
5105 Harbour Towne Drive     •     Raleigh     •     North Carolina     •     27604 
919-418-4375 (Mobile)      •      919-231-1818 (Office/fax)      •      E-mail: david@davidgarrettpe.com 

 
August 12, 2010 
 
Mr. Zi-qiang Chen, PhD 
NCDENR Division of Waste Management 
Solid Waste Section 
1646 Mail Service Center 
Raleigh, North Carolina 27699-1646 
 
RE: Response to Regulatory Review Comments 
 Buffaloe LCID Landfill and Processing Facility 
 NCDENR Solid Waste Permit #92-O and 92-23 
 
Dear Mr. Zi-qiang: 
 
On behalf of the Buffaloe family and the Buffaloe LCID facility, I am pleased to present the following 
responses to your comments pertaining to the referenced project, which you presented in an e-mail to me 
dated July 20, 2010.  The responses are presented in the order received.      
 
1). Each Permit is a stand‐along document.  Would you please furnish us with the facility’s Deeds info?  
Fill in the missing parts (in red), expand the tablet below when needed. 
 
I met with Brad Bailey of the Solid Waste Section in 2008, prior to preparing the renewal application.  He 
had asked that a single operations plan be prepared for the facility that covered both the LCID disposal 
operation and the wood waste processing facility.  The facilities are adjacent to each other within the 
facility boundary.  Pursuant to Mr. Bailey’s request, I combined the operations plans into one document.   
 
The following information is from the Wake County Register of Deeds office, viewed on line at 
http://maps.raleighnc.gov/imapsraleigh.  An excerpt is attached (see Attachment 1): 
 

Deed Book: 09-E 
Page Number: 1260 
Date of Deed: 4/2/2009 
Site Acreage: 197.62 
PIN:  0791736482 
Grantor: BUFFALOE, MARY E BUFFALOE, WILLIAM S 
Grantee: BUFFALOE, MARY E BUFFALOE, WILLIAM S HEIRS 
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2). Please include the landfill’s cross-section profiles A-A’ and B-B’ drawings in Attachment 1 
to illustrate the landfill facility’s air‐space layout and capacity.  Would you please provide us the 
electronic (PDF) file(s) of the cross‐section drawings? 
 
The cross sections are furnished electronically with the entire set of 2001 permit drawings, prepared for 
Wake County (see Attachment 2).  As a point of clarification, the disposal unit (Phase 1) was originally 
permitted by Wake County under authority from NC DENR, while the T&P facility had a permit from NC 
DENR.  The facility boundary for neither coincided with the property boundary.  During the course of 
preparing the closure of Phase 1 and the expansion application for Phases 2 – 7 (both of which were 
approved by Wake County), the facility boundaries were combined and shown to coincide with the 
property boundary – see Figure 1, prepared by Thompson & Associates, August 2001.  Following 
customary practice under the Solid Waste rules, the 2008 application for the permit renewal showed the 
property boundary as the facility boundary.  Based on the older drawings, I determined the following: 
 

Original Acreage in Permitted Facility a     87.25 ac 
Original LCID Footprint Phase 1 (now closed)    26.22 ac 
Approved LCID Expansion (Phases 2 – 7)    28.22 ac 
Original Acreage in T&P Facility       3.00 ac  

 
The following information is from my current site plan (Figure 2): 
 

Existing Facility 
Total Acreage in the Permitted Facility b     197.62 ac 
Acreage in the LCID Footprint (Phase 1)    26.22 ac   
Acreage in the LCID Footprint (Phase 2)    14.56 ac 
 
     Total LCID Footprint  40.78 ac 
Acreage in the T&P Facility        3.00 ac 

        
Proposed Future Facility 
Acreage in the Approved LCID Footprint (Phase 3)    9.86 ac  
Acreage in the Approved LCID Footprint (Phase 4)    6.69 ac 
Acreage in the Approved LCID Footprint (Phase 5)  1.67 ac 
Acreage in the Approved LCID Footprint (Phases 3 – 7)   28.22 ac  
Acreage in Proposed Future Southward Expansionc   31.87 ac 

 
             Future LCID Footprint 88.31 ac 

                                                 
a The original Thompson Associates drawing shows a boundary line to the south of the T&P area and the LCID that 
is believed to represent a facility boundary approved by Wake County during site plan approval – this line does not 
coincide with any current or former property boundary 
 
b The revised facility boundary coincides with the property boundary, in keeping with current NC DENR policies, 
but the previous facility boundary shown on the Thompson Associates drawing (Figure 1) will be observed until 
such time that a new site plan is approved by Wake County (for future southward footprint expansion)  
 
c The Facility Owner desires a southward expansion prior to expanding to the north and west (Phases 3 – 7) as 
shown on the permitted facility plan – this proposed expansion will require further approval by Wake County 
Planning – the T&P would be operated on top of a closed LCID unit (Phase 1) 
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3). Please provide a preliminary engineering calculation to demonstrate the adequacy of the total landfill 
capacity for the existing 27 acres and for the extension of the new phase of the facility. 
(capacity in cubic yard and ton). 
 
Please refer to the attached volume calculation summary, excerpted from the original application report 
prepared in 2001 (see Attachment 3) and the original permit drawings.  Based on the calculations 
performed in 2001, the estimated total airspace (with soil cover) between proposed base grade contours 
shown on Drawing E1 and proposed final contours shown on Drawings E2 and E3 is : 
 
      Phase 2    Phases 3 - 7  
     (c.y.)  (tons)  (c.y.)  (tons) 
 Available total fill volume  180,652    3,237,800  
 
 Net waste disposal capacity  159,519  31,904  2,985,127  597,025 
 
The net waste disposal capacity was calculated by subtracting the operational cover and final cover from 
the total airspace.  The conversion of volume to weight is based on an assumed unit weight of 400 pounds 
per cubic yard.  The weight of the material can vary considerably with composition and moisture content, 
and whether or not the material is ground – currently, the Facility does grind the wastes.  The foregoing 
numbers assume dry materials and neglects compression induced settlement – this increases density.     
 
At this time, it appears that sufficient airspace exists in Phase 2 to last the 5-year permitting cycle.  Based 
on the analysis, the Buffaloe LCID is projected to last 40 years, or more.  Factors that will affect the 
operational capacity are regional economics and the success of recycling wood waste.  An annual survey, 
required by the permit, will allow the Operator to track his progress and, when needed, the Solid Waste 
Section will be notified prior to beginning construction on Phase 3.     
 
4). The north arrow on your “Facility Plan with ¼ Mile Local Area Map” points to a wrong direction. 
 
Please refer to Figure 2, which is the same drawing (north arrow corrected), showing the approved Phases 
2 – 7 and the proposed future southward expansion.    
 
 
Please contact me at your earliest convenience if you gave questions or comments, or if I may be of 
further service.   
 
 
 
 
 
Attachments 
 
cc: Merrick Buffaloe – Owner/Operator 
 



 

 
 
 
 
 

Figure 1 
Original Site Map Prepared by Thompson Associates, 2001 

 





 

 
 
 
 
 

Figure 2 
Facility Map Prepared by David Garrett, PE, 2001 and 2008 

 





 

 
 
 
 
 

Attachment 1 
Wake County Register of Deeds Information 

 



Field Value

PIN 0791736482

Real Estate ID 0009796

Map Name 079104

Owner BUFFALOE, MARY E BUFFALOE, WILLIAM

S HEIRS

Mailing Address 1 BONNIE LYNN B TILLEY

Mailing Address 2 5521 WAKE ACADEMY DR

Mailing Address 3 RALEIGH NC 27603-4119

Deed Book 09-E-

Deed Page 1260

Deed Date 04/02/2009

Deeded Acreage 197.62

Assessed Building

Value

$271,781.00

Assessed Land Value $6,040,680.00

Total Assessed Value $6,312,461.00

Billing Class INDIVIDUAL

Property Description ANDREWS LD

Heated Area 4106

Site Address 5525 WAKE ACADEMY DR

City

Township SWIFT CREEK

Year Built 1963

Total Sale Price $0.00

Sale Date

Type and Use Single Family

Design Style Conventional

Land Class FLORICULTURE-FARM

Old Parcel Number 679--

Buffaloe LCID

0 400 800 1600 Feet

N



 

 
 
 
 
 

Attachment 2 
Permit Drawings prepared for Wake County by David Garrett, PE, 2001 

 











































 

 
 
 
 
 

Attachment 3 
Volume Calculation Summary 
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Volumetric Calculations Summary

Volumetric calculations were prepared using the Earthworks™ computer software package that is
compatible with AutoCAD 2000™.  Volumes were calculated by developing a 3-dimensional
surface model of the surfaces of interest (e.g., proposed base grade contours), then comparing the
volume beneath this surface relative to a fixed reference plan to the volume beneath the next surface
of interest (e.g., proposed final contours).  Two commonly used calculations are the Prismoidal
routine and the End Area Method – both routines were performed for comparison.  Results generally
agreed within 1% (average values shown).  Please refer to the following calculations sheets.  

1. Estimated earthwork cut and fill between existing topographic contours (Wake County map)
and proposed base grade contours shown on Drawing E1:

Phase 2A All Phases

Maximum cut volume (c.y.) 158,100 613,900

Required fill volume (c.y.)     1,210 180,652

Required fill is for access roads, in-filling a swale along west side, sediment basins and
miscellaneous berms and/or grade increases.  The fill is proposed to be constructed in stages
coinciding with the development of landfill phases.  This approach spreads out the construction costs
over the life of the facility.  as the waste is placed in this area, to minimize the required amount of
soil work and to spread the costs. Earthwork quantities shown here do not include Sediment Basin
#4 required for tying the new and old landfills together during Phase 2B (see attached calculation
summary).  

2. Estimated total airspace (with soil cover) between proposed base grade contours shown on
Drawing E1 and proposed final contours shown on Drawings E2 and E3:

Phase 2 All Phases

Available total fill volume (c.y.) 180,652 3,237,800

3. Estimated soil cover volume (reduces total available airspace capacity) required for
operational cover and final cover per NC DEHR Solid Waste Regulations:

Phase 2 All Phases

Operational cover (5% volume)     9,032    161,890

Estimated surface area, acres         7.5        56.27

Final cover (min. 12" thickness)   12,100      90,782  

Total required operational soil (c.y.)   21,132    252,672

Net waste disposal capacity (c.y.) 159,519 2,985,127



1At the time this document was prepared in 2001, Wake County was considering making
Phase 2 a separate footprint, pending closure of Phase 1.  After Phase 1 was closed, Wake
County allowed Phase 2 to be a contiguous expansion off the south side of Phase 1.  
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Projected Operational Life 

The following calculations are based in part on operational history of the nearby LCID facilities and
projected future use of the new LCID.  Since the weight of the various components of the waste
stream vary significantly, it is not productive to base the life expectancy calculations on unit weight.
Rather, the volume of the waste stream, projected into months or years, provides a more realistic
basis for determining the operational life.  

A projection of the daily waste stream (subject to confirmation with gate receipts) is excerpted
below to include only acceptable wastes for the LCID.  These projections have been modified to
reflect recent trends in the waste stream.  However, it should be realized that the waste stream will
be seasonal and subject to regional economic growth, as well as market-specific factors, i.e. the
potential for other landfills to open or close.  Thus, the average daily waste stream projection is:

Concrete   4 tandem-axle trucks per day 10 c.y. each   40 c.y.
Stumps 10 single-axle trucks per day   7 c.y. each   70 c.y.
Bricks   2 single-axle trucks per day   7 c.y. each   14 c.y.
Wood waste   6 single-axle trucks per day   7 c.y. each   42 c.y.

  2 tandem-axle trucks per day 10 c.y. each   20 c.y.
Brush   8 tandem-axle trucks per day 10 c.y. each   80 c.y.
Total 32 trucks per day 266 c.y./day

It is assumed that the LCID will operate 5.5 days per week, with 280 working days per year.  The
average daily waste stream can be converted to a conservative estimate of in-situ cubic yards by
assuming the size of the trucks delivering the wastes (see table), then assuming a reduction factor
of 20% for in-situ compacted volume.  Typically, vegetative wastes (brush, limbs, etc.) are low
density and do not initially compact well.  Long-term settlement may provide more actual disposal
capacity. The above assumptions yield an estimated annual airspace consumption of 74,480 cubic
yards.  

Based on a net waste disposal capacity of 2,985,127 cubic yards, the projected operational life of
the facility is 40 years.  Phase 2 will provide an estimated 2 years of capacity, then tying Phase 2
into the old closed landfill is anticipated to provide another 2 to 3 years of capacity, which coincides
with the 5-year permit renewal cycle. 1 

Alternatively, construction of Phase 3 is expected to provide at least 5 years of capacity.  It appears
likely that Phase 3 can be constructed using the existing sediment basin (sharing it with Phase 2),
but the basin may need to be enlarged and upgraded to meet current Wake County specifications
(requires an emergency overflow weir, in addition to the riser/barrel drain).  The tie-in between
Phase 2 and the closed landfill (Phase 1) can be constructed any time in the future, but smoother
operations will result if the tie-in can be made during the first one or two operational years.  
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