwater forest and seep wetlands exist on other portions of 
the site not delineated (see Figure 2).  The headwater forest wetland within the impact area is not 
typical of the other wetland types on site.  This area is primarily formed by the inundation and 
backwater effect of the existing road crossing, and is primarily a disturbed alder (Alnus 
serrulata) thicket.  
 
Several intermittent and perennial streams are present on the site, and there are two streams 
within the project area.  The first is a larger perennial feature (SB) that originates from several 
seeps on the steeper slopes above the landfill.  The smaller channel (SA) begins at a seasonal 
spring as an intermittent channel and becomes a perennial stream after the existing road crossing 
on site.  The larger perennial stream is a typical mountain stream, with steep gradient, frequent 
grade control by rock outcrops, and severe side slopes dominated by Rhododendron thickets.  
The channel in between the landfill cells is not as typical.  The upper, intermittent portion lacks 
strong bed and bank for much of its length, partly due to previous sedimentation.  The perennial 
segment, below the stream crossing exhibits bed and bank and other common stream features.  
The sediment in the channel has affected the aquatic habitat significantly.  Searches yielded a 
few macrobenthos in the less impacted areas, including stoneflies, mayflies, and dragonflies.  A 
few salamanders were also found in the wetland areas.     
 
Project Purpose, Need, and Alternatives  
 
The purpose of the Avery County Landfill Expansion is threefold.  First, the County is in need of 
additional capacity for disposal of construction and demolition waste materials generated in the 
area.  Second, the previous landfill activities have encroached beyond their permitted limits 
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slightly, and removal of this waste is required to gain compliance with their solid waste permit.  
Finally, the expansion will be designed to provide increased erosion control measures and 
prevent downstream degradation of surface waters during larger storm events. 
 
The County has evaluated its options regarding waste disposal and determined that continued 
disposal of C&D waste within its own landfill is preferred while capacity on the site still exists.  
The County ships its municipal solid waste (MSW) through the transfer station and to a 
permitted landfill in Bristol, Virginia.  This was not deemed feasible for the C&D waste due to 
the cost of transportation, the potential for increased hauling costs in the future outside the 
control of the County, and the fact that construction of a C&D landfill is much less than that of a 
MSW landfill due to the relatively inert nature of C&D waste.  Due to the lack of capacity, the 
County is currently transferring C&D waste on a temporary basis.  The proposed expansion will 
provide 50 years of additional capacity.  Off-site disposal alternatives are not feasible due to the 
lack of available County-owned lands of adequate size, and not already used for another purpose.  
Also, recent North Carolina solid waste regulations placing stringent siting requirements on new 
landfill sites that severely limit the potential for new sites to be developed. 
  
The presence of waste outside the permitted footprint of the landfill has created additional 
capacity requirements for the re-interment of this material when it is removed.  The current 
landfill is at capacity, and the existing waste stream combined with the removed material results 
in an increased need for additional landfill space.  Due to the cost of transporting waste to other 
facilities, the County is planning on expanding the landfill rather than transferring the C&D 
waste on a permanent basis.  The current transfer of C&D waste, mixed with MSW, is causing 
logistical issues related to the volume and cost of hauling the waste.  The mixed waste is more 
difficult to compact and therefore increases costs by reducing the tonnage in each load. 
 
The sedimentation that has occurred on the site has impacted the smaller stream channel (SA).  
The upper, intermittent portion of the stream is lacking aquatic function and has been filled with 
sediment.  The lower, perennial portion of the channel is also impacted, but retains a bed and 
bank, along with other stream features.  The most efficient method of controlling sediment on the 
site is to route stormwater through dry detention basins prior to discharge.  This would 
effectively drain the upper portion of the smaller tributary, as there is no practical way to drain 
the landfill to ponds above this segment of the stream.  Rather than continue trying to maintain 
the steep side slopes along this upper section, the County is proposing to fill in this area to gain 
the needed capacity described above, in conjunction with improving erosion control measures to 
the rest of the Site and restoring the function of the perennial stream segment.  Avoidance of this 
impact could result in the removal of hydrology from the stream (due to rerouting of stormwater) 
and continued sedimentation along this intermittent reach during larger storm events. 
 
Project Description 
 
There are three major components to this project that are described below:  the construction of 
the expanded C&D landfill, the removal and re-interment of waste outside the permitted 
footprint, and the restoration of the existing perennial stream buffer and removal of sediment. 
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treatment of runoff from the site.  These options would likely route stormwater below the 
proposed impact area, potentially causing a drainage effect on the wetland and stream.  The 
landfill limits have been designed to avoid the perennial segment of the stream channel, where a 
strong base flow and groundwater table can sustain the flow regime of the stream. 
 
Current conditions on the Site have the potential to adversely affect trout habitat in Brushy Creek 
due to sedimentation.  In addition, the limited buffers in some areas allow surface water 
temperatures to fluctuate.  Therefore, some remedial action is required to rectify the existing 
conditions.  While removal of all sediment from the intermittent/perennial stream would be 
optimal, the presence of the landfill limits the effectiveness of this measure.  The lower 
(perennial) section of stream has relatively stable buffers and can be restored to a functional 
stream channel.  The upper portion has less potential for restoration since an improved 
stormwater design would have to route discharges below this segment.  The current permitted 
cells of the landfill create a difficult challenge in control of sediment due to their steep side 
slopes.  Reconfiguration of the landfill will rectify this situation and improve the erosion control 
on the Site as described above. 
 
In conjunction with the landfill expansion, the removal of waste within a 50-foot buffer of the 
perennial portion of the tributary will increase buffer function on the site and stabilize water 
temperature fluctuations.  This waste removal, in combination with the restoration of the buffers 
described below will provide both erosion control and temperature fluctuation control in the 
downstream waters, therefore improving existing trout habitat. 
 
Mitigation 
 
The proposed impacts will be mitigated through on-site buffer restoration and stream 
enhancement.  This plan has been discussed, in concept, with representatives of the USACE, 
NCDWQ, and NCWRC during a meeting on June 12, 2007.  There was general consensus on the 
following points: 
 

1. The intermittent channel to be impacted is not providing significant water quality or 
aquatic habitat functions. 

2. The perennial channel (below the road crossing) is impacted, but can be restored through 
removal of sediment and enhancement of buffers. 

3. Compensatory mitigation for the intermittent stream impacts would be provided on-site 
through the removal of sediment and restoration of buffers associated with the perennial 
stream channel. 

4. The proposed filling of the upper intermittent portion of the stream channel, in 
conjunction with the restoration of the lower perennial portion of the stream channel, 
would be approvable and the best option for the Site considering the existing conditions. 

 
The attached restoration plan addresses the requirements above and provides for the 
enhancement of buffers along both the perennial tributaries adjacent to the landfill.  In addition, 
the remaining streams, wetlands, and associated trout buffers will be preserved during future 
expansions of the site, and an additional minor stream crossing will be removed and the stream 











 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 1 
 

Copy of NCDENR Correspondence 
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ECOSYSTEMS, Inc. 8208 Brian Ct.; Garner, NC 27529 
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September 19, 2008 
 
 
Mr. T. Gray Hauser Jr. 
NC Division of Land Resources 
1612 Mail Service Center 
Raleigh, NC 27699-1612 
 
 
RE: Request for Trout Buffer Variance 

Avery County Landfill Expansion 
Newland, North Carolina 

 
 
Dear Mr. Hauser; 
 
The purpose of this letter and the attached plans is to request a variance under the North Carolina 
Sediment Pollution Control Act and the Division of Land Resources trout buffer regulations 
(15A NCAC 04B .0125) for the above referenced project.   
 
This letter describes the project and the justification for the variance request.  Also enclosed is 
supporting documentation for the request including site maps, engineering plans, site 
photographs, and stormwater analysis and calculations.  We respectfully request your 
consideration of this information during your evaluation of this project.  As requested in our 
meeting on July 24, 2008, this variance is being submitted concurrently with the attached Pre-
Construction Notification to the US Army Corps of Engineers (USACE) and NC Division of 
Water Quality (NCDWQ) for a Nationwide Permit 39 authorization. 
 
Site Background Information 
 
The Avery County Landfill (Site) is located in the southwest portion of Avery County, North 
Carolina near the Mitchell County line.  It is north of Brushy Creek Road as shown in Figure 1.  
The Site is within the French Broad River Basin, and contains an unnamed tributary to Brushy 
Creek.  Brushy Creek and its tributaries are classified as Class C Trout waters by the North 
Carolina Department of Environment and Natural Resources (NCDENR Index No 7-2-29).  The 
landfill facility consists of a municipal solid waste transfer station and inactive cells of a 
construction and demolition landfill.  The Site comprises approximately 78 acres, most of which 
forested.  The landfill is located in the southeastern portion of the property and is adjacent to two 
stream channels.  The smaller of these channels is an intermittent and perennial tributary to 
Brushy Creek, and the landfill encompasses most of its watershed.  The larger perennial stream 
to the west of the landfill almost bisects the property.  Several smaller drainages and wetlands 
exist on the Site as shown in Figure 2.  The topography of the Site is very steep, as is typical in 
this mountain region. 
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Project Purpose, Need, and Alternatives  
 
The purpose of the Avery County Landfill Expansion is threefold.  First, the County is in need of 
additional capacity for disposal of construction and demolition waste materials generated in the 
area.  Second, the previous landfill activities have encroached beyond their permitted limits 
slightly, and removal of this waste is required to gain compliance with their solid waste permit.  
Finally, the expansion will be designed to provide increased erosion control measures and 
prevent downstream degradation of surface waters during larger storm events. 
 
The County has evaluated its options regarding waste disposal and determined that continued 
disposal of C&D waste within its own landfill is preferred while capacity on the site still exists.  
The County transfers its municipal solid waste (MSW) through the on-site transfer station to a 
permitted landfill in Bristol, Virginia.  This was not deemed feasible for the C&D waste due to 
the cost of transportation, the potential for increased hauling costs in the future outside the 
control of the County, and the fact that construction of a C&D landfill is much less cost than that 
of a MSW landfill due to the relatively inert nature of C&D waste.  Off-site disposal alternatives 
are not feasible due to the lack of available County-owned lands, and the recent North Carolina 
solid waste regulations placing stringent siting requirements on new landfill sites. 
 
The landfill is built upon two ridges, one running between the two stream channels and another 
to the east of the smaller intermittent/perennial stream.  This has resulted in a very thin, steep 
landfill design that is not efficient for waste capacity and has also created some erosion control 
challenges.  The steep topography and side slopes of the landfill do not provide a lot of 
opportunity for sufficient erosion control devices to be installed and maintained.  This has 
resulted in sediment deposition within the smaller stream channel.  Without re-designing the 
landfill, little can be done to improve the current conditions on the site, and the likelihood of 
additional sedimentation during larger storm events is high. 
 
The presence of waste outside the permitted footprint of the landfill has created additional 
capacity requirements for the re-interment of this material when it is removed.  The current 
landfill has reached capacity, and the existing waste stream combined with the removed material 
results in an increased need for additional landfill space.  Due to the cost of transporting waste to 
other facilities, the County is planning on expanding the landfill rather than continuing to 
transfer the C&D waste.  The current transfer of C&D waste, mixed with MSW, is causing 
logistical issues related to the volume and cost of hauling the waste.  The mixed waste is more 
difficult to compact and therefore increases costs by reducing the tonnage in each load. 
 
The sedimentation that has occurred on the site has impacted the smaller stream channel.  The 
upper, intermittent portion of the stream is lacking aquatic function and has been filled with 
sediment.  The lower, perennial portion of the channel is also impacted, but retains a bed and 
bank, along with other stream features.  The most efficient method of controlling sediment on the 
site is to route stormwater through dry detention basins prior to discharge.  This would 
effectively drain the upper portion of the smaller tributary, as there is no room for basins above 
this stream.  Rather than continue to maintain the steep side slopes along this upper section, the 
County is proposing to fill in this area to gain the needed capacity described above, in 
conjunction with adding additional erosion control measures to the rest of the Site and restoring 
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the function of the perennial stream segment.  Avoidance of this impact could result in the 
removal of hydrology from the stream (due to re-routing of stormwater) and continued 
sedimentation along this intermittent reach. 
 
Project Description 
 
There are three major components to this project that are described below:  the construction of 
the expanded C&D landfill, the removal and re-interment of waste outside the permitted 
footprint, and the restoration of the existing perennial stream buffer and removal of sediment. 
 
The C&D landfill will be expanded in 5-year increments as shown on the attached plans.  This 
will include the initial expansion of the landfill via filling of the intermittent drainage down to 
the existing road crossing.  Initial activity would involve land clearing and grubbing, along with 
the installation of erosion control measures, including silt fencing, check dams, and silt basins 
shown in the attached plans.  Unsuitable material would be removed and backfilled with 
subgrade material, consisting of fine grained soils.  If required due to seepage of surface and/or 
ground waters, a gravel (stone) underdrain would be used as fill and a buffer from the landfill 
subgrade, the underdrain would be wrapped in filter geotextile to provide a separator from 
embankment soils and to maintain long-term flow properties of the stone.  The subgrade material 
would then be placed above the underdrain, and filled to the required 4-foot separation from 
ground water.  Waste material would be placed in lifts until the proposed grades are achieved, at 
which time a low permeability (k<1X10-5 cm/sec) soil cover will be placed and vegetated. 
 
Waste removal and re-interment will occur in the locations shown in Figure 3.  This will involve 
excavation of existing material down to natural soils.  The waste will be moved to the expanded 
C&D cell described above, and the excavated area will be backfilled with on-site soils.  Erosion 
control measures will be placed as shown on the attached plans to prevent sediment from 
reaching the intermittent stream channel.  Slopes will be graded to match existing natural 
conditions and then reforested as described below. 
 
In areas of waste removal and areas where there is no forested buffer within 50-feet of the 
perennial stream segments, a buffer will be re-established.  In conjunction with this activity, the 
perennial stream segment below the existing road crossing will be hand-cleared of sediment from 
the channel.  This work will be overseen by a qualified scientist to ensure that the removal of 
sediment does not destabilize the channel.  Buffer restoration work within the stream will occur 
between April 15 and October 15 to minimize potential effects on trout spawning.  The forested 
50-foot buffer will be reestablished using naturally occurring tree species common to the area, as 
detailed in the attached plans.   
 
Construction Schedule 
A general construction schedule for this project is as follows: 
 
Landfill Construction August to December 2009 
Waste Removal April 2009 
Sediment Removal April 15 – October 15, 2009 or 2010 
Buffer Restoration May 2009? After cell construction 
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This schedule is subject to change depending on weather, availability of contractors, and timing 
of other approvals such as NC Division of Waste Management permits. 
 
Stormwater Management 
 
A Stormwater Management Plan prepared by Richardson Smith Gardner & Associates, Inc. is 
attached for your review in conjunction with this variance request.  The plan includes a written 
description of the erosion control and stormwater measures proposed on the Site.   
 
Upon closure of the landfill cell, the waste will be covered with a low permeability soil cap and 
vegetated.  The stormwater runoff from this site will be routed through the proposed basins, 
which will be converted into dry detention basins in compliance with the NCDENR Stormwater 
BMP Manual.  Although no trout habitat was found on the site, measures have been included to 
benefit downstream trout waters.  The basins have a cool water release through a series of 
cascade features (stepped boulder structures) in the discharge channel prior to release in the 
stream buffer to limit temperature fluctuations.  Additionally, shading has been incorporated into 
appropriate areas.  The discharged water will predominantly flow through seepage within the 
riprap outlet structures (stepped boulder structures or cascades) rather than on the surface, further 
aerating and cooling the water. 
 
Justification of Variance Request 
 
This variance request has been proposed after careful evaluation of the existing conditions and 
future requirements of the Site, and consultation with regulatory agencies related to the proposed 
impacts.  The following key points justify this request as it relates to trout buffer regulations: 
 

1. The primary purpose of the trout buffer regulation is to control sediment and temperature 
fluctuations that would adversely affect trout spawning and survival.  Current conditions 
on the Site have the potential to adversely affect trout habitat in Brushy Creek due to 
sedimentation.  In addition, the limited buffers in some areas allow surface water 
temperatures to fluctuate.  Therefore, some remedial action is required to rectify the 
existing conditions.  While removal of all sediment from the intermittent/perennial stream 
would be optimal, the presence of the landfill limits the effect of this measure.  The lower 
(perennial) section of stream has relatively stable buffers and can be restored to a 
functional stream channel.  The upper portion has less potential for restoration since an 
improved stormwater design would have to route discharges below this segment.  The 
current permitted cells of the landfill create a difficult challenge in control of sediment 
due to their steep side slopes.  Reconfiguration of the landfill will rectify this situation 
and improve the erosion control on the Site as described above. 

 
2. In conjunction with the landfill expansion, the removal of waste within a 50-foot buffer 

of the intermittent/perennial tributary will increase buffer function on the site and 
stabilize water temperature fluctuations.  This waste removal, in combination with the 
restoration of the buffers described below will provide both erosion control and 
temperature fluctuation control in the downstream waters, therefore improving existing 
trout habitat. 
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3. The trout buffer regulations require a minimum 25-foot buffer on all surface waters, or an 
increased buffer to control sediment within the outer 25% of the buffer.  The current 
buffers have not functioned to control sediment on site due to two reasons.  First, in some 
areas the buffers are less than 25 feet, which will be rectified with the proposed plan.  
Also, the previous design of the landfill did not provide adequate erosion control, 
considering that the steep slopes require additional buffer widths to function properly.  
The proposed project will increase these buffers to 50-feet, including planting all areas 
that are currently not forested (with the exception of existing road crossings and other 
infrastrucure) and the areas where waste will be removed.  Stormwater controls will 
include dry detention basins and energy dissipators to treat stormwater and control its 
discharge into adjacent waters. 

 
4. A mitigation plan for the proposed impacts has been prepared and submitted to the 

USACE, NCDWQ, and NC Wildlife Resources Commission.  Existing sediment within 
the perennial segment of stream channel will be removed by hand and the stream bed will 
be allowed to return to its natural function.  Buffers will be restored by planting natural 
forest vegetation within 50 feet of the stream banks.  The buffer restoration work within 
the stream channel will be performed between April 15th and October 15th to minimize 
any adverse effects on downstream trout spawning.   

 
5. NC Wildlife Resource Commission biologists evaluated the streams associated with this 

site in September 2008.  This survey showed that no trout habitat is present on the site, 
and a trout moratorium will not be required.  Despite this, the proposed stream work in 
the perennial segment will be limited to typical trout moratorium time frames (between 
April 15 and October 15) in order to protect downstream resources.  The installation of 
the underdrain and associated erosion control measures is the initial step in the 
construction of the project and is proposed for installation in the Fall of 2009.  This will 
protect downstream waters from impact during construction. 

 
Mitigation Plan 
 
The proposed impacts will be mitigated through on-site buffer restoration and stream 
enhancement.  This plan has been discussed, in concept, with representatives of the USACE, 
NCDWQ, and NCWRC during a meeting on June 12, 2007.  There was general consensus on the 
following points: 
 

1. The intermittent channel to be impacted is not providing significant water quality or 
aquatic habitat functions. 

2. The perennial channel (below the road crossing) is impacted, but can be restored through 
removal of sediment and enhancement of buffers. 

3. Compensatory mitigation for the intermittent stream impacts would be provided on-site 
through the removal of sediment and restoration of buffers associated with the perennial 
stream channel. 

4. The proposed filling of the upper intermittent portion of the stream channel, in 
conjunction with the restoration of the lower perennial portion of the stream channel, 









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 2 
 

Pre-Construction Notification Form 

























 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 3 
 

Figures 
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ATTACHMENT 4 
 

Site Photographs 
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Photo 1:  Impact area shown between two cells of the landfill. 

 

 
Photo 2:  Upper end of intermittent channel near seasonal seep/spring. 
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Photo 3:  Lower end of impact area – intermittent channel above road crossing. 

 

 
Photo 4:  Detailed view of upper reach of intermittent stream. 
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Photo 5: Upper portion of mitigation area (impact area begins at right side. 

 

 
Photo 6:  Perennial stream channel – upper reach below impact area. 

 



Avery County Landfill  Site Photos 
404/401 PCN & Trout BufferVariance  Page 4 of 4 
 

 
Photo 7: Impacted reach of perennial stream to be remediated. 

 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 5 
 

On-Site Mitigation Plan 



Avery County Landfill 
On-Site Mitigation Plan 

 
 
This on-site mitigation plan has been developed based on the need to have a stable, 
healthy, and natural plant community established along the on-site streams where 
disturbance has occurred or waste will be removed.  The site and surrounding area was 
investigated to determine existing conditions and to develop the target plant community 
to restore to these areas.  It was determined that the Chestnut Oak Forest community type 
as described in Classification of the Natural Communities of North Carolina – Third 
Approximation was the appropriate target community for these stream buffer areas.  This 
plan will provide for a stable stream buffer with plant species that should restore these 
areas to the natural plant communities that was likely here prior to their disturbance. 
 
In addition, this plan addresses the remediation of previous impacts to the streams on site.  
This includes removal of sediment from the perennial channel between the landfill cells 
and removal of an existing 40’ pipe in the channel to the west of the landfill.  This work 
is intended to allow the aquatic habitat in the streams to recover, and to improve water 
quality in the streams and downstream trout habitat. 
 
1.0  Stream Buffer Restoration Plan 
 

1.1 Soil Preparation 
 
The site will undergo large earth moving activities prior to the restoration efforts. 
These activities will likely result in compacted soil and subsoil. The areas to be 
restored as stream buffer will need to be properly prepared to ensure adequate 
growing conditions.  If compaction or loss of topsoil has occurred, the following 
actions must be taken in the stream buffer restoration areas before final 
seedbed/woody planting preparation begins. 
 

• All disturbed areas within the buffer restoration zones that have been 
compacted must be rip-tilled in such a manner as to allow plant root 
growth in the subsoil. All heavy equipment such as large 
excavators/bulldozers is prohibited from entering the restoration zone after 
the rip-tilling has been completed. 

• In disturbed areas within the buffer restoration zones, final grade 
elevations shall be attained by the application of 6 to 10 inches of topsoil 
to all disturbed areas within the restoration zones. 

• The topsoil shall be disked to ensure proper connection with the subsoil 
and prevention of surface compaction. This activity shall be done in dry 
weather conditions with satisfactory soil moisture. 

• All erosion control/permanent seeding soil preparation criteria shall then 
be implemented. See Erosion Control Notes for details.  

 



 
 

1.2     Stream Buffer Plant List 
(SB): All disturbed areas denoted on plans as SB shall be planted with plants selected from the 
following list. 

Scientific Name Common Name Layer 
Spacing (ft) 
On-Center Plant Size Distribution 

Pinus strobus White Pine Tree 8x8 Container Random 
Liriodendron tulipifera Tulip Poplar Tree 8x8 Container Random 
Quercus prinus Chestnut Oak Tree 8x8 Container Random 
Quercus rubra Northern Red Oak Tree 8x8 Container Random 
Quercus coccinea Scarlet Oak Tree 8x8 Container Random 
Fagus grandifolia American Beech Tree 8x8 Container Random 
Acer rubrum Red Maple Tree 8x8 Container Random 
Carpinus caroliniana Ironwood Tree 8x8 Container Random 
Kalmia latifolia Mountain Laurel Shrub 8x8 Container Random 
Rhododendron 
maximum Great Laurel Shrub 8x8 Container Random 
 

 
1.3 Planting Requirements 

 
• The Stream Buffer Zone shall be planted with at least six (6) of the above 

species. 
• No species shall make up more than 30% of the total planted stems in 

each SB area. 
• No species shall make up less than 10% of the total planted stems in each 

SB area. 
• No plant substitutions beyond the list above are allowed. 

 
The following are the weather and soil conditions that must be present at the site 
during all planting of the stream buffer zones. 

 
• Temperature greater than 350F and less than 850F 
• Relative Humidity greater than 30% 
• Wind less than 10 miles/hour 
• Soil is moist to the surface 
• Soil surface is protected by an organic mulch layer or equivalent 

protection 
• Soil has been ripped and disked such that compaction will not inhibit 

growth  
 



   
The stream buffer restoration areas should be adequately marked before planting 
commences.    
 
The correct spacing of vegetation should be checked by the On-Site Supervisor on 
a regular basis. 
 

1.3.1 Plant Distribution 
 
Random Distribution – take all six (6) plant species selected for planting 
from the plant list in the proper percentages to meet the planting 
requirements. Mix the plants so that they are all planted randomly at the 8’ 
spacing called for in this plan. If done properly, sometimes two or more of 
the same species will be planted adjacent to each other and other times 
there may only be one plant of a species completely surrounded by one or 
more other species. 
 
1.3.2 Planting Method 
 
The following describes the general planting techniques to be followed 
when installing the plants. However, these techniques may be modified if 
the contractor believes that other techniques will improve health and 
survival of the plants. 
 
Containerized Plants (equal to or larger than 16 cubic inches) 

i. Containerized plants must be robust healthy growing plants. 
ii. The root system must be vigorous and dense enough to hold 

the shape of the container once removed. 
iii. Container vegetation must always be handled by the container 

and never by the tops of the plants. 
iv. Containerized plants must be stored in the shade and kept moist 

until installation. 
v. If soil is compacted, the area of planting shall be loosened to a 

depth equal to that of the root ball for a radius of one (1) feet 
around each plant. 

vi. Install containerized plants only when soil is moist and/or wet. 
vii. Before installation, remove any damaged roots and loosen any 

circling or compacted roots. 
viii. Install containerized plants using an appropriate implement 

such that a hole is created that will allow the plant to be 
inserted without any bending, binding, or breaking of roots. 

ix. Container stock shall be planted in a vertical position with the 
root collar approximately 0.5 inches below the soil surface.  
The planting trench or hole shall be deep and wide enough to 
permit roots to spread out and down without J-rooting. 



x.  After planting, the soil shall be tamped firmly to eliminate air 
pockets. 

xi. A 2 foot radius of a 3- to 4-inch layer of organic mulch such as 
straw must then be placed on the soil surface around the entire 
plant. 

xii. If dry conditions occur following planting, a method to water 
the plants should be developed and implemented. 

 
Plant spacing is called out on a grid basis such as 8 x 8, etc. This spacing 
refers to planting the plants 8 feet apart from each other in all directions 
within a planting zone. This spacing does not relate to planting distance 
from other zones or the planting distance at the zone boundary. 
 
Planting shall begin 2’ in from the planting zone boundary nearest to the 
stream. Planting will then proceed away from the stream on an 8’ spacing. 
The plants will be planted along all other boundaries to within a distance 
of 4 feet or less from any boundary edge. This is likely to result in an outer 
row being planted closer than the designated 8’ spacing. 
 
Some existing stream buffer areas are to remain undisturbed. These areas 
should be protected from encroachment and no additional planting will be 
done in these areas. If some of these areas are impacted during 
construction activities, then the stream buffer restoration plan shall be 
implemented for those areas as well. 
 
In addition to the woody plants to be planted in the stream buffer areas, 
the soil will be prepared, seeded and protected according to the temporary 
and permanent seeding requirements for the entirety of the site. However, 
no fescue, lespedeza, or other aggressive nonnative grasses are allowed to 
be planted in the stream buffer areas. 
 
1.3.3 Planting Warranty 
 
For all planted material, the contractor shall warrant an 80% survival rate 
against defects including mortality and poor growth, except for defects 
resulting from abuse by other parties and abnormal weather conditions. 
 

2.0 Stream Daylighting and Remediation 
 

2.1 Stream Daylighting 
 
The approximate 40’ pipe within the stream channel just west of the existing 
landfill, and within the proposed buffer restoration area, will be removed and the 
banks returned to natural conditions.  This will be accomplished through the 
following steps: 
 



• Removing the pipe during a dry period with low-flow conditions in the stream 
channel. 

• Reestablishing the banks to match upstream and downstream contours. 
• Stabilizing the stream banks with erosion control blanket down to, but not 

including, the bed of the stream. 
• Planting the stream bank as described in Section 1.0 of this plan, along with 

the associated buffers. 
• Appropriate sediment and erosion control measures will be used during this 

work.   
 
2.2 Sediment Removal 
 
The perennial channel between the two landfill cells, from the road crossing down 
to its confluence with the larger stream, will be enhanced through the removal of 
deposited sediment from within the channel.  This will be accomplished in the 
following manner: 
 
• Carolina Ecosystems, Inc. or other qualified personnel will inspect the stream 

channel prior to the start of the work, and place staking along the banks to 
indicate the areas and approximate depth of the sediment removal. 

• Removal of the sediment will be performed by hand using shovels or other 
hand tools.  No mechanized equipment will be used within the channel. 

• Several staging areas for excavated materials will be established along the 
channel for deposition of the material.  This material will then be moved by 
on-site equipment to an appropriate location with adequate sediment and 
erosion controls. 

• The staging areas will be located in coordination with the buffer restoration 
and will be planted as described in Section 1.0 when work is completed.  Each 
staging area will have silt fence placed on the downstream sides to prevent 
material from re-entering the channel. 

• Sediment will be removed down to a depth just above the original bed of the 
stream in order to not disturb the channel dimensions. 

• This work will be performed during a low-flow or dry period and appropriate 
sediment and erosion control measures will be implemented during this work. 

 
3.0 Conclusions 
 
This plan will be implemented in conjunction with the Avery County Landfill expansion.  
It will serve to provide compensation for the removal of 408 linear feet of intermittent 
channel that currently does not provide significant aquatic habitat, and to remediate 
previous secondary impacts from landfill operations.  The result of this work will be a 
decrease in sedimentation of downstream trout habitat, an increase in the stability of 
temperature fluctuations within the channel, and a re-colonization of the affected stream 
channel by typical aquatic macrobenthos over the long term. 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 6 
 

Delineation Information 











DATA  FORM 
ROUTINE WETLAND DETERMINATION 

(1987 COE Wetlands Determination Manual) 
 
 

Project / Site: Avery County Landfill                                                          
Applicant / Owner: RSG Engineers/Avery County            
Investigator: Phil May - Carolina Ecosystems, Inc. 
 
Do normal circumstances exist on the site? Yes    No    
Is the site significantly disturbed (Atypical situation)? Yes    No  
Is the area a potential problem area? Yes    No  
   (explain on reverse if needed) 

 Date: 9/24/07  
 County: Avery 
 State: NC 
 
 Community ID: Up 
 Transect ID: WC 
 Plot ID: 101

 
 
VEGETATION 
 
Dominant Plant Species  Stratum  Indicator  
 
1.Pinus strobus  T   FACU 
2. Rhododendron maximum  S    FAC-  
3. Quercus rubra  T   FACU 
4. Polystichum acrostichoides  H   FAC 
5. Lonicera japonica  V    FAC- 
6. Rubus sp.  H         
7.                      
8.                    

Dominant Plant Species  Stratum  Indicator  
 
9.                     
10.                             
11.                     
12.                     
13.                     
14.                     
15.                     
16.                     
 

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).   20% 
 
Remarks:                                                                                                                                     
Limited herb layer.  Vegetation is thin buffer between landfill and stream with little diversity. 
 
 
 
HYDROLOGY 
 

  Recorded Data (Describe In Remarks): 
    Stream, Lake, or Tide Gauge 
    Aerial Photographs 
    Other 
 

  No Recorded Data Available 
 
Field Observations: 
 
 Depth of Surface Water:   -  (in.) 
       
 Depth to Free Water in Pit:   -  (in.) 
       
 Depth to Saturated Soil:   -  (in.)

Wetland Hydrology Indicators 
 
 Primary Indicators: 
    Inundated 
    Saturated in Upper 12” 
    Water Marks 
    Drift Lines 
    Sediment Deposits 
    Drainage Patterns in Wetlands 
 
 Secondary Indicators: 
   Oxidized Roots Channels in Upper 12” 
    Water-Stained Leaves 
    Local Soil Survey Data 
    FAC-Neutral Test 
    Other (Explain in Remarks)

 
Remarks:  
No hydrology indicators. 
 
 
 
 
 



SOILS 
 
Map Unit Name 
(Series and Phase): Culhowee loam, 0-3% slopes  Drainage Class: Somewhat poorly  
 
Taxonomy (Subgroup): Aquic haplumbredts  Confirm Mapped Type?  Yes  No  
 
Profile Description: 
Depth    Matrix Colors  Mottle Colors  Mottle  Texture,  Concretions, 
(inches)  Horizon  (Munsell Moist)  (Munsell Moist)  Abundance/Contrast  Structure, etc.  
0  A     10YR 6/6                Sandy loam  

4  B     2.5Y 5/6  7.5YR 5/6  Common, small  Clay loam  

                                          

                                          

                                          

                                          

                                          

                                          

 
Hydric Soil Indicators:  
 
  Histosol  Concretions 
  Histic Epipedon  High Organic Content in Surface Layer in Sandy Soils 
  Sulfidic Odor  Organic Streaking in Sandy Soils 
  Aquic Moisture Regime  Listed On Local Hydric Soils List 
  Reducing Conditions  Listed on National Hydric Soils List 
  Gleyed or Low-Chroma Colors  Other (Explain in Remarks) 
 
Remarks:  
No hydric soil indicators. 
 
 
 
WETLAND DETERMINATION 
 
Hydrophytic Vegetation Present? Yes    No    Is the Sampling Point 
Wetland Hydrology Present? Yes    No    Within a Wetland? Yes    No  
Hydric Soils Present? Yes    No  
 
Remarks:  
Disturbed upland community adjacent to wetland and the existing landfill cells. 
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Protected Species and Archaeological Reports/Correspondence 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





















































































































































CAROLINA 
ECOSYSTEMS, Inc. 8208 Brian Ct.; Garner, NC 27529 

P:919-606-1065 – F:919-341-4474
 
 
 
March 17, 2008 
 
 
Stacey Smith, P.E. 
Richardson, Smith, Gardner & Associates, Inc. 
14 North Boylan Avenue 
Raleigh, NC 27603 
 
 
RE: Protected Species Evaluation 
 Avery County Landfill 

Newland, North Carolina 
 
 
Dear Stacey, 
 
As requested Carolina Ecosystems, Inc. (CEI) investigated the above referenced site for 
occurrences of, and potential habitat for, species listed by the US Fish and Wildlife Service 
(USFWS) as protected under the Endangered Species Act (ESA).  This study was performed to 
identify any potential for the proposed expansion of the Avery County Landfill, and any future 
work within its proposed facility boundary, to cause harm to or jeopardize any of the species 
under the jurisdiction of the ESA.  In addition, the results of this study are intended to document 
compliance with the ESA for permit submittals to the NC Division of Waste Management, NC 
Division of Water Quality, and US Army Corps of Engineers. 
 
The ESA protects certain species of plants and animals that have declining populations or habitat 
and potentially could go extinct without protection and recovery programs.  These species are 
listed by the USFWS by county and are updated periodically.   In addition, the N.C. Natural 
Heritage Program (NCNHP) maintains a database of the location and status of occurrences of 
rare plants, animals, and natural communities within the State.  An evaluation of the Avery 
County Landfill property (Site) for the potential occurrence of these species is included below, 
along with a biological conclusion on the likelihood of the species being affected by the 
proposed expansion. 
 
Methods 
 
The USFWS listed species for Avery County were checked to determine historical and current 
occurrences of federally-listed species within Avery County (01/31/08 Update).  In addition, the 
NCNHP element occurrence database was checked to confirm locations of federally-listed 
species within a 1-mile radius of the Site.  The species listed by USFWS for Avery County are 
presented in Table 1, while the database occurrences recorded by NCNHP are shown in Figure 2.  
The species descriptions, habitats, and occurrence history of each of the federally listed species 
was reviewed prior to performing field surveys.  Base maps of the Site were prepared showing 
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available information including topography, color infra-red aerial photography, and color aerial 
photography.  Analysis of this information was performed to determine preliminary natural 
community boundaries for further study. 
  
The Site was reviewed by experienced biologists to determine if potential habitat for the listed 
species is present.  The Site was traversed and the natural communities identified on the base 
mapping was field verified and adjusted.  If a natural community provided potential habitat, 
additional surveys for those species occurring within the habitat type were performed.  The Site 
was reviewed on April 9 2007, September 24-25 2007, November 20 2007, and March 12 2008. 
 

Table 1 
Federally Protected Species in Avery County, NC 

Common Name Scientific Name 
Federal 
Status* 

Habitat 
Present? 

 Biological 
Conclusion 

Bog turtle 
Clemmys 
muhlenbergii T(S/A) No No Effect 

Carolina northern 
flying squirrel 

Glaucomys sabrinus 
coloratus E No No effect 

Virginia big-eared 
bat 

Corynorhinus 
townsendii virginianus E No No effect 

Spruce-fir moss 
spider 

Microhexura 
montivaga E No No effect 

Blue Ridge 
goldenrod Solidago spithamaea T No No effect 
Heller’s blazing star Liatris helleri T No No effect 
Roan mountain 
bluet 

Hedyotis purpurea 
var. montana E No No effect 

Spreading avens Geum radiatum E No No effect 
Rock gnome lichen Gymnoderma lineare E No No effect 

*E = Endangered; T = Threatened; T(S/A) = Threatened due to similarity of appearance 
 

Natural Communities 
 
The Avery County landfill is located in southeast Avery County, slightly over 1-mile from the 
McDowell County line.  The Site is situated in the Blue Ridge Mountain Physiographic Region, 
and is within the Catawba Basin watershed.  Topography on the Site is quite steep and typical of 
low-mountain areas, ranging from 2,855 to 3,325 feet above sea level. 
 
The Site consists of an active transfer station facility, a construction and demolition landfill, 
cleared or disturbed areas, and forested areas as shown on Figure 3.  Several natural communities 
exist within the boundaries of the Site, however all the communities show strong evidence of 
past human alteration including timber activity.  Each community type encountered is described 
briefly below, along with its dominant plant species. 
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Hardwood Forest (Photos 1 & 2) 
 
Much of the northern portion of the Site consists of hardwood forest along the steeper slopes of 
the ridge above the Site.  This community consists primarily of American beech (Fagus 
grandifolia), tulip poplar (Liriodendron tulipifera), oaks (Quercus sp.), pignut hickory (Carya 
glabra), yellow birch (Betula lutea), and scattered young white pines (Pinus strobus).  Most of 
this community consists of young forest growth including stands of saplings and areas of larger 
trees up to 14 inches diameter.  No stands of mature hardwood forest are present on the Site.  
The understory varies from relatively sparse areas to dense thickets of rhododendron 
(Rhododendron catawbiense) and some mountain laurel (Kalmia latifolia), as described below. 
 
Mixed Pine-Hardwood Forest (Photos 3 & 4) 
 
This community comprises most of the Site, and includes many of the species listed in the 
Hardwood Forest above.  The white pines in this area are more mature and make up a larger 
portion of the canopy species than in the hardwood forest areas.  This community shows strong 
evidence of historical disturbance from logging activities, including old road beds and ruts. 
 
Pine Stands (Photo 5) 
 
This community is comprised almost entirely of white pine, with a understory of hardwood 
saplings that is usually quite sparse.  It is located on a ridge slope northwest of the existing 
landfill and transfer station. 
 
Rhododendron Thicket (Photo 6) 
 
Although rhododendrons occur throughout the Site in the understory, especially in the hardwood 
forest and along the drainages, this area is comprised almost entirely of one species and is larger 
than the other stands.  The stand is located on the northwest corner of the Site, but a large portion 
of the community is located off-site.  Little other vegetation is growing in the understory due to 
the heavy shading effects of the rhododendron.  
 
Protected Species Evaluation 
 
Of the species listed by the USFWS for Avery County, the majority occur in high elevation 
mountain communities including balds, rocky summits and outcrops, or spruce-fir forests.  The 
Site is not located within a high elevation area, and none of the natural communities present on 
the Site provide potential habitat for the listed species.  The only species in Table 1 that occurs at 
the lower elevations typical of the Site is the bog turtle.  No occurrences of this species are 
recorded within 1-mile of the Site, however two bog turtle occurrences are recorded just beyond 
this radius (Figure 2).  The occurrences are in typical bog turtle habitats, such as bogs or wet 
meadows and thickets.  These habitats are not present on the Site.  In addition, the bog turtle is 
listed due to similarity of appearance to the northern bog turtle.  Land management activities that 
may affect this species are not subject to consultation with USFWS for this species. 
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Due to the lack of potential habitat for the species listed in Table 1, no further surveys of the 
property are recommended at this time.  No consultation under Section 7 of the ESA is required 
with the USFWS for the C&D landfill expansion.  Pending permit applications, including the 
Clean Water Act Section 404/401 permit, will provide opportunity for the USFWS and NCWRC 
to comment on the project and concur with this finding.   
 
This evaluation is based on the current USFWS list of species with potential to occur in Avery 
County.  There are an additional thirty species listed as Federal Species of Concern.  These 
species are not provided protection under the ESA, but have potential to be upgraded to 
“candidate” or protected species if their status declines.  Prior to any future project development 
on the Site, not including the current C&D landfill expansion, the listed species should be 
checked and if necessary this evaluation should be updated. 
 
Please contact us at your earliest convenience if you have any questions or concerns related to 
this evaluation.  We appreciate the opportunity to be of service to Avery County and Richardson, 
Smith, Gardner and Associates, Inc. 
 
Sincerely, 
Carolina Ecosystems, Inc. 

 
Phil May 
Senior Environmental Scientist 
 
cc:   Buddy Fowler, Avery County 
 Joan Smyth, P.G. Richardson, Smith, Gardner & Associates, Inc. 



��������

��

	��������

��
���
�

��
���
�

��
���
�

�����
������

����
���!����

��
��"
#�
��

�

��

�

� $ � 	%&��

'%(�����
�%)��*+,)%*-
�.�����*�-)��,-�/%&&

"�$"���%,-��*��)0�1,�-��2�����34��
�5����67$76�$740�'5����6#��6��3�



��
���

	

��
�



�

�

�

�

��

�

���� � ���� ���

������

������������������������������
� �����!���������"���

#
�#�$������!���%�&�����'����
()
�
�*����+,�,+��,)%�*����+�	�+		(	

����

�

�+-����.�����

�

$!��/�����

�

$!��/�����

� �����!����

0�1!2�����!����



�

��

�

��� � ��� ����

����	�
�
���	�
���������
��
���	�
������
�������

����
�	��
���	��
�	��	�
��
� !�"
#$
"%"&'�'&%�'!�
�$
"%"&�(%&(( ()	�*���
��	�+� ��,��
-���&)	�*���
��	�+� -���
.��� /0�������	��
10�23��

���	�
����������+

������� -	���	��
���� .�	��
&
���	�,4 5�����+

������

1	�+��	
.�����

��		���
�67
�������



Avery County Landfill  Site Photos 
Protected Species Evaluation  Page 1 of 3 
 

 
Photo 1:  Hardwood forest along slopes on the northern portion of the Site. 

 

 
Photo 2:  Hardwood forest – detailed view. 
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Photo 3:  Mixed pine-hardwood forest between the landfill cells. 

 

 
Photo 4:  Mixed pine-hardwood forest along northwestern slopes of the Site. 
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Photo 5: Portion of pine stand west of the current landfill area. 

 

 
Photo 6:  Rhododendron thicket in northwest corner of the Site. 
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Stormwater Management Plan 
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Erosion and Sedimentation Control Plan 
Preliminary Review Checklist
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AVERY COUNTY
C&D LANDFILL

STORMWATER MANAGEMENT PLAN

1.0 NARRATIVE

1.1 Project Description

Avery County operates a construction and demolition debris (C&D) landfill under North
Carolina Solid Waste Permit No. 06-03 at their facility located off of Brushy Creek Road,
Ingalls, North Carolina.  The facility is located approximately 2 miles northeast of the
intersection of Highway 19 East and Brushy Creek Road and 1.5 miles northeast of the
Avery County Airport (Figure 1). Avery County proposes to expand the existing C&D
landfill.  The proposed expansion will result in a total disturbed area of 22 acres (15 acres
additional, as explained below) and will expand the landfill disposal area by 9.3 acres.

The disturbed area for the proposed expansion includes 7 acres of area previously disturbed
under the existing Erosion Control Plan  for the site. Therefore, the disturbed area not1

previously permitted is 15 acres.

1.2 Contact Information

1.2.1 Engineer:  For questions regarding this erosion and sedimentation control
plan, please contact the following:

Richardson Smith Gardner & Associates, Inc.
Attn.: Stacey A. Smith, P.E.
14 N. Boylan Ave.
Raleigh, NC  27607
Phone:  (919) 828-0577
Fax:  (919) 828-3899.

1.2.2 Owner:  The owner of the site and the person to contact should sediment
control issues arise during the land-disturbing activity is as follows:

Avery County Landfill ( Site and Scale house)
2175 Brushy Creek Road
Newland, NC 28657

Avery County Landfill (Office)
175 Linville Street
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Newland NC 28657
Phone: 828-737-5420
Contact: Buddy Norris

1.3 Existing Site Conditions

Existing ground surface elevations vary from elevation 3140 feet above mean sea level (ft-
msl) within the northeast corner of the property to about 2870 ft-msl  within the southeast
portion of the site.  Topographically, the site is generally sloping to the south at an average
of 15 to 20 percent.  The landfill site is located adjacent to Brushy Creek which is classified
as a Class C Trout Water in this area.  There is an unnamed tributary located between Phase
1 and Phase 2 of the existing landfill that drains southward to Brushy Creek.  West of the
disposal area, there is another unnamed tributary. Both of these are on-site groundwater
discharge features. The property is not zoned as there is no county-wide zoning in Avery
County. 

1.4 Adjacent Areas

The C&D landfill is bounded on the south by Brushy Creek Road and to all other directions
by private property.  Access to the site is from Brushy Creek Road which connects with
Highway 19E to the west.  Both of these roads serve as primary routes of waste
transportation. 

1.5 Site Soils Information

The native surficial soils at the site fall under the categories of Saunook Loam (SaC)
according to the GIS Website for Avery County. Generally, this series varies from sandy
loam to silt loam to loamy sand.  Based on the permeability of sandy loam, a hydrologic
soil group (HSG) “B” is considered for purposes of runoff calculations.

2.0 DESIGN GUIDELINES AND PROCEDURES 

The erosion and sediment control design for the landfill was conducted based on guidelines and
procedures as set forth in the following references:

1. HydroCAD Software Solutions, LLC (2004), HydroCAD Stormwater Modeling
System Owner’s Manual - Version 7, Chocorua, NH.

2. North Carolina Division of Land Resources,  North Carolina Erosion & Sediment
Control Planning & Design Manual (updated  June 1, 2006).

3. Malcom, H. Rooney (1989 & 2003 Supplement), Elements of Urban Stormwater
Design, NC State Univ., Raleigh, NC.

4. 15A NCAC 04B.0124 Design Standards in Sensitive Watersheds.
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3.0 RUNOFF CALCULATIONS

All stormwater flow volumes were calculated using the HydroCAD computer program (utilizing
USDA-NRCS (SCS) methods) and/or the Rational Method based on a 25-year 24-hour storm
event.  This storm event, which is a requirement of current North Carolina solid waste regulations,
exceeds the 10-year event required by current North Carolina Sediment Control regulations. 
Rainfall quantities and/or intensities used in the analyses were derived from NOAA-35 and TP-40
data and have been included in Appendix A.  Drainage areas were determined using a planimeter
and/or AutoCAD on topographic sheets of the project area.  For each drainage area, runoff curve
numbers (SCS methods) and/or runoff coefficients (Rational Method) were selected based on
ground cover conditions.  Times of concentration were calculated by HydroCAD using SCS
methods.

The peak discharge from the 25-year 24-hour storm event and 10-year 24-hour storm event were
evaluated for both pre developed and post developed conditions and summarized in Table 1.

TABLE 1: SUMMARY OF RUNOFF VALUES

Pre–development Condition Post–development Condition

 Discharge Point

(As shown in

HydroCAD

Model)

Area

(Ac)

10-Year

Storm

(cfs)

25-Year

 Storm

(cfs)

 Discharge Point

(As shown in

HydroCAD

Model)

Area

(Ac)

10-Year

Storm

(cfs)

25-Year

 Storm

(cfs)

Drainage Area-1 1.8 7 10 Basin-1 3.73 0.5 2.4

Drainage Area-2 13.5 36 52

Basin-2 5.7 1.9 8.0

Basin-3 5.12 1.9 7.9

Basin-4 3.9 1.0 5.7

3.1 Stormwater Outlet Protection

Outlet velocities adjacent or into wetlands need to be at non-erosive velocities (<2 fps) for
the 10-year storm. 
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TABLE 2: SUMMARY OF VELOCITY

Discharge Point 10-year 24-hr Storm Velocity (fps)

Basin-1 0.4

Basin-2 0.5

Basin-3 0.5

Basin-4 1.0

Table 2 shows that the maximum velocities are less than the maximum permissible velocity
(2.0 fps) (even for points not discharging to wetlands) and thus protect the wetlands from
erosion.

4.0 EROSION AND SEDIMENTATION CONTROL MEASURES - INITIAL

The following erosion and sedimentation control measures are to be constructed as part of the
proposed landfill expansion.  Appendices A, B and C to this plan include calculations, total
nitrogen loading estimation, technical specifications, and plans and details for each of these
measures, respectively.

In most cases, the following erosion and sedimentation control measures were designed using the
final drainage areas which were found to represent a worst case for design. 

4.1 Sediment Basins

There are four (4) basins (Basin-1, Basin-2, Basin-3 & Basin-4) that will serve the site. 
Basins-1, 2 and 3 will be located in the eastern area of the project site and basin-4 will be
located on southern area of the project site.  All these basins are designed in accordance
with E&SCCP&DM Section 6.61.

Sediment basin design is subject to several requirements.  The sediment basins must
provide a basin volume of 1,800 ft /acre of disturbed area.  Other E&SCP&DM3

requirements for permanent basins include riser/barrel principal spillways and emergency
weir-type spillways.  The principal spillways must have a capacity of 0.2 ft  /second/acre of3

drainage area.  This flow must be met with one foot of driving head.  The crest of the
emergency spillways is set one foot above the invert of the riser and must pass the peak
run-off from the design storm event with one foot of freeboard to the crest of berm.  The
risers must also be provided with a method of dewatering the basin.  In addition to
E&SCP&DM requirements, each sediment basin was designed to have an adequate surface
area to achieve an 80% settling efficiency of a 40 micron (silt size) particle at the peak
discharge from the design storm.  Each sediment basin was modeled with the HydroCAD
computer program and a spreadsheet was used to verify the design requirements.
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4.2 Cascades

The principal and emergency spillways of Basin-2 and Basin-3, as well as the principal
spillway of Basin-1, discharge into cascades, which are stepped rock chutes. The cascade is
a hybrid between an artificial rock chute and a natural stepped-bed high-gradient stream.
The stepped-bed configuration is used to: i) dissipate energy and thus maintain stability of
the channel lining under high-gradient flow conditions; and ii) create turbulent and nappe
flows to achieve evaporative cooling and increase dissolved oxygen during warm months,
thus rendering the outflow suitable for discharge to cold water streams. The cascades are
designed to accommodate the peak discharge from the 100-year 24-hour storm without
overtopping and without exceeding the allowable shear stress and/or velocity of the selected
channel lining.

4.3 Culverts

There are four (4) culverts (C-3A, C-3B, C-3C and C-4 etc.) which will convey flow beneath
roadways and embankments.  The number in the culvert name indicates the basin that it
flows toward.  Culverts that contain a letter in their name receive water from another pipe
(either a side slope swale or another culvert).  Culverts were designed using HydroCAD
program.  Where required, culvert outlets were designed with outlet stabilization based on
criteria set forth in E&SCP&DM, Section 6.41.

4.4 Drop Inlets

Three (3) weir-type drop inlets (DI-3A, DI-3B and DI-3C) will be used to route flows into
basin-3.  The number in the drop inlet name indicates the basin that it flows toward.  Drop
inlets that contain a letter in their name receive water from another drop inlet (via culvert)
and direct runoff.  These drop inlets were designed by a spreadsheet based on an analysis of
the flow capacity of the open sides (weirs) of the drop inlet compared to the maximum flow
from the design storm.  Prior to vegetative stabilization of the perimeter channel, each drop
inlet will be protected from sedimentation by a placing a wire mesh and coarse aggregate
filter around all sides of the drop inlet.

4.5 Silt Fence

Silt fencing design was based on criteria set forth in E&SCP&DM, Section 6.62 including
the limitation of 100 feet of fencing for each ¼ acre of drainage area.

4.6 Vegetative Stabilization

Vegetative stabilization will be in accordance with the seeding schedule in the project
specifications (provided as an attachment to this plan).  The seeding schedule was based on
Table 6.11k of E&SCP&DM which is applicable to this site.
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5.0 EROSION AND SEDIMENTATION CONTROL MEASURES - FINAL

The following erosion and sedimentation control measures are to be constructed as a part of the
final cover construction.  Appendices A, B and C to this plan include calculations, technical
specifications, and plans and details for each of these measures, respectively.

5.1 Side Slope Swales

Side slope swales (diversion berms) will be placed along final cover side slopes at forty
(40) foot vertical increments.  The swales are designed as a V-channel having two (2) feet

2deep, with slopes of 3H:1V on the landfill side and 1 / H:1V on the swale side. Flow from1

the side slope swales is directed to the down pipes or drop inlets.  The capacity and need
for lining of the swales was checked for maximum 25-year storm event using the swale
that had the largest inflow area, 1.70 acres, with the Rational Formula.  Based on the
calculated velocity and shear stress, all side slope swales require TRM (Turf
Reinforcement Matting) lining. 

5.2 Down Pipes

Three (3) down pipes (DP-1, DP-2 & DP-3) that will be used to carry flows from side
slope swales to the bottom of final cover slopes.  Down pipes were designed based on an
analysis of inlet and outlet control under the influence of the design storm to determine the
governing headwater condition.  Down pipes will be adequately anchored to the landfill
side slopes by use of a soil cover and each will be outleted directly to basins.

6.0 SCHEDULE FOR IMPLEMENTATION

All erosion control measures will be placed before any land disturbance or waste placement may
begin in that portion of the site which drains to the erosion control measures.  Vegetative
stabilization of disturbed areas will be in accordance with the following requirements:

• Temporary or permanent ground cover (or other acceptable measure(s)) adequate
to restrain erosion on erodible slopes or other areas will be stabilized within fifteen
(15) working days or twenty-one (21) calendar days following completion of any
phase of grading.

7.0 INSPECTION AND MAINTENANCE

All erosion and sedimentation control measures will be inspected at least once every seven
calendar days and within 24 hours after any storm event of greater than 0.5 inches of rain per 24
hour period.  A rain gauge will be maintained on the site and a record of the rainfall amounts and
dates will be kept properly.  

During inspections, any stormwater discharges from the site will be observed for stormwater
discharge characteristics to evaluate the effectiveness of the erosion and sedimentation control
measures incorporating Best Management Practices (BMPs).  If visible sedimentation is leaving
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the disturbed limits of the site, corrective action will be taken immediately to control the discharge
of sediments.

Repairs to erosion and sedimentation control measures will be made as needed and accumulated
sediment removed if necessary.  All sediments which are removed from erosion and
sedimentation control measures will be disposed of in an approved manner at a location to be
designated by the Engineer in such a manner that further erosion and sedimentation will not occur.
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Site Preparation:  Site Preparation includes clearing, grubbing, and stripping operations which
precede the proposed construction.

SECTION 02110

SITE PREPARATION

A. DESCRIPTION

1. General:  

a. The Contractor shall furnish all labor, material, and equipment to
complete Site Preparation in accordance with the Contract Drawings and
these Specifications.

b. Principal items of work include:

1. Notifying all authorities owning utility lines running to or on the
property.  Protect and maintain all utility lines to remain and cap
those that are not required in accordance with instructions of the
Utility Companies, and all other authorities having jurisdiction.

2. Clearing the site within the clearing limits, including removal of
grass, brush, shrubs, trees, loose debris, and other encumbrances
except for trees to remain.

3. Boxing and protecting all areas to be preserved.

4. Removing all topsoil from designated areas and stockpiling on site
where directed by the Engineer for future use.

5. Disposing from the site all debris resulting from work under this
Section.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Excavation  02222
Embankment  02223
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B. MATERIALS Not Used.

C. SUBMITTALS Not Used.

D. CONSTRUCTION

1. Clearing of the Site:  

a. Clearing limits, as shown on the Contract Drawings, shall be established
by the Contractor’s Surveyor.  Once established, the clearing limits shall
be inspected and approved by the Engineer prior to clearing the affected
areas.

b. Before removal of topsoil, and start of excavation and grading operations,
the areas within the clearing limits shown on the Contract Drawings shall
be cleared and grubbed.

c. Clearing shall consist of cutting, removal, and satisfactory disposal of all
trees, fallen timber, brush, bushes, rubbish, fencing, and other perishable
and objectionable material.

Should it become necessary to remove a tree, bush, brush, or other plants
outside the clearing limits, the Contractor shall do so only after permission
has been granted by the Engineer.

d. Excavation resulting from the removal of trees, roots, and the like shall be
filled with suitable material, as approved by the Engineer, and thoroughly
compacted per the requirements contained in Section 02223,
Embankment, of these Specifications.

e. In temporary construction easement locations, only those trees and shrubs
shall be removed which are in actual interference with excavation or
grading work under this Contract, and removal shall be subject to approval
by the Engineer.  However, the Engineer reserves the right to order
additional trees and shrubs removed at no additional cost to the Owner, if
such, in his opinion, they are too close to the work to be maintained or
have become damaged due to the Contractor's operations.

2. Stripping and Stockpiling Existing Topsoil:

a. Existing topsoil and sod on the site within areas designated on the
Contract Drawings shall be stripped to whatever depth it may occur, and
stored in locations directed by the Engineer.

b. The topsoil shall be free of stones, roots, brush, rubbish, or other
unsuitable materials before stockpiling.
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c. Care shall be taken not to contaminate the stockpiled topsoil with any
unsuitable materials.

3. Grubbing:

a. Grubbing shall consist of the removal and disposal of all stumps, roots,
logs, sticks, and other perishable materials to a depth of at least 6 inches
below ground surfaces.

b. Large stumps located in areas to be excavated may be removed during
grading operations, subject to the approval of the Engineer.

4. Disposal of Cleared and Grubbed Material:

All trees, stumps, roots, and bushes shall be disposed of by burning (Only if
allowed by the Owner and local zoning) or shall be removed from the site and
disposed of by the Contractor.  The Contractor shall receive written authorization
from the Owner prior to burning.  Any material other than plant growth shall not
be burned.  On-site and off-site disposal areas are subject to approval by the
Engineer.  Ashes and residue from burning operations shall be removed from the
site and disposed of by the Contractor.  The Contractor shall also obtain all of the
required permits for his burning operations, as applicable.

END OF SECTION
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Excavation:  Excavation includes excavating, sealing, hauling, scraping, undercutting,
removal of accumulated surface water or ground water, stockpiling, and all necessary and
incidental items as required for bringing the landfill and related structures to the specified
lines and grades.

SECTION 02222

EXCAVATION

A. DESCRIPTION

1. General:  

The Contractor shall furnish all labor, material, and equipment required to
complete Excavation of the project area in accordance with the Contract
Drawings and these Specifications, except as noted below:

a. Clearing and grubbing and removal of topsoil is addressed in Section
02110, Site Preparation, of these Specifications.

b. Removal of rock is addressed in Section 02229, Rock Removal, of these
Specifications.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Site Preparation  02110
Embankment  02223
Erosion and Sedimentation Control  02270
Roadway Work  02500
CQA Manual Attached

3. Quality Assurance:

Quality Assurance during Excavation will be provided by the Owner as described
in the accompanying Project CQA Manual.

4. Definitions:

a. Excavation:  shall consist of the removal and satisfactory disposal and/or
stockpiling of materials located with the limits of construction including
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widening cuts and shaping of slopes necessary for the preparation of
roadbeds, landfill slope areas, cutting of any ditches, channels, waterways,
entrances, and other work incidental thereto.

b. Borrow:  shall consist of approved on-site material required for the
construction of embankments/fills or for other portions of the work.

c. Select Borrow: shall consist of approved off-site material required for the
construction of embankments/fills, roadway subgrade, backfilling, or for
other portions of the work as shown on Contract Drawings or in these
Specifications.  The Contractor shall make his own arrangements for
obtaining select borrow and pay all costs involved.

d. Unsuitable Material:  is any in-place or excavated material which contains
undesirable materials, or is in a state which is not appropriate; in the
opinion of the CQA Engineer, for the intended use or support of planned
structures, embankment, or excavation.  This may include but not be
limited to organic material, waste/refuse, soft, or wet material not meeting
required specifications, etc.

e. Unsuitable Materials Excavation (Overexcavation):  shall consist of the
removal and satisfactory disposal of all unsuitable material located within
the limits of construction.  Where excavation to the finished grade section
shown results in a subgrade or slopes of unsuitable material, the
Contractor shall overexcavate such material to below the grade shown on
the Contract Drawings or as directed by the Engineer and CQA Engineer.

B. MATERIALS

Excavation shall include the removal of all soil, weathered rock, boulders, conduits, pipe,
and all other obstacles encountered and shown on the Contract Drawings or specified
herein.

C. SUBMITTALS

The Contractor shall submit the following to the CQA Engineer before approval is given
to proceed:

1. Plans of open cut excavations showing side slopes and limits of the excavation at
grade.

2. List of disposal site(s) for waste and unsuitable materials.

3. Descriptive information on Excavation equipment to be used.
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D. CONSTRUCTION

1. The Contractor shall conduct Excavation activities in such a manner that erosion
of disturbed areas and off site sedimentation is absolutely minimized as outlined
in Section 02270, Erosion and Sedimentation Control, of these Specifications.

2. The Contractor shall excavate to the lines and grades shown on the Contract
Drawings and stockpile all suitable excavated materials.  As the excavation is
made, the materials will be examined and identified to the CQA Engineer.

The Contractor will perform all surveys necessary to establish and verify lines
and grades for all Excavation, including pipe excavations, soil overexcavation,
and anchor trenches.

3. Stockpiling:

The Contractor shall stockpile the materials in appropriate stockpiles as approved
by the CQA Engineer.  The Contractor shall use equipment and methods as
necessary to maintain the moisture content of soils stockpiled (excluding topsoil)
at or near their optimum moisture content.

Stockpiles shall be properly sloped and the surfaces sealed by the Contractor at
the end of each working day, or during the day in the event of heavy rain, to the
satisfaction of the Engineer.

4. The Contractor shall protect all existing facilities and structures including, but not
limited to, existing utilities, monitoring wells, signs, grade stakes, etc. during the
grading and stockpiling operations.

5. All excavations shall be made in the dry and in such a manner and to such widths
as will give ample room for properly constructing and inspecting the structures
and/or piping they are to contain and for such sheeting, timbering, pumping, and
drainage as may be required.

6. The Contractor shall be responsible for control of surface ans subsurface water,
when necessary.

7. Excavation slopes shall be flat enough to avoid sloughs and slides that will cause
disturbance of the subgrade or damage of adjacent areas.  Slides and overbreaks
which occur due to negligence, carelessness, or improper construction techniques
on the part of the Contractor shall be removed and disposed of by the Contractor
as directed by the Engineer at no additional cost to the Owner.

8. The intersection of slopes with natural ground surfaces, including the beginning
and ending of cut slopes, shall be uniformly rounded.  All protruding roots and
other vegetation shall be removed from slopes.
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9. The bottom of all excavations for structures and pipes shall be examined by the
CQA Engineer for bearing value and the presence of unsuitable material.  If, in
the opinion of the CQA Engineer, additional Excavation is required due to the
low bearing value of the subgrade material, or if the in-place materials are soft,
yielding, pumping and wet, the Contractor shall remove such material to the
required width and depth and replace it with thoroughly compacted structural fill,
or material directed by the CQA Engineer.  No payment will be made for
subgrade disturbance caused by inadequate Dewatering or improper construction
methods.

10. Any areas excavated below design subgrade elevations by the Contractor, unless
directed by the CQA Engineer, shall be brought back to design elevations at no
cost to the Owner.  The Contractor shall place and compact such material in
accordance with Section 02223, Embankment, of these Specifications.

11. The Contractor shall dispose of excess or unsuitable excavation materials on-site
at location(s) approved by the Owner.

12. The Contractor shall properly level-off bottoms of all excavations.  Proof-rolling
shall be conducted with appropriate equipment.

13. Upon reaching subgrade elevations shown in excavation areas, the Contractor
shall scarify subgrade soils to a minimum depth of 6" and obtain the CQA
Engineer’s approval of quality.  If unsuitable materials are encountered at the
subgrade elevation, perform additional excavations as approved by the CQA
Engineer to remove unsuitable materials.

14. Overexcavation and Backfill:

Where subgrade materials are determined to be unsuitable, such materials shall be
removed by the Contractor to the lengths, widths and depths approved by the
CQA Engineer and backfilled with suitable material in accordance with Section
02223, Embankment, of these Specifications unless further excavation or
earthwork is required.  No additional payment will be made for such excavation
and backfill 1 foot or less than the finished subgrade.  Unsuitable material
excavation greater than 1 foot beneath the finished subgrade shall be made on a
unit price basis for excavation and backfill, only as approved by the Engineer and
CQA Engineer prior to the work.  Unit price for overexcavation and backfill
greater than 1 foot in depth shall include disposal of unsuitable materials.

15. All cuts shall be brought to the grade and cross section shown on the Contract
Drawings, or established by the Engineer, prior to final inspection.

16. The Contractor shall protect finished lines and grades of completed excavation
against excessive erosion, damage from trafficking, or other causes and shall
repair any damage at no additional cost to the Owner.
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17. Trench Excavation:

a. All pipe Excavation and trenching shall be done in strict accordance with
these Specifications, all applicable parts of the OSHA Regulations, 29
CFR 1926, Subpart P, and other applicable regulations.  In the event of
any conflicts in this information, safe working conditions as established
by the appropriate OSHA guidelines shall govern.

b. The minimum trench widths shall be as indicated on the Contract
Drawings.  Enlargements of the trench shall be made as needed to give
ample space for operations at pipe joints.  The width of the trench shall be
limited to the maximum dimensions shown on the Contract Drawings,
except where a wider trench is needed for the installation of and work
within sheeting and bracing.

c. Except where otherwise specified, excavation slopes shall be flat enough
to avoid slides which will cause disturbance of the subgrade, damage to
adjacent areas, or endanger the lives or safety of persons in the vicinity.

d. Hand excavation shall be employed wherever, in the opinion of the
Engineer, it is necessary for the protection of existing utilities, poles, trees,
pavements, obstructions, or structures.

e. No greater length of trench in any location shall be left open, in advance
of pipe laying, than shall be authorized or directed by the Engineer and, in
general, such length shall be limited to approximately one hundred (100)
feet.

f. Pipe Bedding:  All pipe bedding shall be as shown on the Contract
Drawings, unless otherwise specified herein.

18. Sheeting and Bracing:

a. The Contractor shall furnish, place, and maintain such sheeting and
bracing which may be required to support sides of Excavation or to protect
pipes and structures from possible damage and to provide safe working
conditions in accordance with current OSHA requirements.  If the
Engineer is of the opinion that at any point sufficient or proper supports
have not been provided, he may order additional supports put in at the sole
expense of the Contractor.  The Contractor shall be responsible for the
adequacy of all sheeting and bracing used and for all damage resulting
from sheeting and bracing failure or from placing, maintaining, and
removing it.

b. The Contractor shall exercise caution in the installation and removal of
sheeting to insure that excessive or unusual loadings are not transmitted to
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any new or existing structure.  The Contractor shall promptly repair at his
expense any and all damage that can be reasonably attributed to sheeting
installation or removal.

c. All sheeting and bracing shall be removed upon completion of the work.

19. If grading operations are suspended for any reason whatsoever, partially
completed cut and fill slopes shall be brought to the required slope and the work
of seeding and mulching or other required erosion and sedimentation control
operations shall be performed at the Contractor’s sole expense.

END OF SECTION
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Embankment:  Embankment is the on-site compacted fill that provides the foundation and the
berms for the containment area, the subgrade for some access roadways and structures, and
backfill around structures and piping.

SECTION 02223

EMBANKMENT

A. DESCRIPTION

1. General:

The Contractor shall furnish all labor, material, and equipment to complete
Embankment including borrowing, hauling, screening, discing, drying,
compaction, control of surface and subsurface water, final grading, sealing, and
all necessary and incidental items as detailed or required to complete the
Embankment, all in accordance with the Contract Drawings and these
Specifications.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Excavation  02222
Erosion and Sedimentation Control  02270
Roadway Work  02500
CQA Manual Attached

3. Reference Standards:

The latest revision of the following standards of the American Society of Testing
and Materials (ASTM) are hereby made a part of these Specifications.

ASTM D 698 Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-lbf/ft3).

ASTM D 1556 Standard Test Method for Density and Unit Weight of Soil
in Place by the Sand-Cone Method.

ASTM D 2167 Standard Test Method for Density and Unit Weight of Soil
in Place by the Rubber Balloon Method.
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ASTM D 2216 Standard Test Method for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass.

ASTM D 2488 Standard Practice for Description and Identification of
Soils (Visual-Manual Procedure).

ASTM D 2937 Standard Test Method for Density of Soil in Place by the
Drive Cylinder Method.

ASTM D 4643 Standard Test Method for Determination of Water
(Moisture) Content of Soil by the Microwave Oven
Method.

ASTM D 4959 Standard Test Method for Determination of Water
(Moisture) Content of Soil by Direct Heating Method.

ASTM D 6938 Standard Test Methods for In-Place Density and Water
Content of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth).

4. Quality Assurance:

Quality Assurance during placement of Embankment will be provided by the
Owner as described in the accompanying Project CQA Manual.

5. Definitions:

a Embankment:  Shall include construction of all site earthwork including
roadways, subgrade, perimeter berm embankments, including preparation
of the areas upon which materials are to be placed.  Embankment may also
be referred to as structural and/or controlled fill.  All Embankment
materials may be either (off-site) Select Borrow or (on-site) Borrow unless
otherwise noted on Contract Drawings or specified by the Engineer.

b. Prepared Subgrade:  The ground surface after clearing, grubbing,
stripping, excavation, scarification, and/or compaction, and/or proof
rolling to the satisfaction of the CQA Engineer.

c. Well-Graded:  A mixture of particle sizes that has no specific
concentration or lack thereof of one or more sizes.  Well-graded does not
define any numerical value that must be placed on the coefficient of
uniformity, coefficient of curvature, or other specific grain size
distribution parameters.  Well-graded is used to define a material type
that, when compacted, produces a strong and relatively incompressible
soil mass free from detrimental voids.
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d. Unclassified Fill:  The nature of materials to be used is not identified or
described herein but must be approved by the Engineer prior to use.

B. MATERIALS

1. Embankment materials shall consist of clean well-graded natural soil classified as
SW, SM, SM-SC, SC, ML, CL-ML, or CL (ASTM D 2488) containing no topsoil
or other deleterious material.  Other material classifications may be approved by
the Engineer.

2. Stones or rock fragments shall not exceed one half the maximum lift thickness as
compacted in any dimension.  Isolated rocks shall be a maximum of 24-inches in
any dimension.

C. SUBMITTALS

The Contractor shall submit the following to the CQA Engineer before approval is given
to proceed:

1. Descriptive information on compaction equipment to be used for construction of
Embankment.

2. Descriptive information on the location and source of any off-site borrow material
to be used for Embankment, where applicable.  Information shall include
Standard Proctor curves (ASTM D698) for each borrow material.

D. CONSTRUCTION

1. The Contractor shall conduct Embankment activities in such a manner that
erosion of disturbed areas and off-site sedimentation is absolutely minimized as
outlined in Section 02270, Erosion and Sedimentation Control, of these
Specifications.

2. All placement and compaction of Embankment shall be performed only when the
CQA Engineer is informed by the Contractor of intent to perform such work.

3. Embankment shall be placed and compacted to the lines and grades shown on the
Contract Drawings.  Placement of Embankment outside the construction limits
shall occur only as directed and approved by the Engineer.

The Contractor will perform all surveys necessary to establish and verify lines
and grades for all Embankment.

4. The Contractor shall protect all existing facilities including, but not limited to,
utilities and monitoring wells.
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5. Subgrade Preparation:

a. The CQA Engineer shall inspect the exposed subgrade prior to placement
of Embankment to assure that all rocks, topsoil, vegetation, roots, debris,
or other deleterious materials have been removed.

b. Prior to placement of Embankment, the exposed subgrade shall be
proofrolled using a static smooth-drum roller, loaded tandem axle dump
truck, or other suitable equipment in the presence of the CQA Engineer. 
Any soft or unsuitable materials revealed before or during the in-place
compaction shall be removed as directed by the CQA Engineer and
replaced with suitable Embankment.

6. Surfaces on which Embankment is to be placed, shall be scarified or stepped in a
manner which will permit bonding of the Embankment with the existing surface.

7. The Contractor shall be responsible for preparing the materials for the
Embankment, including but not limited to, in-place drying or wetting of the soil
necessary to achieve the compaction criteria of these Specifications.

8. The Contractor shall be responsible for control of surface and subsurface water,
when necessary.

9. Embankment materials shall be placed in a manner permitting drainage and in
continuous, approximately horizontal layers.

10. Compaction Requirements:

a. The Contractor shall compact Embankment in accordance with the
requirements shown in Table 1 of this section.  If Embankment does not
meet the specified requirements, the Contractor shall rework the material,
as may be necessary and continue compaction to achieve these
requirements, or remove and replace the material to achieve the specified
requirements, at Contractor's expense.

b. Each lift shall be compacted prior to placement of succeeding lifts.  In
confined areas, mechanical equipment, suitable for small areas and
capable of achieving the density requirements, shall be required.

c. Lift compaction shall be performed with an appropriately heavy, properly
ballasted, penetrating-foot or smooth-drum vibratory compactor
depending on soil type.  Compaction equipment shall be subject to
approval by the CQA Engineer.
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11. Embankment that becomes excessively eroded, soft, or otherwise unsuitable shall
be removed or repaired by the Contractor as directed by the CQA Engineer, at no
cost to the Owner.

12. The exposed surface of Embankment shall be rolled with a smooth-drum roller at
the end of each work day to protect from adverse weather conditions.

13. Where Embankment is to be placed and compacted on slopes that are steeper than
3:1, the subgrade shall be benched to a minimum depth of 6 inches and the
Embankment shall be placed in horizontal lifts.

14. Backfilling for Structures and Piping:

a. All structures, including manholes and pipes shall be backfilled with
Embankment as shown in the Contract Drawings and as described in these
Specifications.

b. Where sheeting is used, the Contractor shall take all reasonable measures
to prevent loss of support beneath and adjacent to pipes and existing
structures when sheeting is removed.  If significant volumes of soil cannot
be prevented from clinging to the extracted sheets, the voids shall be
continuously backfilled as rapidly as possible.  The Contractor shall
thereafter limit the depth below subgrade that sheeting will be driven in
similar soil conditions or employ other appropriate means to prevent loss
of support.

c. When backfilling around structures, do not backfill until concrete has
sufficiently cured (as determined by the CQA Engineer) and is properly
supported.  Place backfill in a manner to avoid displacement or damage of
structures.
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TABLE 1: REQUIRED EMBANKMENT PROPERTIES

ITEM
Required %

Standard
Proctor

(ASTM D698)2

Required
Moisture Content3

Maximum Lift 
Thickness

(Compacted)
(inches)

Embankment 95

As Required for
Compaction

8

Embankment Beneath
Structures and Roads1

98 8

Backfill Around Structures 95 8

Backfill in Pipe Trenches 95 6

Unclassified Fill N/A N/A N/A

Notes:

1. Embankment beneath structures shall be considered to include a zone 10 feet out
from the foundation of the structure extending down to the natural ground on a
45E slope.  Embankment beneath roads shall be considered to include all
embankment placed within 2 vertical feet of the final wearing surface and shall
also include shoulders.

2. Determine field density using ASTM D 6938, ASTM D 1556, ASTM D 2167, or
ASTM D 2937.

3. Determine field moisture content using ASTM D 6938, ASTM D 2216, ASTM D
4643, or ASTM D 4959.

4. The Engineer may allow exceptions to the above criteria for areas outside of the
containment area which are not subject to significant long-term loads.

END OF SECTION
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Geotextiles:  For the proposed construction, a Type GT-S (Separator/Filter) Geotextile is
specified.  The Type GT-S Geotextile will be placed between soil subgrade and aggregate in
access roads, and in some erosion control and drainage applications. 

SECTION 02240

GEOTEXTILES

A. DESCRIPTION 

1. General:

The Contractor shall furnish all labor, material, and equipment to complete
installation of Geotextiles including all necessary and incidental items as detailed
or required for the Contractor to complete the installation in accordance with the
Contract Drawings and these Specifications, except as noted below:

a. Geotextiles used as a Silt Fence is covered under Section 02270, Erosion
and Sedimentation Control, of these Specifications.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Erosion and Sedimentation Control  02270
Roadway Work  02500
CQA Manual Attached

3. Reference Standards:

The latest revision of the following standards of the American Society of Testing
and Materials (ASTM) and the American Association of State Highway and
Transportation Officials (AASHTO) are hereby made a part of these
specifications.

ASTM D 3786 Test Method for Hydraulic Bursting Strength of Knitted
Goods and Nonwoven Fabrics:  Diaphragm Bursting
Strength Tester Method.

ASTM D 4355 Standard Test Method for Deterioration of Geotextiles from
Exposure to Ultraviolet Light and Water (Xenon-Arc Type
Apparatus).
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ASTM D 4491 Standard Test Methods for Water Permeability of
Geotextiles by Permittivity.

ASTM D 4533 Standard Test Method for Trapezoid Tearing Strength of
Geotextiles.

ASTM D 4632 Standard Test Method for Grab Breaking Load and
Elongation of Geotextiles.

ASTM D 4751 Standard Test Method for Determining Apparent Opening
Size of a Geotextile.

ASTM D 4833 Standard Test Method for Index Puncture Resistance of
Geotextiles, Geomembranes, and Related Products.

ASTM D 5261 Standard Test Method for Measuring Mass per Unit Area
of Geotextiles.

AASHTO M 288 Standard Specification for Geotextiles.

4. Quality Assurance:

Quality Assurance during installation of Geotextiles will be provided by the
Owner as described in the accompanying Project CQA Manual.

B. MATERIALS

1. General:

The materials supplied under these Specifications shall consist of new, first-
quality products designed and manufactured specifically for the purpose of this
work, which shall have been satisfactorily demonstrated, by prior use, to be
suitable and durable for such purposes.

Labels on each roll of Geotextile shall identify the length, width, lot and roll
numbers, and name of Manufacturer.

2. The Type GT-S Geotextile shall be a nonwoven spunbonded or nonwoven
needlepunched synthetic fabric consisting of polyester or polypropylene
manufactured in a manner approved by the Engineer.  Woven fabrics may be used
in certain applications if approved in advance by the Engineer.

3. All Geotextiles shall conform to the properties listed in Table 1 of this section.
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C. SUBMITTALS

Prior to the installation of Geotextiles, the Contractor shall submit the following to the
CQA Engineer:

1. Mill Certificate and Sample:  Prior to shipping to the site, the Contractor shall
submit a mill certificate or affidavit signed by a legally authorized official of the
Manufacturer for each type of Geotextile attesting that the Geotextiles meet the
physical and manufacturing requirements stated in these Specifications.  The
Contractor shall also submit a sample of each Geotextile to be used.  The samples
shall be labeled with the product name and be accompanied by the Manufacturer's
specifications.

2. Shipping, Handling, and Storage Instructions:  The Manufacturer's plan for
shipping, handling, and storage shall be submitted for review.

3. Seaming Procedures:

Submit proposed seaming procedures including proposed method and equipment.

4. Quality Control Certificates:  For Geotextiles delivered to the site, quality control
certificates, signed by the Manufacturer's quality assurance manager shall be
provided which represent every roll of each type of Geotextile supplied.  Each
certificate shall have the roll identification number(s), test methods, frequency,
and test results.  At a minimum, the test results and frequency of testing shall be
as shown in Table 2 of this section.

5. Furnish copies of the delivery tickets or other approved receipts as evidence for
materials received that will be incorporated into the construction.

D. CONSTRUCTION

1. Shipping, Handling, and Storage:

All Geotextiles shall be shipped, handled, and stored in strict accordance with the
Manufacturer's recommendations.

2. Failing CQA Material Control Tests:

Geotextiles that are rejected upon testing shall be removed from the project site
and replaced at Contractor's cost.  Sampling and CQA testing of Geotextiles
supplied as replacement for rejected material shall be performed by the CQA
Engineer at Contractor's cost.
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3. Installation:

a. The surface receiving the Geotextiles shall be prepared to a relatively
smooth condition, free of obstructions, standing water, excessive
depressions, debris, and very soft, excessively wet, and/or loose pockets of
soil.  This surface shall be approved by the CQA Engineer prior to
Geotextile placement.

b. Geotextiles shall be placed to the lines and grades shown on the Contract
Drawings.  At the time of installation, Geotextiles shall be rejected by the
CQA Engineer if they have defects, rips, holes, flaws, evidence of
deterioration, or other damage.

c. The Geotextiles shall be placed smooth and free of excessive wrinkles.

d. On slopes, Geotextiles shall be anchored at the top and unrolled down the
slope.  In the presence of wind, all Geotextiles shall be weighted with
sandbags or other material as approved by the CQA Engineer.  Geotextiles
uplifted by wind may be reused upon approval by the CQA Engineer.

4. Seams:

a. All Geotextile seams shall be continuously sewn or heat bonded with
methods approved by the Engineer.  Overlapping of seams may also be
allowed if approved in advance by the Engineer.  All seams must be
approved by the CQA Engineer.

b. On slopes of 6H:1V or steeper, all seams shall be oriented parallel to (in
the direction of) the slope unless otherwise approved by the Engineer.

c. Seams to be sewn shall be sewn using a Type 401 stitch.  One or two rows
of stitching may be used.  Each row of stitching shall consist of 4 to 7
stitches per inch.  The minimum distance from the geotextile edge to the
stitch line nearest to that edge (seam allowance) shall be 1.5 inches if a
Type SSa (prayer or flat) seam is used.  The minimum seam allowance for
all other seam types shall be 1.0 inches. 

d. Seams to be heat bonded shall be bonded using hot plate, hot knife,
ultrasonic, or other approved devices.

5. Repair Procedures:

a. Any Geotextile that is torn, punctured, or otherwise damaged shall be
repaired or replaced, as directed by the CQA Engineer, by the Contractor
at no additional cost to the Owner.  The repair shall consist of a patch of
the same type of Geotextile placed over the failed areas and shall overlap
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the existing Geotextile a minimum of 18 inches from any point of the
rupture.  Patches shall be spot sewn or heat bonded so as not to shift
during cover placement.

b. Slopes Flatter Than 6H:1V:  Damaged areas of a size exceeding 10
percent of the roll width shall be removed and replaced across the entire
roll width with new material.  Damaged areas of a size less than 10
percent of the roll width may be patched.

c. Slopes of 6H:1V or Steeper:  Geotextile panels which require repair shall
be removed and replaced with new material.  Replacement material shall
be sewn as previously described in this specification.

6. Cover Placement:

Placement of cover over Geotextiles shall be performed in a manner as to ensure
that the Geotextiles or underlying materials are not damaged.  Cover material
shall be placed such that excess tensile stress is not mobilized in the Geotextile. 
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TABLE 1: REQUIRED GEOTEXTILE PROPERTIES

PROPERTY TEST
METHOD

UNITS VALUE1

TYPE GT-S TYPE GT-C

Geotextile Construction
(NW = Nonwoven)
(W = Woven)

---------- ---------- NW2 or W3 NW2

Needle-
punched

Mass per Unit Area (Unit Weight) ASTM D 5261 oz/yd2 N/A 12

Ultraviolet Resistance (500 hrs) ASTM D 4355 % 70 70

Strength Class4 AASHTO M 288 Class 2 1

Tensile Properties: ASTM D 4632

Grab Strength lbs 160 (NW)
250 (W)

205

Grab Elongation % > 50 (NW)
< 50 (W)

> 50

Puncture Resistance ASTM D 4833 lbs 55 (NW)
90 (W)

80

Trapezoidal Tear Strength ASTM D 4533 lbs 55 (NW)
90 (W)

80

Burst Strength ASTM D 3786 psi 200 (NW)
400 (W)

255

Apparent Opening Size (AOS) ASTM D 4751 U.S. Sieve 70+ N/A

Permittivity ASTM D 4491 sec-1 1.0 N/A

Notes:

1. Minimum Average Roll Value (MARV).
2. Nonwoven geotextiles that have been heat calendered are not acceptable, unless

approved by the Engineer in advance.
3. Woven geotextiles shall be approved in advance by the Engineer.  Woven

geotextiles formed exclusively with slit film fibers are not acceptable.
4. AASHTO M 288 criteria includes the above listed requirements for:  Tensile

Properties, Puncture Resistance, Trapezoidal Tear Strength, and Burst Strength.
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TABLE 2: REQUIRED MANUFACTURER QUALITY CONTROL TESTS

PROPERTY TEST
METHOD

MINIMUM TEST
FREQUENCY

Mass per Unit Area (Unit Weight) ASTM D 5261 200,000 ft2

Ultraviolet Resistance (500 hrs) ASTM D 4355 Periodic

Tensile Properties ASTM D 4632 200,000 ft2

Burst Strength (Diaphragm
Methods) 

ASTM D 3786 200,000 ft2

Apparent Opening Size (AOS) ASTM D 4751 Periodic

Permittivity ASTM D 4491 Periodic

Puncture Resistance ASTM D 4833 200,000 ft2

Trapezoidal Tear Strength ASTM D 4533 200,000 ft2

END OF SECTION
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Vegetative Soil Layer (VSL): The Vegetative Soil Layer (VSL) is placed in the final cover
system in order to support permanent vegetative cover.  This section includes the topsoil to be
placed as the upper 6 inches of the VSL.

SECTION 02258

VEGETATIVE SOIL LAYER

A. DESCRIPTION

1. General:

The Contractor shall furnish all labor, material, and equipment to complete
installation of the VSL (including topsoil) for the landfill cover, including
borrowing, hauling, spreading, and final grading and all necessary and incidental
items as detailed or required to complete the VSL, all in accordance with the
Contract Drawings and these Specifications.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

HDPE Pipe  02614
Revegetation  02930
CQA Manual Attached

3. Reference Standards:

The latest revision of the following standards of the American Society of Testing
and Materials (ASTM) are hereby made a part of these Specifications.

ASTM D 422 Standard Test Method for Particle Size Analysis of Soils.

ASTM D 2487 Standard Practice for Classification of Soils for
Engineering Purposes (Unified Soil Classification System).

ASTM D 5084 Standard Test Method for Measurement of Hydraulic
Conductivity of Saturated Porous Materials Using a
Flexible Wall Permeameter.
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4. Quality Assurance:

Quality Assurance during placement of Vegetative Soil Layer will be provided by
the Owner as described in the accompanying Project CQA Manual.

B. MATERIALS

Soil that meets all of the following requirements shall be classified as select soil fill for
use in construction of the VSL.

1. Soil shall be classified according to the Unified Soil Classification System
(USCS) as SM, SC, CL-ML, or CL(ASTM D 2487) Alternatives to these
requirements must be approved in advance by the Engineer.

2. Select soil fill materials shall be reasonably free of gypsum, ferrous, and/or
calcareous concretions and nodules, refuse, roots, or other deleterious substances.

3. Continuous and repeated visual inspection of the materials being used will be
performed by the Contractor to ensure proper soils are being used.  In addition,
the CQA Engineer shall make frequent inspections of the placement operations
and materials, and will consult with the Engineer.

4. The VSL shall be uniform, smooth, and free of debris, rock, plant materials, and
other foreign material larger than 3 inches in diameter.  The material should
contain no sharp edges.  This material must be capable of supporting growth of
vegetative cover.

5. Topsoil:  The upper 6 inches of VSL shall be natural or blended soil material
capable of supporting the growth of vegetative cover.  Topsoil shall contain a
minimum of 2% by weight of organics evenly blended into the material in order
to support the growth of vegetative cover.  Also, the topsoil shall contain 10% by
weight gravel size particles (1½ inch maximum particle size) to aid in the
prevention of excess wind erosion.

C. SUBMITTALS

The Contractor shall submit the following to the CQA Engineer:

1. Before approval is given to proceed, the Contractor shall submit descriptive
information on placement equipment to be used in construction of the VSL.

2. Survey Results:

After completion of a segment of VSL, survey results shall be submitted for
review prior to VSL acceptance.

D. CONSTRUCTION
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1. All placement and compaction of VSL shall be performed only when the CQA
Engineer is informed by the Contractor of intent to perform such work.

2.  VSL shall be placed as specified below:

a. VSL shall be placed and compacted to the lines and grades shown on the
Contract Drawings with the exception that a 0.15 foot overbuild at
Contractor’s expense is allowed.  The Contractor will perform all surveys
necessary to establish and verify lines and grades for all VSL.

b. VSL shall be compacted by tracking the final lift with tracked equipment.

3. After the specified thickness has been achieved and verified, the Contractor shall
proceed immediately with seeding.

4. Surveying:

After completion of a segment of VSL, the VSL shall be surveyed on 100 foot
centers and at slope breaks (including all tops and toes of slope, points of grade
change, etc.) to ensure:

a. The specified thickness has been achieved.  A hand auger or similar
method may be used to check for thickness at each location.

b. The top of the VSL slopes at grades specified on the Contract Drawings;
and

c. VSL placed more than 0.15 feet beyond the limits of the lines and grades
as shown on the Contract Drawings will not be accepted and must be
removed at the Contractor's sole expense if required by the Engineer.

This work shall be performed at the Contractor’s cost by a registered surveyor.

END OF SECTION
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Erosion and Sedimentation Control:  Erosion and Sedimentation Control is a system of
construction and engineered measures (devices, structures, practices, etc.) which act to
minimize surface water induced erosion of disturbed areas and the resulting off-site
sedimentation.

SECTION 02270

EROSION AND SEDIMENTATION CONTROL

A. DESCRIPTION

1. General:  

The Contractor shall furnish all labor, material, and equipment to complete
installation of and maintain Erosion and Sedimentation Control measures and
related work in accordance with the Contract Drawings and these Specifications.

All Erosion and Sedimentation Control work shall be in accordance with the latest
edition of the North Carolina Erosion and Sediment Control Planning and Design
Manual as well as applicable regulations.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Geotextiles  02240
Rip Rap  02271
Rolled Erosion Control Products  02275
Precast Concrete Structures  02608
HDPE Pipe  02614
Storm Water Systems  02720
Revegetation  02930
Concrete Work  03310

3. Reference Standards:

The latest revision of the following standards of the American Society of Testing
and Materials (ASTM) are hereby made a part of these specifications.

ASTM D 3786 Test Method for Hydraulic Bursting Strength of Knitted
Goods and Nonwoven Fabrics:  Diaphragm Bursting
Strength Tester Method.
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ASTM D 4355 Standard Test Method for Deterioration of Geotextiles from
Exposure to Ultraviolet Light and Water (Xenon-Arc Type
Apparatus).

ASTM D 4491 Standard Test Methods for Water Permeability of
Geotextiles by Permittivity.

ASTM D 4533 Standard Test Method for Trapezoid Tearing Strength of
Geotextiles.

ASTM D 4632 Standard Test Method for Grab Breaking Load and
Elongation of Geotextiles.

ASTM D 4751 Standard Test Method for Determining Apparent Opening
Size of a Geotextile.

ASTM D 4833 Standard Test Method for Index Puncture Resistance of
Geotextiles, Geomembranes, and Related Products.

B. MATERIALS

1. Permanent Sediment or Detention Basins:

Permanent sediment or detention basins shall be constructed as shown on the
Contract Drawings.

2. Permanent Drainage Channels, Diversions, Swales, and Ditches:

Permanent drainage channels, diversions, swales, and ditches shall be constructed
as shown on the Contract Drawings.

3. Silt Fence:

Silt fences shall be constructed as shown on the Contract Drawings and as
needed, based on the Contractor’s discretion and Engineer’s approval.  The silt
fence is a permeable barrier erected within and downgradient of small disturbed
areas to capture sediment from sheet flow.  It is made of filter fabric buried at the
bottom, stretched, and supported by posts and wire mesh backing.  Silt fence shall
conform to the following properties:

a. Posts:  Posts shall be 3 feet long “U” or “T”-type steel posts.
b. Filter Fabric:  Filter fabric shall be a woven geotextile made specifically

for sediment control.  Filter fabric shall conform to the properties listed in
Table 1 of this section.

4. Geotextiles:
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Geotextiles shall conform to the requirements of Section 02240, Geotextiles, of
these Specifications.

5. Down Pipes:

Down pipes shall be constructed as shown on the Contract Drawings.

6. Rip Rap:

Rip Rap shall conform to the requirements of Section 02271, Rip Rap, of these
Specifications.

7. Rolled Erosion Control Products (RECPs):

Rolled Erosion Control Products (RECPs) shall conform to the requirements of
Section 02275, Rolled Erosion Control Products, of these Specifications.

8. Other Work:

In addition to the Erosion and Sedimentation Control measures shown on the
Contract Drawings, the Contractor shall provide adequate means to prevent any
sediment from entering any storm drains, drop inlets, ditches, streams, or bodies
of water downstream of any area disturbed by construction.  Excavation materials
shall be placed upstream of any trench or other excavation to prevent
sedimentation of off-site areas.  In areas where a natural buffer area exists
between the work area and the closest stream or water course, this area shall not
be disturbed.  All paved areas shall be scraped and swept as necessary to prevent
the accumulation of dirt and debris.  Work associated with this provision shall be
considered incidental to the project and no separate payment will be made.

9. Temporary and Permanent Ground Cover:

The Contractor shall provide temporary or permanent ground cover (or other
acceptable measure(s)) adequate to restrain erosion on erodible slopes or other
areas within twenty-one (21) calendar days following completion of any phase of
grading.

C. SUBMITTALS

The Contractor shall submit the following to the Engineer:

1. Submit a certification and summary of all required test results, prior to
installation, that all Erosion and Sedimentation Control materials manufactured
for the project have been produced in accordance with these Specifications.

2. Furnish copies of the delivery tickets or other approved receipts as evidence for
materials received that will be incorporated into construction.
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D. CONSTRUCTION

1. Establishment of Erosion and Sedimentation Control Measues:

a. All Erosion and Sedimentation Control measures will  be constructed
according to the Contract Drawings and these Specifications.

b. Due to the nature of the work required by this Contract, it is anticipated
that the location and nature of the Erosion and Sedimentation Control
measures may need to be adjusted on several occasions to reflect the
current phase of construction.

c. Erosion and Sedimentation Control measures shall be established prior to
the work in a given area.  Where such practice is not feasible, the Erosion
and Sedimentation Control measure(s) shall be established immediately
following completion of the clearing operation.

d. The construction schedule adopted by the Contractor will impact the
placement and need for specific measures required for the control of
erosion.  The Contractor shall develop and implement such additional
techniques as may be required to minimize erosion and prevent or correct
the discharge of sediment outside the limits of construction (unless
controlled by other on-site measure(s)).

e. The location and extent of Erosion and Sedimentation Control measures
shall be revised at each phase of construction that results in a change in
either the quantity or direction of surface runoff from construction areas. 
All deviations from the control provisions shown on the Contract
Drawings shall have the prior approval of the Engineer.

2. Inspection and Maintenance of Erosion and Sedimentation Control Measures:

a. The Contractor shall furnish the labor, material, and equipment required
for the inspection and maintenance of all Erosion and Sedimentation
Control measures.  Maintenance shall be scheduled as required for a
particular measure to maintain the removal efficiency and intent of the
measure.

b. All Erosion and Sedimentation Control measures shall be inspected at
least once every seven calendar days and within 24 hours after any storm
event of greater than 0.5 inches of rain per 24 hour period and appropriate
maintenance conducted.  A rain gauge shall be maintained on the site and
a record of the rainfall amounts and dates shall be kept properly. 

c.  Maintenance shall include, but not be limited to:
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(1) The removal and satisfactory disposal of trapped or deposited
sediments from basins, traps, barriers, filters, and/or drainage
features/devices;

(2) Replacement of filter fabrics used for silt fences upon loss of
efficiency; and

(3) Replacement of any other components which are damaged or
cannot serve the intended use.

d. The Contractor shall accept and maintain any existing sediments that are
included in existing sediment traps or basins that accept or will accept
stormwater flow and or sediment accumulation from all areas within the
Contractor’s limits of construction.

e. Sediments removed from Erosion and Sedimentation Control measures
shall be disposed of in locations that will not result in off-site
sedimentation as approved by the Engineer.

f. All Erosion and Sedimentation Control measures shall be maintained to
the satisfaction of the Engineer until the site has been stabilized.

3. Graded Slopes and Fills:

The angle for graded slopes and fills shall be no greater than the angle that can be
retained by vegetated cover or other adequate measures.

4. Finish Grading:

All disturbed areas outside of the containment area shall be uniformly graded to
the lines, grades, and elevations shown on the Contract Drawings.  Finished
surfaces shall be reasonably smooth, compacted, and free from irregular surface
changes.  Unless otherwise specified, the degree of finish shall be that ordinarily
obtainable from either blade or scraper operations.  Areas shall be finished to a
smoothness suitable for application of topsoil.

5. Revegetation:

Revegetation shall conform to the requirements of Section 02930, Revegetation,
of these Specifications.

6. Cleanup:
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a. The Contractor shall remove from the site all subsoil excavated from his
work and all other debris including, but not limited to, branches, paper,
and rubbish in all landscape areas, and remove temporary barricades as the
work proceeds.

b. All areas shall be kept in a neat, orderly condition at all times.  Prior to
final acceptance, the Contractor shall clean up the entire landscaped area
to the satisfaction of the Engineer.

TABLE 1: REQUIRED SILT FENCE FILTER FABRIC PROPERTIES
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PROPERTY TEST METHOD UNITS VALUE1

Grab Tensile Strength2 ASTM D 4632 lbs  100 x 100

Grab Elongation ASTM D 4632 % 20 (Max.)

Trapezoidal Tear Strength2 ASTM D 4533 lbs 65 x 65

Burst Strength ASTM D 3786 psi 300

Puncture Resistance ASTM D 4833 lbs 65

Ultraviolet Resistance (500 hrs) ASTM D 4355 % 80

Apparent Opening Size (AOS) ASTM D 4751 U.S. Sieve 30+

Permittivity ASTM D 4491 sec-1 0.05

Notes:
1.  Minimum Average Roll Value (MARV).
2.  Values for machine and cross machine direction (MD x XD), respectively.

END OF SECTION
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Rolled Erosion Control Products:  Rolled Erosion Control Products (RECPs) include turf
reinforcement mats (TRM) placed on side slope swales.

SECTION 02275

ROLLED EROSION CONTROL PRODUCTS

A. DESCRIPTION

1. General:  

The Contractor shall furnish all labor, material, and equipment to complete
installation of all RECPs in accordance with the Contract Drawings and these
Specifications.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Erosion and Sedimentation Control  02270
Revegetation  02930

3. Reference Standards:

The latest revision of the following standards of the American Society of Testing
and Materials (ASTM) are hereby made a part of these specifications.

ASTM D 4355 Standard Test Method for Deterioration of Geotextiles from
Exposure to Ultraviolet Light and Water (Xenon-Arc Type
Apparatus).

ASTM D 6475 Standard Test Method for Measuring Mass per Unit Area
of Erosion Control Blankets.

ASTM D 6524 Standard Test Method for Measuring the Resiliency of Turf
Reinforcement Mats.

ASTM D 6525 Standard Test Method for Measuring Nominal Thickness of
Permanent Erosion Control Products.

ASTM D 6566 Standard Test Method for Measuring Mass per Unit Area
of Turf Reinforcement Mats.
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ASTM D 6818 Standard Test Method for Ultimate Tensile Properties of
Turf Reinforcement Mats.

B. MATERIALS

1. General:

The materials supplied under these Specifications shall consist of new, first-
quality products designed and manufactured specifically for the purpose of this
work, which shall have been satisfactorily demonstrated, by prior use, to be
suitable and durable for such purposes.

Labels on each RECP shall identify the length, width, product name, and name of
Manufacturer.

2. Turf Reinforcement Mat (TRM) (Type 1):

TRM (Type 1) shall consist of a dense web of crimped and interlocking
polypropylene fibers positioned between two biaxially oriented nets and
mechanically bound together by parallel stitching with polypropylene thread. 
TRM (Type 1) shall be designed to accelerate seedling emergence, exhibit high
resiliency, and possess strength and elongation properties to limit stretching in a
saturated condition.  TRM (Type 1) shall be stabilized against chemical and UV
degradation which are normally found in a natural soil environment and shall
have no biodegradable components.  TRM (Type 1) shall also conform to the
properties listed in Table 1 of this section.  TRM (Type 1) shall be LANDLOK
TRM 435, as manufactured by Propex Fabrics, or approved equal.

3. Anchors:  Anchors for RECPs shall consist of machine made staples of No. 8
gauge new steel wire formed into a “U” shape.  The size when formed shall be not
less that 8 inches in length with a throat of not less than 1 inch in width.  Longer
anchors may be required for loose soils.  Other anchors, such as metal pins or
plastic pegs, may also be used if approved in advance by the Engineer.

C. SUBMITTALS

The Contractor shall submit the following to the Engineer:

1. Mill Certificate and Sample:  Prior to shipping to the site, the Contractor shall
submit a mill certificate or affidavit signed by a legally authorized official of the
Manufacturer for each RECP attesting that each RECP meets the physical and
manufacturing requirements stated in these Specifications.  The Contractor shall
also submit a sample of each RECP to be used.  The sample shall be labeled with
the product name and be accompanied by the Manufacturer's specifications.
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2. Shipping, Handling, and Storage Instructions:  The Manufacturer's plan for
shipping, handling, and storage shall be submitted for review.

3. Installation Guidelines/Instructions:  The Manufacturer's guidelines/instructions
for installation shall be submitted for review.

4. Furnish copies of delivery tickets or other approved receipts as evidence for
materials received that will be incorporated into the construction.

D. CONSTRUCTION

1. Shipping, Handling, and Storage:

All RECPs shall be shipped, handled, and stored in strict accordance with the
Manufacturer's recommendations.

2. Installation - General:

a. Placing of RECPs shall be done immediately following seeding.  Seeding
shall be performed in accordance with Section 02930, Revegetation, of
these Specifications.

b. RECPs shall be placed to the lines and grades shown on the Contract
Drawings.  The earth surface shall be smooth and free from stones, clods,
or debris which will prevent the contact of the RECP with the soil.  Care
shall be taken to preserve the required line, grade, and cross section of the
area.

c. RECPs shall be unrolled in the direction of the flow of water and shall be
applied without stretching so that it will lie smoothly but loosely on the
soil surface.  

d. At the time of installation, RECPs shall be rejected, if they have defects,
rips, holes, flaws, evidence of deterioration, or other damage.

e. The Engineer may require adjustments in the installation requirements to
fit individual conditions.

3. Installation - Slopes:

RECPs installed on slopes shall be oriented in vertical strips and anchored. 
Subsequent rolls shall be installed outward to the edge(s) of the original roll and
be lapped to allow installation of a common row of anchors.  RECP ends shall be
shingled.  Refer to the Contract Drawings and/or the Manufacturer’s installation
guidelines/instructions for installation details.
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4. Maintenance:

Maintenance of RECPs shall be in accordance with Section 02270, Erosion and
Sedimentation Control, of these Specifications.

TABLE 1: REQUIRED ROLLED EROSION CONTROL PRODUCT PROPERTIES
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PROPERTY TEST METHOD UNITS VALUE1

Turf Reinforcement Mat (TRM) (Type 1)

Mass per Unit Area ASTM D 6566 oz/yd2 8

Thickness ASTM D 6525 inches 0.35

Tensile Strength1 ASTM D 6818 lbs/ft 225 x 175

Tensile Elongation ASTM D 6818 % 50 (max.)

Resiliency ASTM D 6524 % 80

UV Resistance (1,000
Hours)

ASTM D 4355 % 80

Maximum Permissible
Shear Stress (Long-Term
Vegetated)

Large Scale lb/ft2 5

Notes:
   

1.  Values for machine and cross machine direction (MD x XD), respectively.

END OF SECTION
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Roadway Work:  Roadway Work refers to the construction of paved and gravel road surfaces.

SECTION 02500

ROADWAY WORK

A. DESCRIPTION

1. General:

The Contractor shall furnish all labor, material, and equipment required to
complete construction of all Roadway Work including gravel roads and asphalt
concrete pavement in accordance with the Contract Drawings and these
Specifications.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Excavation  02222
Embankment  02223
Geotextiles  02240
Concrete Work  03300

3. Reference Standards:

The latest revision of the following standards of the North Carolina Department
of Transportation (NCDOT) are hereby made a part of these Specifications:

NCDOT Standard Specifications for Roads and Structures.

B. MATERIALS 

1.  Geotextiles:

Geotextiles shall conform to the requirements outlined in Section 02240,
Geotextiles, of these Specifications.

2. Aggregate Base Course (ABC):

All work, including materials, associated with ABC shall be in accordance with
NCDOT Section 520, Aggregate Base Course, except that Articles 520-7
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(Contractor Furnished Laboratory), 520-12 (Method of Measurement), and 520-
13 (Basis of Payment) shall be deleted.  Type “A” or “B” aggregate will be
acceptable for this project.

3. Aggregate Stabilization:

All work, including materials, associated with aggregate stabilization shall be in
accordance with NCDOT Section 510, Aggregate Stabilization, except that
Articles 510-6 (Method of Measurement), and 510-7 (Basis of Payment) shall be
deleted.

C. SUBMITTALS

The Contractor shall submit the following to the Engineer:

1. Submit a certification and summary of all required test results, prior to
installation, that all materials for Roadway Work have been produced in
accordance with these Specifications.

2. Furnish copies of the delivery tickets or other approved receipts as evidence for
materials received that will be incorporated into construction.

D. CONSTRUCTION

1. General:

All Roadway Work including the replacement of portions of the existing roads
shall be to the limits, grades, thicknesses, and types as shown on the Contract
Drawings.  Patches for pipe crossings and areas damaged during the construction
work shall be asphalt or gravel, depending upon the material encountered, unless
otherwise indicated.

2. Earthwork:

The earthwork for all Roadway Work shall be completed in accordance with
Section 02222, Excavation, and Section 02223, Embankment, of these
Specifications and as shown on the Contract Drawings.

3. Geotextiles:

Geotextiles shall be placed as shown on the Contract Drawings and in accordance
with Section 02240, Geotextiles, of these Specifications.  If overlapped seams are
used, overlaps shall be a minimum of 12 inches.
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4. Aggregate Stabilization:

Subgrade not overlain by a geotextile, where shown on the Contract Drawings,
shall be aggregate stabilized by the addition and mixing of coarse aggregate with
the top 3 inches of subgrade in accordance with NCDOT Section 510.  Aggregate
stabilization shall be applied to the subgrade at a rate of 300 lbs/yd2.  Following
the application of stabilizer aggregate, the subgrade shall be shaped and
compacted in accordance with NCDOT Section 510.

5. Aggregate Base Course:

ABC shall be constructed in accordance with NCDOT Section 520.

6. Underground Utility Lines:

Where an underground utility line is beneath the Roadway Work, backfilling shall
be carried out with special care, and the final consolidation shall be accomplished
by a vibratory roller.  Construction of Roadway Work over the trench shall be
deferred as long as practicable.

END OF SECTION
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Precast Concrete Structures:  Precast Concrete Structures are used in the storm water.

SECTION 02608

PRECAST CONCRETE STRUCTURES

A. DESCRIPTION

1. General:

The Contractor shall furnish all labor, material, and equipment to complete
installation of Precast Concrete Structures in accordance with the Contract
Drawings and these Specifications.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Excavation  02222
Embankment   02223
Erosion and Sedimentation Control  02270
HDPE Pipe  02614
Storm Water Systems  02720
Concrete Work  03310
CQA Manual Attached

3. Reference Standards:

The latest revision of the following standards of the American Society of Testing
and Materials (ASTM) are hereby made a part of these Specifications.

ASTM A 615 Standard Specification for Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement.

ASTM C 443 Standard Specification for Joints for Circular Concrete
Sewer and Culvert Pipe, Using Rubber Gaskets.

ASTM C 478 Standard Specification for Precast Reinforced Concrete
Manhole Sections.

ASTM C 497 Standard Test Methods for Concrete Pipe, Manhole
Sections, or Tile.
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ASTM C 990 Standard Specification for Joints for Concrete Pipe,
Manholes, and Precast Box Sections Using Preformed
Flexible Joint Sealants.

ASTM C 1433 Standard Specification for Precast Reinforced Concrete
Box Sections for Culverts, Strom Drains, and Sewers.

4. Quality Control:

The Contractor shall perform leak testing of Precast Concrete Structures as
described in this section.

5. Quality Assurance:

Quality Assurance during placement of Precast Concrete Structures will be
provided by the Owner as described in the accompanying Project CQA Manual.

B. MATERIALS

1. Precast Concrete Boxes:  All precast concrete boxes shall be constructed from
non-shrink, 4,000 psi compressive strength concrete in conformance with ASTM
C 1433 and as detailed on the Contract Drawings.

2. Joints:  All joints shall be sealed with preformed plastic gaskets in conformance
with ASTM C 990 or rubber gaskets in conformance with ASTM C 443.

3. Steps:  All steps shall be constructed of 0.5 inch reinforcing rod completely
encased in corrosion-resistant rubber or plastic.  The upper surfaces of each step
shall have a traction tread of self cleaning rubber cleats and guide lugs on both
sides to prevent slippage.

4. Frames and Covers:  Frames and covers shall consist of cast iron frames and
covers (Vulcan Foundry, or equal) equipped with steel handles and shall be of the
opening size as indicated on the Contract Drawings.  Markings on the covers shall
indicate the intended use of the structure and shall be acceptable to the Owner.

5. Markings:  All Precast Concrete Structures shall include markings clearly
identifying the date of manufacture, the name of the manufacturer, and any other
pertinent information.

C. SUBMITTALS

The Contractor shall submit the following to the Engineer:
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1. The Contractor shall submit shop drawings for Precast Concrete Structures for
approval at least 4 weeks prior to construction.  Shop drawings shall show
complete design, installation, and construction information in such detail as to
enable the Engineer to determine the adequacy of the proposed units for the
intended purpose.  Details of steel reinforcement size and placement shall be
included.  The shop drawings shall include a schedule which will list the size and
type of precast structure at each location where the precast structures are to be
used.

2. Submit a certification and summary of all required test results, prior to
installation, that all Precast Concrete Structures have been produced in
accordance with these Specifications.

D. CONSTRUCTION

1. The Precast Concrete Structures shall be installed at the locations and to the
elevations indicated on the Contract Drawings.  The Contractor shall give the
CQA Engineer sufficient notice so he may observe the field location and
installation activities.

2. The Precast Concrete Structures will be bedded and backfilled as indicated on the
Contract Drawings.

3. Precast Concrete Structures which are damaged or become damaged will be
rejected or shall be repaired in a manner approved by the Engineer at the
Contractor’s sole expense.

END OF SECTION
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High Density Polyethylene (HDPE) Pipe:  HDPE Pipe is used in the storm water.

SECTION 02614

HIGH DENSITY POLYETHYLENE (HDPE) PIPE

A. DESCRIPTION 

1. General:

The Contractor shall furnish all labor, material, and equipment to complete
installation of HDPE Pipe in accordance with the Contract Drawings and these
Specifications.  The Contractor shall also clean and test pipelines where required.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Excavation  02222
Embankment  02223
Precast Concrete Structures  02608
Concrete Work  03310
CQA Manual Attached

3. Reference Standards:

The latest revision of the following standards of the American Society of Testing
and Materials (ASTM) are hereby made a part of these specifications.

ASTM D 638 Standard Test Method for Tensile Properties of Plastics.

ASTM D 790 Standard Test Methods for Flexural Properties of
Unreinforced and Reinforced Plastics and Electrical
Insulating Materials.

ASTM D 1238 Standard Test Method for Flow Rates of Thermoplastics by
Extrusion Plastometer.

ASTM D 1505 Standard Test Method for Density of Plastics by the
Density-Gradient Technique.

ASTM D 1603 Standard Test Method for Carbon Black in Olefin Plastics.



Avery County C&D Landfill Specifications
July 2008 HDPE PIPE  Page 02614-2

ASTM D 2837 Standard Test Method for Obtaining Hydrostatic Design
Basis for Thermoplastic Pipe Materials.

ASTM D 3035 Standard Specification for Polyethylene (PE) Plastic Pipe
(DR-PR) Based on Controlled Outside Diameter.

ASTM D 3261 Standard Specification for Butt Heat Fusion Polyethylene
(PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and
Tubing.

ASTM D 3350 Standard Specification for Polyethylene Plastics Pipe and
Fitting Materials.

ASTM F 412 Standard Terminology Relating to Plastic Piping Systems.

ASTM F 714 Standard Specification for Polyethylene (PE) Plastic Pipe
(SDR-PR) Based on Outside Diameter.

ASTM F 1417 Standard Test Method for Installation Acceptance of
Plastic Gravity Sewer Lines Using Low-Pressure Air.

ASTM F 1473 Standard Test Method for Notch Tensile Test to Measure
the Resistance to Slow Crack Growth of Polyethylene
Pipes and Resins.

ASTM F 2164 Standard Practice for Field Leak Testing of Polyethylene
(PE) Pressure Piping Systems Using Hydrostatic Pressure.

4. Quality Control:

The Contractor shall perform pressure testing of HDPE Pipe as described in this
section.

5. Quality Assurance:

Quality Assurance during placement of HDPE Pipe will be provided by the
Owner as described in the accompanying Project CQA Manual.

B. MATERIALS

1. All HDPE Pipe shall be manufactured from new materials meeting the physical
requirements shown in Table 1 of this section.

2. All HDPE Pipe shall have smooth interior walls and the DR (dimension ratio) and
diameter of the pipe shall be as shown on the Contract Drawings.
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3. All HDPE Pipe having an outside diameter 3.5 inches and larger shall meet the
requirements of ASTM F 714.  All HDPE Pipe having an outside diameter less
than 3.5 inches shall meet the requirements of ASTM D 3035.

4. Visible defects, such as cracks, creases, crazing, non-uniformly pigmented areas,
or undispersed raw materials shall not be acceptable and will result in rejection of
the pipe by the CQA Engineer.

5. Pipe Perforations:  The perforations of the perforated HDPE Pipe shall be as
shown on the Contract Drawings.

6. All HDPE Pipe fittings shall be in accordance with ASTM D 3261 and shall be
manufactured by the Manufacturer of the HDPE Pipe supplied for the project and
shall be pressure rated to match the system piping.  The fittings shall be
manufactured from the same materials as the pipe itself.  The butt fusion outlets
of fittings shall be machined to the same DR as the system piping to which they
are to be fused.

C. SUBMITTALS

The Contractor shall submit the following to the CQA Engineer:

1. Submit a certification and summary of all required test results, prior to
installation, that all HDPE Pipe manufactured for the project has been produced
in accordance with these Specifications.

2. Submit a copy of the HDPE Pipe Manufacturer's recommendations for shipping,
handling, and storage of pipe.

3. Furnish copies of the delivery tickets or other approved receipts as evidence for
materials received that will be incorporated into construction.

4. Survey Results:

After placement of HDPE Pipe, survey results shall be submitted for review prior
to acceptance.

D. CONSTRUCTION

1. Shipping , Handling, and Storage:

All HDPE Pipe shall be shipped, handled, and stored in strict accordance with the
Manufacturer's recommendations.

2. HDPE Pipe Installation:
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a. The Contractor shall install HDPE Pipe to the lines and grades shown on
the Contract Drawings.  Line and grade of piping shall be maintained with
laser or approved equivalent.  The Contractor shall give the CQA
Engineer sufficient notice so that the he may observe field location and
installation activities.

b. Excavation for leachate transmission lines shall be backfilled as directed
by the Engineer as shown on the Contract Drawings.  Sand backfill or
approved soil backfill compacted to at least 95 percent of the Standard
Proctor dry density (ASTM D 698) shall be used.

Sharp stones or other potentially damaging material shall be removed
from the base of the trench prior to placement of the piping.  A leveling
course, as required, shall consist of sand or other approved material.

c. Pipe Connections:  Joining of HDPE Pipe shall be as follows:

(1) General pipe sections shall be butt-fusion welded according to the
Manufacturer's recommendations and shall be performed by a
Manufacturer's authorized, trained fusion technician.

(2) Pipe ends to be butt-fusion welded shall be clean and dry at the
time of welding.  No welding shall occur during precipitation or
excessive moisture.

(3) The Contractor shall grind burrs or other potentially damaging
areas in the welds prior to placement of the pipe.

(4) Specified bolted pipe connections shall be made as specified on the
Contract Drawings using stainless steel hardware and neoprene
gaskets.

(5) Polyethylene stub ends and flanges must be at the ambient
temperature of the surrounding soil at the time they are bolted tight
to prevent relaxation of the flange bolts and loosening of the joint
due to thermal contraction of the polyethylene.

(6) Properly executed electrofusion fittings may be used.

d. Perforated HDPE Pipe shall be placed during construction as shown on the
Contract Drawings.

3. Cleaning:
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a. All HDPE Pipe shall be cleaned of any accumulation of silt, debris, or
foreign matter of any kind and shall be kept clear of such accumulation
until final acceptance of the work.

4. Pressure Testing:

a. All solid piping where factory or field joints have been performed require
pressure testing except as noted below.

(1) Any unjointed section of pipe showing visual signs of damage or
that is of questionable quality may be required to be pressure
tested as directed by the CQA Engineer.

(2) Cleanout risers within the containment areas do not require
pressure testing.

c. Pressure testing shall be conducted by the Contractor in a manner
approved by the Engineer.  Such testing shall be observed by the CQA
Engineer.

5. Surveying:

The Contractor shall survey all HDPE Pipe on 100 foot centers and at bends to
ensure the proper location and grade of the piping.
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TABLE 1: REQUIRED HDPE PIPE PROPERTIES

PROPERTY TEST
METHOD

UNITS VALUE1

Material Designation ASTM D 412 ---------- PE 3408

Cell Classification ASTM D 3350 ---------- 345464 C

Density ASTM D 1505 g/cm3 0.955

Melt Flow Index ASTM D 1238 g/10 min 0.1

Flexural Modulus ASTM D 790 psi 130,000

Tensile Strength @ Yield ASTM D 638 psi 3,200

SCG (PENT) ASTM F 1473 hrs. > 100

Hydrostatic Design Basis at 73E F ASTM D 2837 psi 1,600

UV Stabilizer ASTM D 1603 % Carbon Black 2 - 3%

Notes:
1. Nominal Values.

END OF SECTION
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Storm Water Systems:  Storm Water Systems shall include all piping, pipe fittings, headwalls,
flared end sections, drop inlets, and other appurtenances designated to convey stormwater.

SECTION 02720

STORM WATER SYSTEMS

A. DESCRIPTION 

1. General:

The contractor shall furnish all labor, material, and equipment to complete
installation of Storm Water Systems in accordance with the Contract Drawings
and these Specifications.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Excavation  02222
Embankment  02223
Erosion and Sedimentation Control  02270
Rip Rap  02271
Precast Concrete Structures  02608
HDPE Pipe  02614
Concrete Work  03310

3. Reference Standards:

The latest revision of the following standards of the American Society of Testing
and Materials (ASTM), the American Association of State Highway and
Transportation Officials (AASHTO), and the North Carolina Department of
Transportation (NCDOT) are hereby made a part of these specifications.

ASTM C 76 Standard Specification for Reinforced Concrete Culvert,
Storm Drain, and Sewer Pipe.

ASTM C 150 Standard Specification for Portland Cement.

ASTM D 1248 Standard Specification for Polyethylene Plastics Molding
and Extrusion Materials For Wire and Cable.
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ASTM D 2321 Standard Practice for Underground Installation of
Thermoplastic Pipe for Sewers and Other Gravity-Flow
Applications.

ASTM D 3350 Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials.

AASHTO M 36 Specification for Corrugated Steel Pipe.

AASHTO M 252 Specification for Corrugated Polyethylene Drainage
Tubing, 3 to 10 Inch Diameter.

AASHTO M 294 Specification for Corrugated Polyethylene Pipe, 12 to 36
Inch Diameter.

NCDOT Standard Specifications for Roads and Structures and
Roadway Standard Drawings.

B. MATERIALS

1. Reinforced Concrete Pipe (RCP):

a. All reinforced concrete pipe shall be manufactured in accordance with
ASTM C 76, Wall Type B or C, and shall be of the class that equals or
exceeds the pipe class as shown on the Contract Drawings.  All pipe shall
be aged at the manufacturing plant for at least fourteen (14) days before
delivery to the job site.

b. Minimum pipe laying lengths shall be four (4) feet.

c. Joints for reinforced concrete pipe shall have tongue and groove or bell
and spigot ends with leak-resistant mastic joint sealant.  Joint sealant shall
be ConSeal type, or approved equal.

2. Corrugated Polyethylene (CPE) Pipe:

CPE pipe and fittings shall be of the sizes and type shown on the Contract
Drawings and shall conform to every aspect of AASHTO M 252 (3 to 10 inch
diameters) or AASHTO M 294 (12 to 36 inch diameters).  All Type S CPE pipe
shall have watertight joints.

3. Flared End Sections:

Flared end sections shall be reinforced and shall be fabricated from the same
materials meeting the same requirements as the pipe to which they are connected. 
All reinforced concrete and corrugated metal flared end sections shall meet the



Avery County C&D Landfill Specifications
July 2008 STORM WATER SYSTEMS  Page 02720-3

requirements of the NCDOT.  Corrugated polyethylene flared end sections shall
be as recommended by the pipe manufacturer.

4. Headwalls:

Headwalls shall be as described in the Contract Drawings.

5. Precast Concrete Structures:

Precast Concrete Structures shall be constructed as shown in the Contract
Drawings and in accordance with Section 02608, Precast Concrete Structures, of
these Specifications.

C. SUBMITTALS

The Contractor shall submit the following to the CQA Engineer:

1. Submit a certification and summary of all required test results, prior to
installation, that all Storm Water Systems have been produced in accordance with
these Specifications.

2. Furnish copies of the delivery tickets or other approved receipts as evidence for
materials received that will be incorporated into construction.

D. CONSTRUCTION

1. All piping shall be installed by skilled workmen and in accordance with the best
standards for piping installation.  Proper tools and appliances for the safe and
convenient handling and installation of the pipe and fittings shall be used.

2. All pieces shall be carefully examined for defects, and no piece shall be installed
which is known to be defective.  If any defective piece should be discovered after
having been installed, it shall be removed and replaced at the Contractor's
expense.

3. Excavation and backfilling of pipe trenches shall be as described in Section
02222, Excavation and Section 02223, Embankment, respectively, of these
Specifications.

4. Following proper preparation of the trench subgrade, pipe and fittings shall be
carefully lowered into the trench so as to prevent dirt and other foreign substances
from gaining entrance into the pipe and fittings.  Proper facilities shall be
provided for lowering sections of pipe into trenches.  No materials shall be
dropped or dumped into the trench.
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5. Water shall be kept out of the trench until jointing and backfilling are completed. 
When work is not in progress, open ends of pipe, fittings, and valves shall be
securely closed so that no water, earth, or other substance will enter the pipes,
fittings, or valves.  Pipe ends left for future connections shall be valved, plugged,
or capped, and anchored as required.

6. All piping shall be erected to accurate lines and grades with no abrupt changes in
line or grade.

7. The full length of each section of pipe shall rest solidly upon the bed of the
trench, with recesses excavated to accommodate bells, couplings, joints, and
fittings.  Before joints are made, each pipe shall be well bedded on a solid
foundation.  No pipe shall be brought into position until the preceding length has
been thoroughly bedded and secured in place.  Pipe that has the grade or joint
disturbed after laying shall be taken up and relaid by the Contractor at his own
expense.

8. The laying of reinforced concrete pipe shall conform to the current
recommendations of the American Concrete Pipe Association for Installation
Type 1 or 2.

END OF SECTION
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Revegetation:  Revegetation includes permanent Revegetation of all site areas disturbed by
the Contractor whether inside the Contract Limits or not.

SECTION 02930

REVEGETATION

A. DESCRIPTION

1. General:

The Contractor shall furnish all labor, material, and equipment to complete
Revegetation in accordance with the Contract Drawings and these Specifications.

2. Related Work:

Related Contract Work is described in the following sections of the
Specifications:

Work Section

Embankment  02223
Protective Cover  02256
Vegetative Soil Layer  02258
Erosion and Sedimentation Control  02270
Rolled Erosion Control Products  02275

3. Warranty:

The Contractor shall be responsible for the satisfactory establishment and growth
of a permanent stand of vegetation for a period of one year following the final
seeding as judged by the Engineer.  During this period, the Contractor shall be
responsible for the maintenance items described in Paragraph D.4 (Maintenance)
of this Specification.

4. The Contractor shall be a licensed landscape contractor in the state of North
Carolina as defined in Chapter 89D of the General Statutes of North Carolina. 
The certificate number shall be provided.

B. MATERIALS

1. Limestone:  Unless otherwise defined by specific soil tests, supply agricultural
grade ground limestone conforming to the current “Rules, Regulations, and
Standards of the Fertilizer Board of Control.”



Avery County C&D Landfill Specifications
July 2008 REVEGETATION  Page 02930-2

2. Fertilizer:  Unless otherwise defined by specific soil tests, supply commercial
fertilizer of 10-20-10 analysis, meeting applicable requirements of State and
Federal law.  Do not use cyanamic compounds of hydrated lime.  Deliver
fertilizer in original containers labeled with content analysis.

3. Grass Seed:  Supply fresh, clean, new-crop seed as specified in Table 1 of this
section.  Do not use seed which is wet, moldy, or otherwise damaged.  Deliver
seed in standard sealed containers labeled with producer’s name and seed
analysis, and in accord with US Department of Agriculture Rules and Regulations
under Federal Seed Act.

4. Mulch:  Supply clean, seed-free, threshed straw of oats, wheat, barley, rye, beans,
or other locally available mulch material.

a. Do not use mulch containing a quantity of matured, noxious weed seeds or
other species that will be detrimental to seeding, or provide a menace to
surrounding land.

b. Do not use mulch material which is fresh or excessively brittle, or which
is decomposed and will smother or retard growth of grass.

5. Binder:  Supply emulsified asphalt or synthetic binder.

6. Water:  Supply potable, free of substances harmful to growth.

C. SUBMITTALS

The Contractor shall submit the following to the Engineer:

1. Results of soil tests performed and proposed modifications, if any, to the specified
requirements.

2. Certificates for each grass seed mixture, stating botanical and common name,
percentage by weight, and percentages of purity, germination, and weed seed. 
Certify that each container of seed delivered is fully labeled in accordance with
Federal Seed Act and equals or exceeds specification requirements.

3. Copies of invoices for fertilizer, showing grade furnished and total quantity
applied.

D. CONSTRUCTION

1. The Contractor shall establish a smooth, healthy, uniform, close stand of grass
from the specified seed.  Prior to Revegetation, the Contractor shall adequately
test the soils to be revegetated to ensure the adequacy of the specified
requirements.  Any modifications to these requirements deemed necessary after
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the review of soil test results, shall be at the Contractor’s sole expense.  The
Engineer will perform the observations to determine when successful
Revegetation is achieved.

2. Soil Preparation:

a. Limit preparation to areas which will be planted soon after preparation.

b. Loosen surface to minimum depth of four (4) inches.

c. Remove stones, sticks, roots, rubbish and other extraneous matter over
three (3) inches in any dimension.

d. Spread lime uniformly over designated areas at the rate specified in Table
1 of this section.

e. After application of lime, prior to applying fertilizer, loosen areas to be
seeded with double disc or other suitable device if soil has become hard or
compacted.  Correct any surface irregularities in order to prevent pocket or
low areas which will allow water to stand.

f. Distribute fertilizer uniformly over areas to be seeded at the rate specified
in Table 1 of this section.

(1) Use suitable distributor.

(2) Incorporate fertilizer into soil to depth of a least two (2) inches.

(3) Remove stones or other substances which will interfere with turf
development or subsequent mowing.

g. Grade seeded areas to smooth, even surface with loose, uniformly fine
texture.

(1) Roll and rake, remove ridges and fill depressions, as required to
meet finish grades.

(2) Fine grade just prior to planting.

3. Seeding:

a. Use approved mechanical power driven drills or seeders, mechanical hand
seeders, or other approved equipment.

b. Distribute seed evenly over entire area at the rate specified in Table 1 of
this section.
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c. Stop work when work extends beyond most favorable planting season for
species designated, or when satisfactory results cannot be obtained
because of drought, high winds, excessive moisture, or other factors.

d. Resume work only when favorable condition develops, or as directed by
the Engineer.

e. Lightly rake seed into soil followed by light rolling or cultipacking.

f. Immediately protect seeded areas against erosion by mulching or placing
Rolled Erosion Control Products in accordance with Section 02275 of
these Specifications, where applicable.

(1) Spread mulch in a continuous blanket at the rate specified in Table
1 of this section.

(2) Immediately following spreading mulch, secure with evenly
distributed binder at the rate specified in Table 1 of this section.

4. Maintenance:

The Contractor shall be responsible for maintaining all seeded areas through the
end of his warranty period.  The Contractor shall provide, at his expense,
protection of all seeded areas against damage at all times until acceptance of the
work.  Maintenance shall include, but not be limited to, the following items:

a. Regrade and revegetate all eroded areas until adequately stabilized by
grass.

b. Remulch with new mulch in areas where mulch has been disturbed by
wind or maintenance operations sufficiently to nullify its purpose.  Anchor
as required to prevent displacement.

c. Replant bare areas using same materials specified.

TABLE 1: SEEDING SCHEDULE



Avery County C&D Landfill Specifications
July 2008 REVEGETATION  Page 02930-5

MATERIAL SEED TYPE APPLICATION RATE1

Lime ----- 4,000 lbs/acre

Fertilizer 10-10-10 Analysis 1,000 lbs/acre

Seed
    Permanent:

    Temporary:

Creeping Red Fescue
Red Clover

Kobe Lespedeza
Seasonal Nurse Crop2

Seasonal Nurse Crop2

40 lbs/acre
10 lbs/acre
10 lbs/acre
See Note 2

See Note 2

Mulch ----- 4,000 - 5,000 lbs/acre

Binder Asphalt Emulsion 300 gallons/acre

Notes:

1. Application rates and/or chemical analysis shall be confirmed or established by a
soil test(s).

2. Use seasonal nurse crop in accordance with seeding dates as stated below:

April 15 - August 15 10 lbs/acre German Millet or 
15 lbs/acre Sudangrass

August 16 - April 14 25 lbs/acre Rye (grain).

END OF SECTION
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