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Introduction 
Wake County wishes to understand the demand for and potential diversion performance for 
yard waste and food waste materials within the County. Wake County contracted with HDR to 
complete the evaluation of developing an organics diversion program. This report represents 
Part 1 of a 4 part Organic Waste Strategy report and focuses on residential food waste and yard 
waste collection. 

Background 
Wake County Solid Waste Management Division provides various services to solid waste 
generators from both the municipalities and unincorporated areas of the County. Drop off of 
residential household garbage, recyclables, and household hazardous waste is provided to 
generators through its system of convenience centers (garbage, recyclables & construction and 
demolition debris at some locations), multi-material recycling facilities (recyclables and other 
materials banned from landfills), and household hazardous waste facilities (household 
hazardous waste). Wake County also owns a solid waste transfer station and an active 
municipal solid waste (MSW) landfill for disposal of residential and commercial wastes from 
within the County. There are eleven convenience centers, two multi-material recycling facilities, 
and two household hazardous waste facilities. All 13 municipalities within the County provide 
curbside collection of garbage, yard waste and recyclables for residents. Residents within 
unincorporated areas either have subscription collection service for waste materials and 
recycling or utilize one of the Counties facilities for drop-off of materials. Residents within 
incorporated areas also utilize the facilities for drop off of materials. 

Waste Characterization Review 
HDR utilized previous studies provided by the County to perform a waste characterization 
review. The purpose of the waste characterization review was to identify the types and 
quantities of materials that could be captured in an organics diversion program. Table 1 details 
the previous work and the type of information that HDR utilized in performing the waste 
characterization review.  

Table 1: Studies Used in this Report 

Prior Study Information Utilized 
CDM Smith Task 1 Memorandum –  
Program Needs Assessment 

Materials managed at each convenience center 

CDM Smith Task 2 Memorandum –  
Service Benefit Analysis 

Customer frequency of visits, types of materials the 
customers bring  

SCS Engineers 2011 Wake County Waste 
Characterization Study 

Waste characterization of single family and multi-
family waste 

Wake County’s Convenience Center Traffic Counts Traffic counts 
 
According to the CDM Smith Task 1 Memorandum – Program Needs Assessment, the amount 
of material managed at the convenience centers ranged from 1,854 tons of MSW and 
construction and demolition debris (C&D) at Convenience Center #9 to 4,243 tons of MSW and 
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3,637 tons of C&D at Convenience Center #7. Figure 1 summarizes the amount of waste each 
convenience center managed in fiscal year 2013. Convenience Centers #3, #5, #6, #8, and #9 
do not segregate C&D from MSW. 

 

Figure 1: MSW and C&D Managed at Wake County Convenience Centers in FY 2013 from CDM Smith Task 1 
Memorandum 

The CDM Smith Task 2 Memorandum – Service Benefit Analysis identified the frequency that 
customers visited the convenience centers and the types of materials that they brought. Table 2 
shows the frequency of visits that responders chose in the CDM Smith Task 2 Memorandum 
survey and the annual visits per year estimated based on the frequency of visits category. 

Table 2: Frequency of Visits in CDM Smith Task 2 Memorandum Survey and Estimated Annual Visits per Year 

Frequency of Visits Based on CDM Smith  
Task 2 Memorandum Survey 

Estimated Annual 
Visits per year 

Daily 362 
2–3 Times per Week 130 
Most Weekends 52 
2–3 Times per Month 30 
A Few Times per Year 4 
Less Than 2–3 Times per Year 1 
 
Figure 2 shows the responses based on each convenience center. For some locations, the 
percentages from each frequency of visit category added up to more than 100%. It is assumed 
that this is due to rounding. The percentages were not corrected to equal 100% because there 
was not enough information provided in order to do this. The information used from the two 
CDM Memorandums can be found in Appendix A. 
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Figure 2: Frequency of Visit Responses from the CDM Smith Task 2 Memorandum 

The average annual visit per household was then calculated by multiplying the percentage of 
the Frequency of Visits category by the estimated number of visits in a year as shown in 
Equation 1 and Sample 1. 

Equation 1: Estimated Average Annual Visits per Household 

�% 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑉𝑖𝑠𝑖𝑡𝑠 × 𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝐴𝑛𝑛𝑢𝑎𝑙 𝑉𝑖𝑠𝑖𝑡𝑠 

 % “Daily” Visitors x Estimated Annual “Daily” Visits 
+ % “2–3 Times per Week” Visitors x Estimated Annual “2–3 Times per Week” Visits 
+ % “Most Weekend” Visitors x Estimated Annual “Most Weekend” Visits 
+ % “2–3 Times per Month” Visitors x Estimated Annual “2–3 Times per Month” Visits 
+ % “A Few Times Per Year” Visitors x Estimated Annual “A Few Times Per Year” Visits 
+ % “Less than 2–3 Times per Year” Visitors x Estimated Annual “Less Than 2–3 Times per Year” Visits 
 Estimated Average Annual Visits Per Household 

Sample 1: Calculation for Estimated Average Annual Visits per Household 

Wake County also provided traffic counts for a majority of the convenience centers.  

Using all of the information provided by the previous studies and the traffic counts HDR was 
able to calculate estimated tons of MSW managed per household at some of the convenience 
centers (see  

Table 3) and an average of 2.22 estimated tons of MSW managed per household per year for 
the County. The estimated tons of MSW managed per household was used to estimate the 
capture amount of different diversion programs that the County might implement.  
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To calculate the estimated tons of MSW per household, HDR first calculated an annual number 
of visits to each convenience center based on the traffic counts provided. Then, using the 
frequency of visits survey information from the Task 2 Memorandum - Service Benefit Analysis 
HDR calculated the average number of trips that a household makes per year (see discussion 
above). Next, HDR determined the number of households that were served by the convenience 
center by dividing the annual number of visits to each site by the average number of trips a 
household makes in a year (See Equation 2). After this, HDR determined the amount of 
households that were bringing household garbage to each convenience center using the 
percent of customers bringing household garbage reported in the Task 2 Memorandum – 
Service Benefit Analysis (See denominator of Equation 3). Finally, HDR determined the 
estimated tons of MSW per household at each convenience center by dividing the MSW 
managed at each convenience center as reported in the Task 1 Memorandum – Program 
Needs Assessment by the number of households bringing household garbage at each 
convenience center (See Equation 3). For convenience centers where traffic counts were 
unavailable (#7 & #11) or where C&D was not segregated from MSW (#3, #5, #6, #8, #9) an 
average MSW estimated tons per household for the County was used. 

Equation 2: Number of Households Served at a Convenience Center 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑆𝑒𝑟𝑣𝑒𝑑 = 𝑇𝑜𝑡𝑎𝑙 𝐴𝑛𝑛𝑢𝑎𝑙 𝑉𝑖𝑠𝑖𝑡𝑠 𝑎𝑡 𝐶𝑜𝑛𝑣𝑒𝑛𝑖𝑒𝑛𝑐𝑒 𝐶𝑒𝑛𝑡𝑒𝑟 ×
𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑛𝑛𝑢𝑎𝑙 𝑉𝑖𝑠𝑖𝑡𝑠
 

Equation 3: MSW per Household at a Convenience Center 

𝑀𝑆𝑊 𝑝𝑒𝑟 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 =
𝑀𝑆𝑊 𝑀𝑎𝑛𝑎𝑔𝑒𝑑 𝑎𝑡 𝐶𝑜𝑛𝑣𝑒𝑛𝑖𝑒𝑛𝑐𝑒 𝐶𝑒𝑛𝑡𝑒𝑟 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟

𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 𝑆𝑒𝑟𝑣𝑒𝑑 × 𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑜𝑓 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠 𝐵𝑟𝑖𝑛𝑔𝑖𝑛𝑔 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝐺𝑎𝑟𝑏𝑎𝑔𝑒
 

 
Table 3: Estimated Total Households Served, Total Households Bringing MSW to a Convenience Center and 
Estimated MSW Tons per Household per Year by Convenience Center 

Convenience 
Center 

Total Estimated 
Households Served 

Total Estimated Households 
Bringing MSW 

Estimated MSW Tons Per 
Household Per Year 

Site 1 2,937 2,408 2.55 
Site 2 3,632 1,598 2.17 
Site 3 1,835 752 2.22^ 
Site 4 3,085 2,561 1.90 
Site 5 981 893 2.22^ 
Site 6 883 804 2.22^ 
Site 7 4,778* 1,911+ 2.22^ 
Site 8 776 644 2.22^ 
Site 9 896 771 2.22^ 
Site 10 1,609 1,448 2.31 
Site 11 2,002* 1,642+ 2.22^ 
* Determined differently than the other sites as described in the text above because vehicle count data was not available. This 

value is based on the Total Estimated Households bringing MSW and the percent of customers bringing household garbage from 
the CDM Smith Task 2 Memorandum. 

+ Determined differently than the other sites as described in the text above because vehicle count data was not available. This 
value is based on the MSW tons managed at the Convenience Center from the CDM Smith Task 1 Memorandum and the 
estimated MSW tons per household per year. 

^ This value is the average MSW tons per household per year based on the convenience centers that had vehicle count data and 
reported MSW tons separate from C&D tons (Convenience Centers #1,2, 4, & 10). This value is used for convenience centers 
that either did not have vehicle data (#7 & 11) or did not report separate MSW tons from C&D tons. 
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The complete calculations for number of households served and estimated tons per household 
are included in Appendix B. The estimates are dependent on the traffic counts being 
representative of the annual traffic and the accuracy of the limited data collected in the survey 
regarding frequency of visits and percentage bringing MSW for disposal. The calculated 
tons/HH per year is equivalent to 4.71 lbs/per person per day assuming 2.59 persons per 
household (as shown on US Census Bureau website), which is within the range of expected 
generation rates.  

The 2011 Waste Characterization Study included a waste composition analysis that was 
performed at that South Wake Landfill in May 2011. Commercial, single-family, and multi-family 
waste streams were characterized. HDR utilized the single-family and multi-family waste 
characterizations in order to estimate the available organic waste for diversion at the 
convenience centers. Figure 3 shows the waste composition of the single-family and multi-
family waste streams based on the 2011 Waste Characterization Study. According to the study, 
over 24% of the disposed waste stream is compostable. The information used from 2011 Waste 
Characterization Study can be found in Appendix C. 

 

Figure 3: Waste Composition of the Single-Family and Multi-Family Waste Streams based on 2011 Waste 
Characterization Study 

Residential Demographics 
Two surveys were performed to gauge the interest of the residents of Wake County in either a 
food waste and/or yard waste diversion program. One survey was performed by North Carolina 
State University (NCSU) at all eleven of the County convenience centers. This survey is referred 
to in this report at the Convenience Center Survey. Another survey was performed online using 
Survey Monkey. This survey is referred to in this report as the Web Survey. Both surveys 
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gauged Wake County residents’ interest in bringing food and/or yard waste to a convenience 
center, bringing food and/or yard waste to a multi-material recycling facility, and having Wake 
County collect curbside either food and/or yard waste. 

Convenience Center Survey 
The Convenience Center Survey was performed by NCSU at the convenience centers. A total 
of 456 surveys were completed with at least 30 surveys completed per convenience center. 
Questions asked during the survey and the responses can be found in Appendix D. 

Approximately 66% of the respondents lived in unincorporated areas of the County and 34% 
lived in a municipality. Currently, approximately 36% of the respondents manage their yard 
waste on their property, 19% haul their yard waste to a depot/drop-off, 11% burn their yard 
waste and the rest handle their yard waste in another way. 

The interest in a drop-off program for either food waste or yard waste at a convenience center 
or multi-material recycling facility is summarized in Table 4. Generally, respondents favored a 
drop-off program at a convenience center over a multi-material recycling facility and 
respondents favored dropping off yard waste over food waste. 

Table 4: Interest in Drop-Off Program based on Convenience Center Survey 

Condition Overall 
Interest 

Convenience Center with 
the Least Interest 

Convenience Center 
with the Most Interest 

Drop-off Food Waste at CC 40% 23% (Conv. Center # 5 & #9) 59% (Conv. Center #10) 
Drop-off Food Waste at MMRF 34% 10% (Conv. Center #9) 51% (Conv. Center #10) 
Drop-off Yard Waste at CC 51% 27% (Conv. Center #9) 68% (Conv. Center #10) 
Drop-off Yard Waste at MMRF 46% 20% (Conv. Center #9) 63% (Conv. Center #5) 
 
The Convenience Center Survey also gauged respondents’ interest in participating in a yard 
waste and/or food waste curbside collection program. The responses to the curbside collection 
programs were evaluated based on where the respondent lived (unincorporated area versus in 
a municipality) rather than by convenience center because collection would occur at the home 
rather than at a convenience center. Approximately 48% of unincorporated respondents would 
use a curbside yard waste collection service if it was offered by Wake County. All of the 
municipalities in Wake County offer curbside yard waste collection. Approximately 69% of the 
respondents thought Wake County should consider offering a curbside yard waste collection 
service to the unincorporated residents of Wake County. 

Approximately 24% of unincorporated respondents would be interested in participating in a pilot 
program that collects food waste with yard waste curbside compared to 30% of incorporated 
respondents. 30% of the Raleigh respondents, the most incorporated respondents to this 
question with 63 respondents, indicated that they would be interested in participating in a pilot 
program that collects food waste with yard waste curbside. Approximately 22% of 
unincorporated respondents would be interested in participating in a pilot program that collects 
food waste separately from yard waste curbside compared to 32% of incorporated respondents. 
37% of the Raleigh respondents  indicated that they would be interested in participating in a 
pilot program that collects food waste separately from yard waste curbside. 
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Web Survey 
The Web Survey was linked to the Wake County government website and used SurveyMonkey 
to administer the survey. There were a total of 101 respondents with 12% from unincorporated 
areas in the County and 88% from municipalities. Of the respondents from municipalities, 85% 
were from the City of Raleigh. Questions asked during the survey and the responses can be 
found in Appendix E. 

The interest in a drop-off program for either food waste or yard waste at a convenience center 
or multi-material recycling facility is summarized in Table 5. The interest of the unincorporated 
residents and Raleigh residents is shown because they represent the majority of the 
respondents. Overall, respondents favored dropping off yard waste over food waste; however, 
Raleigh residents preferred dropping off food waste over yard waste. Unincorporated 
respondents consistently preferred to use a convenience center while Raleigh residents 
preferred a convenience center for food waste and a multi-material recycling facility for yard 
waste. 

Table 5: Interest in Drop-Off Program based on Web Survey 

Condition Overall 
Interest 

Raleigh 
Interest 

Unincorporated 
Interest 

Drop-off Food Waste at CC 33% 30% 64% 
Drop-off Food Waste at MMRF 28% 27% 45% 
Drop-off Yard Waste at CC 34% 23% 82% 
Drop-off Yard Waste at MMRF 34% 26% 73% 
 
The Web Survey also gauged respondents’ interest in participating in a yard waste and/or food 
waste curbside collection program. Approximately 81% of respondents who don’t already have 
a curbside yard waste collection service would use a curbside yard waste collection service if it 
was offered by Wake County. 82% of the Raleigh respondents were interested in a curbside 
yard waste collection service (which is good, since they have one) and 73% of the 
unincorporated respondents were interested. All of the municipalities in Wake County offer 
curbside yard waste collection. Approximately 67% of respondents would be interested in a 
curbside collection service for food waste, with 71% of the Raleigh respondents interested and 
45% of the unincorporated respondents interested. The results of the web survey should be 
viewed as complimentary to the convenience center survey because there was no personal 
communication with respondents, they already have an interest in solid waste management 
activities as they were on the County site, and the respondents were predominantly from 
Raleigh. One message to take away from the web survey is that respondents preferred a 
curbside collection system for yard waste and/or food waste over taking the material to a 
convenience center or multi material recovery facility.  
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Current Leaf & Yard Waste Collection Systems 
Municipal Survey 
A survey was sent to all of the municipalities in Wake County with questions about their yard 
waste program, number of households served, and interest in partnering with the County for a 
food waste diversion pilot program. Surveys were received from all municipalities but one and 
are summarized in Table 6. Appendix F contains the surveys received from the municipalities. 
Cary and Raleigh both indicated an interest in partnering with the County for a food waste 
diversion pilot project.
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Table 6: Current Yard Waste Programs 
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Family 
Households 
Served 

12,104 ~45,000 7,500 8,802 9,500 3,180 4,657 117,535 1,500 10,284  1,810 

Pickup 
Frequency 

Weekly Weekly & 
Other 

Weekly Weekly & 
Other 

Varies 
depending 
on season 

Weekly Twice per 
month 

Weekly Every other 
week 

Weekly  Every other 
week 

Collection 
By 

Municipality Municipality Municipality Municipality 
& contractor 

Municipality Municipality Contractor Municipality Contractor Municipality  Municipality 

Collection 
Containers 

No 
containers 

Metal or 
plastic 
can(s) & 
brown/ 
paper bag 

Metal or 
plastic 
can(s), clear 
plastic bag, 
loose leaves 
during leaf 
season 

Metal or 
plastic 
can(s), clear 
plastic bag, 
bundles or 
stacks 

Not provided Clear plastic 
bag, or 
branches & 
stumps may 
be set out by 
the road 

Brown/ 
paper bag 

Metal or 
plastic 
can(s), clear 
plastic bag 

Cart, metal 
or plastic 
can(s), clear 
plastic bag 

Metal or 
plastic 
can(s), clear 
plastic bag 

 Loose 
collection 

Type of 
Processing 

Griffin Bros/ 
Greenway 
Waste of 
Apex 

McGill & 
Brooks 
Contractor  

Bryant 
Landfill in 
Harnett 
County 

Not provided Earthtec 
Environ-
mental 

Passive 
Compost, 
Horton Road 
Debris Yard 
& Landfill 

City of 
Raleigh Yard 
Waste 
Center 

Active 
Compost, 
City of 
Raleigh Yard 
Waste 
Recycling  
Center 

Carolina 
Tree Debri 

Rowland 
Landfill, 
Novozymes 

 Passive 
Compost, 
Zebulon 
Recycle 
Center 

2013 Yard 
Waste Tons 
Collected 

5,939.40 19,371 2,439 3,171 19,000 cubic 
yards 

200 211.89 21,089 60 3,940  1,080 

2013 Yard 
Waste Tons 
Processed 

5,939.40 19,371 2,439 0 19,000 cubic 
yards 

200 N/A 45,419 30 3,450  1,080 
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Drop-Off and Curbside Program Characteristics 
Drop-Off Program 
Food Waste 
In order to assess the viability of a food waste diversion program, the food waste capture 
amount must be estimated. The food waste capture amount was estimated by first calculating 
the number of households that would participate based on responses to the Convenience 
Center Survey. The total food waste generated by participating households going to each 
convenience center was determined using the estimated number of participating households, 
the estimated MSW tons per household per year estimate and the percent of MSW that is food 
waste. Food waste capture amounts were evaluated using a high initial short-term capture rate 
(50%) and a low initial short-term capture rate (20%). In addition to a food waste capture 
amount, a food waste + compostable paper capture amount was estimated as well as a food 
waste + compostable paper + other compostables capture amount. The percent of the waste 
stream that was food waste, compostable paper, and other compostables was determined from 
the 2011 Waste Characterization Study. 

Table 7 outlines the potential capture amounts for bringing food waste to a convenience center. 
Based on the responses to the Convenience Center Survey and the estimated number of 
participating households (41% of households), the County could capture as much as 5% of the 
MSW waste stream currently collected at the convenience centers, if all compostables were 
included. 

Table 7: Estimated Potential Capture for Food Waste Drop-Off at Convenience Centers based on 
Convenience Center Survey 

Waste Stream Total Estimated 
Potential 
Capture 
 (tons) 

Total 
Estimated 
Potential 
Capture Rate 

Average Estimated 
Potential Capture per 
Conv. Center (tons) 

Food Waste (High Capture) 970 3% 90 
Food Waste (Low Capture) 380 1% 30 
Food Waste + Paper (High Capture) 1,450 4% 130 
Food Waste + Paper (Low Capture) 570 2% 50 
All Compostables (High Capture) 1,740 5% 160 
All Compostables (Low Capture) 680 2% 60 
 
Table 8 outlines the potential capture amounts for bringing food waste to a multi-material 
recycling facility (MMRF). Based on the responses to the Convenience Center Survey and the 
estimated number of participating households (35% of households), the County could capture 
as much as 4% of the MSW waste stream currently collected at the convenience centers. 
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Table 8: Estimated Potential Capture for Food Waste Drop-Off at Multi-Material Recycling Facilities based on 
Convenience Center Survey 

Waste Stream Total Estimated 
Potential 
Capture  
(tons) 

Total 
Estimated 
Potential 
Capture Rate 

Average Estimated 
Potential Capture per 
existing MMRF (tons) 

Food Waste (High Capture) 830 2% 420 
Food Waste (Low Capture) 320 1% 160 
Food Waste + Paper (High Capture) 1,240 4% 620 
Food Waste + Paper (Low Capture) 490 1% 250 
All Compostables (High Capture) 1,480 4% 740 
All Compostables (Low Capture) 580 2% 290 
 

Yard Waste 
In order to assess the viability of a yard waste diversion program, the yard waste capture 
amount must be estimated. The amount of yard waste captured by a drop-off program was 
estimated based on the pounds per person per day of yard waste (0.59 pounds per person per 
day from the EPA’s 2012 Municipal Solid Waste Generation, Recycling, and Disposal in the 
United States), the persons per household for Wake County (2.59 person per household based 
on the US Census), a capture rate, the estimated number of households served by a 
convenience center, and the percentage of the customers who would be willing to bring yard 
waste to a convenience center. 

Table 9 outlines the potential capture amounts for bringing yard waste to a convenience center. 
Based on the responses to the Convenience Center Survey and the estimated number of 
participating households (50% of households), the County could capture as much as 25% of the 
yard waste stream. 

Table 9: Estimated Potential Capture for Yard Waste Drop-Off at Convenience Centers based on Convenience 
Center Survey 

Waste Stream Total Estimated 
Potential 
Capture  
(tons) 

Total 
Estimated 
Potential 
Capture Rate 

Average Estimated 
Potential Capture per 
CC (tons) 

Yard Waste (High Capture) 1,670 25% 150 
Yard Waste (Low Capture) 650 10% 60 
 

Table 10 outlines the potential capture amounts for bringing yard waste to a multi-material 
recycling facility. Based on the responses to the Convenience Center Survey and the estimated 
number of participating households (48% of households), the County could capture as much as 
25% of the yard waste stream. 
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Table 10: Estimated Potential Capture for Yard Waste Drop-Off at Multi-Material Recycling Facilities based on 
Convenience Center Survey 

Waste Stream Total Estimated 
Potential 
Capture  
(tons) 

Total 
Estimated 
Potential 
Capture Rate 

Average Estimated 
Potential Capture per 
existing MMRF (tons) 

Yard Waste (High Capture) 1,630 25% 820 
Yard Waste (Low Capture) 620 9% 310 
 

Curbside Program 
Food Waste 
Similar to the Drop-Off Program, the food waste in the waste stream was calculated and the 
potential food waste captured was estimated based on the responses in the Convenience 
Center Survey and a high initial short-term capture rate (60%) and a low initial short-term 
capture rate (30%). The amount of food waste in the waste stream was estimated based on the 
MSW tons per household per year, the waste characterization, and the total number of 
households. In contrast with the Drop-Off Program that only used the number of households 
that currently use the convenience center, the number of households for all of Wake County 
was used to estimate food waste capture. The number of households in each municipality used 
was reported by each municipality with the exception of Wendell, which used the number of 
households reported by the US Census Bureau website. The number of households in the 
unincorporated areas was determined by subtracting the total municipal households from the 
total Wake County households reported by the US Census Bureau website. The estimated tons 
of food waste captured for a curbside program are therefore much higher than the estimated 
tons of food waste captured for a drop-off program because more households are likely to 
participate.  

Table 11 outlines the potential capture amounts for curbside collection of food waste with yard 
waste. Based on the responses to the Convenience Center Survey, the County could capture as 
much as 4% of the MSW waste stream in Wake County. The curbside collection quantities are 
at least 17 times more than the convenience center or multi-material recycling facility drop-off 
quantities.  

Table 11: Estimated Potential Capture for Food Waste Curbside Collection with Yard Waste Based on 
Convenience Center Survey 

Waste Stream Total Estimated Potential 
Capture (tons) 

Total Estimated Potential 
Capture Rate 

Food Waste (High Capture) 16,900 2% 
Food Waste (Low Capture) 8,450 1% 
Food Waste + Paper (High Capture) 25,670 3% 
Food Waste + Paper (Low Capture) 12,840 2% 
All Compostables (High Capture) 31,130 4% 
All Compostables (Low Capture) 15,570 2% 
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Table 12 outlines the potential capture amounts for curbside collection of food waste separately 
from yard waste. Based on the responses to the Convenience Center Survey, the County could 
capture as much as 4% of the MSW waste stream in Wake County. 

Table 12: Estimated Potential Capture for Food Waste Curbside Collection Separately from Yard Waste 
Based on Convenience Center Survey 

Waste Stream Total Estimated Potential 
Capture (tons) 

Total Estimated Potential 
Capture Rate 

Food Waste (High Capture) 17,280 2% 
Food Waste (Low Capture) 8,640 1% 
Food Waste + Paper (High Capture) 26,250 3% 
Food Waste + Paper (Low Capture) 13,120 2% 
All Compostables (High Capture) 31,840 4% 
All Compostables (Low Capture) 15,920 2% 
 
Table 13 outlines the potential capture amounts for curbside collection of food waste based on 
the Web Survey. The County could capture as much as 9% of the MSW waste stream in Wake 
County. 

Table 13: Estimated Potential Capture for Food Waste Curbside Collection Based on Web Survey 

Waste Stream Total Estimated Potential 
Capture (tons) 

Total Estimated Potential 
Capture Rate 

Food Waste (High Capture) 36,760 5% 
Food Waste (Low Capture) 18,380 2% 
Food Waste + Paper (High Capture) 55,830 7% 
Food Waste + Paper (Low Capture) 27,910 4% 
All Compostables (High Capture) 67,720 9% 
All Compostables (Low Capture) 33,860 4% 
 

Yard Waste 
In order to assess the viability of a yard waste diversion program, the yard waste capture 
amount must be estimated. The amount of yard waste captured by a curbside collection 
program was estimated based on the tons of yard waste per household per year calculated from 
the municipal survey, a capture rate, the estimated number of households in unincorporated 
areas, and the percentage of the customers who would be willing to participate in a curbside 
yard waste collection program. The percentage of customers willing to participate was 
determined from three different sources: the convenience center survey unincorporated 
respondents, the municipality survey average participation rate, and the web survey 
unincorporated respondents. 

Table 14 outlines the potential capture amounts for collecting yard waste curbside in 
unincorporated areas. Based on the estimated participation rates, the County could capture as 
much as 44% of the yard waste stream. 
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Table 14: Estimated Potential Capture for Yard Waste in a Curbside Collection Program for Unincorporated 
Area 

Source of Participation Waste Stream Total Estimated 
Potential Capture  
(tons) 

Total Estimated 
Potential Capture 
Rate 

Convenience Center 
Survey 

Yard Waste (High Capture) 9,140 29% 
Yard Waste (Low Capture) 4,700 14% 

Municipality Survey 
Participation Rate 

Yard Waste (High Capture) 11,370 35% 
Yard Waste (Low Capture) 5,690 17% 

Web Survey Yard Waste (High Capture) 14,310 44% 
Yard Waste (Low Capture) 7,160 22% 

Potential Approaches 
Convenience Center Collection 
Food Waste 
Convenience Center customers were surveyed about their interest in dropping off food waste at 
a Convenience Center. The amount of food waste captured by a drop-off program was 
estimated based on the waste stream composition, the estimated MSW tons per household per 
year, the estimated number of households disposing of MSW at a convenience center, a 
capture rate, and the percentage of the customers who would be willing to bring food waste to a 
convenience center. Figure 4 shows the potential waste diverted at each of the sites based on a 
high initial short-term capture rate estimate (50%) and the percent of respondents interested in 
participating in a food waste diversion program at a convenience center. Convenience Center 
Site #10 had the highest percentage of customers interested in participating in a food waste 
drop-off program; however, locating a food waste drop-off program at Convenience Center Site 
#1 would capture the most tons. Also shown on Figure 4 is the estimated potential tons 
captured if compostable paper and other compostables were added to the drop-off program. 
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Figure 4: Estimated Food Waste, Paper, and Other Compostables Potential Tons Captured (High Initial Short-
Term Capture Rate Estimate) for a Food Waste Drop-Off Program at a Convenience Center and Percentage of 
Households Willing to Participate 

Yard Waste 
Convenience Center customers were surveyed about their interest in dropping off yard waste at 
a Convenience Center. The amount of yard waste captured by a drop-off program was 
estimated based on the pounds per person per day of yard waste (0.59 pounds per person per 
day from the EPA’s 2012 Municipal Solid Waste Generation, Recycling, and Disposal in the 
United States), the persons per household for Wake County (2.59 person per household based 
on the US Census), a capture rate, the estimated number of households served by a 
convenience center, and the percentage of the customers who would be willing to bring yard 
waste to a convenience center. Figure 5 shows the potential waste diverted at each of the sites 
based on a high initial short-term capture rate estimate (50%). Convenience Center Site #10 
had the highest percentage of customers interested in participating in a yard waste drop-off 
program; however, locating a food waste drop-off program at Convenience Center Site #7 would 
capture the most tons.  
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Figure 5: Estimated Yard Waste Potential Tons Captured (High Initial Short-Term Capture Rate Estimate) for a 
Yard Waste Drop-Off Program at a Convenience Center and Percentage of Households Willing to Participate 

Multi-Material Recycling Facility Collection 

Food Waste 
Convenience Center customers were surveyed about their interest in dropping off food waste at 
a Multi-Material Recycling Facility. There are currently two multi-material recycling facilities 
located in Wake County; the South Wake facility is close to Convenience Center Site #2 and the 
North Wake facility is close to Convenience Center Site #7. In order to estimate the potential 
capture amount and participation in a food waste diversion program from responses provided by 
convenience center customers, the responses for each convenience center were applied to 
either the North Wake or South Wake Multi-Material Recycling Facility. Table 15 shows the 
convenience centers’ data that was applied to each of the multi-material recycling facility.  

Table 15: Breakdown Showing How Convenience Center Data Applied to Multi-Material Recycling Facility 

South Wake MMRF North Wake MMRF 
Convenience Center #1 
Convenience Center #2 
Convenience Center #3 
Convenience Center #4 
Convenience Center #5 
Convenience Center #9 

Convenience Center #6 
Convenience Center #7 
Convenience Center #8 
Convenience Center #10 
Convenience Center #11 

 
The amount of food waste captured by a drop-off program was estimated based on the waste 
stream composition, the estimated MSW tons per household per year, the estimated number of 
households disposing of MSW at a convenience center, a capture rate, and the percentage of 
the customers who would be willing to bring food waste to a multi-material recycling facility. 
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Figure 6 shows the potential waste diverted at each of the sites based on a high initial short-
term capture rate estimate (50%). North Wake had the highest estimated percentage of 
customers interested in participating in a food waste drop-off program; however, locating a food 
waste drop-off program at South Wake would capture more tons. Also shown on the graph are 
the estimated potential tons captured if compostable paper and other compostables were added 
to the drop-off program. 

 

Figure 6: Estimated Food Waste, Paper, and Other Compostables Potential Tons Captured (High Initial Short-
Term Capture Rate Estimate) for a Food Waste Drop-Off Program at an Existing Multi-Material Recycling 
Facility and Percentage of Households Willing to Participate 

The County is considering expanding the services at Convenience Centers #3 and #11 to 
include collecting items currently taken at the other multi-material recycling facilities. A food 
waste diversion program could also be located at these facilities in addition to potential ones 
located at the North Wake and South Wake Multi-Material Recovery Facilities. In order to 
estimate the potential capture amount and participation in a food waste diversion program from 
responses provided by convenience center customers, the responses for each convenience 
center were applied to either the North Wake, South Wake, Convenience Center #3, or 
Convenience Center #11 Multi-Material Recycling Facility. Table 16 shows the convenience 
centers’ data that was applied to each of the multi-material recycling facilities. It was assumed 
that half of the households from Convenience Center #4 would go to the South Wake Multi-
Material Recycling Facility and half would go to Convenience Center #3 Multi-Material Recycling 
Facility. 
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Table 16: Breakdown Showing How Convenience Center Data Applied to Multi-Material Recycling Facilities 
and Convenience Centers #3 and #11 

 

Figure 7 shows the potential waste diverted at each of the sites based on a high initial short-
term capture rate estimate (50%). A multi-material recycling facility located at convenience 
center #11 would have the highest estimated percentage of customers interested in participating 
in a food waste drop-off program; however, locating a food waste drop-off program at South 
Wake would capture more tons. Also shown on the graph are the estimated potential tons 
captured if compostable paper and other compostables were added to the drop-off program. 

 

Figure 7: Estimated Food Waste, Paper, and Other Compostables Potential Tons Captured (High Initial Short-
Term Capture Rate Estimate) for a Food Waste Drop-Off Program at an Existing or New Multi-Material 
Recycling Facility and Percentage of Households Willing to Participate 

 

Yard Waste 
Convenience Center customers were surveyed about their interest in dropping off yard waste at 
a Multi-Material Recycling Facility. As with food waste, to estimate the potential capture amount 
and participation in a yard waste diversion program from responses provided by convenience 
center customers, the responses for each convenience center were applied to either the North 
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Wake or South Wake Multi-Material Recycling Facility. Table 15 shows the convenience 
centers’ data that was applied to each of the multi-material recycling facility.  

The amount of yard waste captured by a drop-off program was estimated based on the pounds 
per person per day of yard waste (0.59 pounds per person per day from the EPA’s 2012 
Municipal Solid Waste Generation, Recycling, and Disposal in the United States), the persons 
per household for Wake County (2.59 person per household based on the US Census), a 
capture rate, the estimated number of households served by a convenience center, and the 
percentage of the customers who would be willing to bring yard waste to a multi-material 
recycling facility. Figure 8 shows the potential waste diverted at each of the sites based on a 
high initial short-term capture rate estimate (50%). North Wake had the highest estimated 
percentage of customers interested in participating in a yard waste drop-off program; however, 
locating a yard waste drop-off program at South Wake would capture more tons.  

 

Figure 8: Estimated Yard Waste Potential Tons Captured (High Initial Short-Term Capture Rate) for a Yard 
Waste Drop-Off Program at an Existing Multi-Material Recycling Facility and Percentage of Households 
Willing to Participate 

As stated earlier, the County is considering expanding the services at Convenience Centers #3 
and #11 to include collecting items currently taken at the other multi-material recycling facilities. 
As with food waste, to estimate the potential capture amount and participation in a yard waste 
diversion program from responses provided by convenience center customers, the responses 
for each convenience center were applied to either the North Wake, South Wake, Convenience 
Center #3, or Convenience Center #11 Multi-Material Recycling Facility. Table 16 shows the 
convenience centers’ data that was applied to each of the multi-material recycling facility. 

Figure 9 shows the potential waste diverted at each of the sites based on a high initial short-
term capture rate estimate (50%). A multi-material recycling facility located at convenience 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

100

200

300

400

500

600

700

800

900

1,000

South Wake MMRF North Wake MMRF
Pe

rc
en

t o
f H

ou
se

ho
ld

s 
W

ill
in

g 
to

 P
ar

tic
ip

at
e 

in
  Y

ar
d 

W
as

te
 D

iv
er

si
on

 P
ro

gr
am

 

Po
te

nt
ia

l T
on

s 
C

ap
ut

re
d 

Yard Waste % of Household Willing to Participate



Wake County | Organic Waste Strategy Report Part 1 
Potential Approaches  

 

20 
 

center #11 and the North Wake Multi-Material Recycling Facility both would have the highest 
estimated percentage of customers interested in participating in a yard waste drop-off program; 
however, locating a yard waste drop-off program at South Wake would capture more tons.  

 

Figure 9: Estimated Yard Waste Potential Tons Captured (High Initial Short-Term Capture Rate Estimate) for a 
Yard Waste Drop-Off Program at an Existing or New Multi-Material Recycling Facility and Percentage of 
Households Willing to Participate 

Curbside Collection 

Food Waste with Yard Waste 
Convenience Center customers were surveyed about their interest in curbside collection of food 
waste with yard waste. The amount of food waste captured by a curbside collection program 
was estimated based on the waste stream composition, the estimated MSW tons per household 
per year, the number of households in each community, a capture rate, and the percentage of 
the customers who would be willing to participate in the program. Table 17 shows the potential 
waste diverted from the municipalities and unincorporated area based on a high initial short-
term capture rate estimate (60%). It is important to remember that Raleigh and Cary indicated 
that they would be interested in partnering with Wake County for a food waste diversion pilot 
project.  
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Table 17: Estimated Compostables Potential Tons Captured (High Initial Short-Term Capture Rate Estimate) 
for a Food Waste with Yard Waste Curbside Collection Program 

Community Potential Food 
Waste Captured 
High Estimate 
(tons) 

Potential Food Waste 
+ Compostable 
Paper Captured  
High Estimate (tons) 

All Potential 
Compostables 
Captured High 
Estimate (tons) 
(except yard waste) 

Household 
Participation 
(%) 

Municipalities 11,940 18,130 21,990 30% 
Unincorporated 
Area 

4,960 7,540 9,140 24% 

 

Food Waste Separate from Yard Waste 
Convenience Center customers were surveyed about their interest in curbside collection of food 
waste separate from yard waste. The amount of food waste captured by a curbside collection 
program was estimated based on the waste stream composition, the estimated MSW tons per 
household per year, the number of households in each community, a capture rate, and the 
percentage of the customers who would be willing to participate in the program. Table 18 shows 
the potential waste captured from the municipalities and unincorporated area based on a high 
initial short-term capture rate estimate (60%).   

Table 18: Estimated Compostables Potential Tons Captured (High Initial Short-Term Capture Rate Estimate) 
for a Food Waste Separate From Yard Waste Curbside Collection Program 

Community Potential Food 
Waste Captured  
High Estimate 
(tons) 

Potential Food Waste 
+ Compostable Paper 
Captured High 
Estimate (tons) 

All Potential 
Compostables 
Captured High 
Estimate (tons) 

Household 
Participation 
(%) 

Municipalities 12,730 19,340 23,460 32% 
Unincorporated 
Area 

4,550 6,910 8,380 22% 

Food Waste 
Wake County residents were surveyed on the web about their interest in curbside collection of 
food waste. The amount of food waste captured by a curbside collection program was estimated 
based on the waste stream composition, the estimated MSW tons per household per year, the 
number of households in each community, a capture rate, and the percentage of the customers 
who would be willing to participate in the program. Table 19 shows the potential waste captured 
from the municipalities and unincorporated area based on a high initial short-term capture rate 
estimate (60%).  

Table 19: Estimated Compostables Potential Tons Captured (High Initial Short-Term Capture Rate Estimate) 
for a Food Waste Program based on Web Survey 

Community Potential Food 
Waste Captured 
High Estimate 
(tons) 

Potential Food Waste + 
Compostable Paper 
Captured High Estimate 
(tons) 

All Potential 
Compostables 
Captured High 
Estimate (tons) 

Household 
Participation 
(%) 

Municipalities 27,460 41,710 50,580 69% 
Unincorporated 9,300 14,120 17,140 45% 
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As stated earlier, the results of the web survey should be viewed as complimentary to the 
convenience center survey because there was no personal communication with respondents, 
they already have an interest in solid waste management activities as they were on the County 
site, and the respondents were predominantly from Raleigh. 

Yard Waste 
Currently, all the municipalities offer curbside yard waste collection. Wake County does not offer 
curbside yard waste collection to the unincorporated residents of Wake County. The 
Convenience Center Survey and the Web Survey both gauged the interest of respondents to 
Wake County offering curbside yard waste collection. The unincorporated respondents willing to 
participate in a curbside yard waste collection program were used to estimate the amount of 
yard waste that could be captured by a curbside yard waste collection program. In addition, the 
average participation rate in a yard waste collection program was estimated based on the 
municipality survey. The amount of yard waste captured by a curbside collection program was 
estimated based on the average tons of yard waste per household per year (0.28 tons) 
estimated from the municipality survey, the number of unincorporated households estimated 
from the municipality survey and the US Census Bureau, a capture rate, and the estimated 
percentage of the customers who would be willing to participate in the program. It is worth 
noting that the 0.28 tons of yard waste per year per household calculated based on the 
municipal survey is similar to the 0.59 lb/person/day estimated by the USEPA. 

Figure 10 below shows the varying estimated potential yard waste tons captured based on a 
high initial short-term capture rate estimate (60%). 

 

Figure 10: Varying Estimated Yard Waste Potential Tons Captured (High Initial Short Term Capture Rate 
Estimate) for a Curbside Yard Waste Collection Program for Unincorporated Residents and Estimated 
Percentage of Households Willing to Participate 
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Conclusions 
The estimated quantities of food and yard wastes that could be diverted are based on 2012 
traffic count data, estimated frequency of customer visits per week, reported levels of interest 
from a survey of customers, and estimated participation rates, and need to be considered 
conceptual for planning purposes.  The surveys of the convenience center customers did 
however capture a relatively high percentage of the total number of customers visiting each 
week, so we do have some qualitative level of confidence in the estimated quantities.  Better 
estimates of participation, capture rates and quantities diverted would be determined through 
pilot testing of the various diversion programs and potential locations.   

Some of the key conclusions from this part of the strategy report are; 

• Customers visit most of the Convenience Centers on average 55 to 65 times per year  
• Customers bringing garbage for disposal at the Convenience Centers are generating an 

estimated 2.22 tons per household per year. 
• Approximately 23,400 households are using the County Convenience Centers with an 

estimated 15,400 households (66%) utilizing them for MSW disposal.  At most of the 
convenience centers in the predominantly unincorporated areas, over 90% of the 
households are utilizing them for MSW disposal. 

• An estimated 34 to 40% of Convenience Center customers would deliver their food 
waste to a mult-material recovery facility or convenience center, respectively. 

• An estimated 46 to 51% of Convenience Center customers would deliver their yard 
waste to a multi-material recycling facility or convenience center, respectively. 

• Up to 5% of the waste stream disposed of at convenience centers, estimated at 1,740 
tons per year, could be diverted if all food and compostables were collected at all the 
convenience centers. 

• Up to 4% of the waste stream disposed of at the convenience centers, estimated at 
1,480 tons per year, could be diverted if all food and compostables were collected at the 
two multi-material recycling facilities. 

• A curbside collection progam for food waste with yard waste or separately could divert 
up to 4% of all food waste and compostable from the waste stream, approximately 
30,000 tons, or over 17 times more than would be collected at the drop-off sites.  About 
9,000 tons of this total is estimated to be generated from the unincorporated households, 
which is about 5 times more than would be collected at the drop-off sites.  

• Yard waste drop off program at the multi-material recycling facilities or at all convenience 
centers could generate an estimated 1600 tons per year. 

• A curbside yard waste collection program for the unincorporated area could generate 
between 9,000 to 14,000 tons per year. 
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Introduction 
Wake County wishes to understand how food waste and yard waste materials collected by a 
potential diversion program within the County can be processed. Wake County contracted with 
HDR to complete the evaluation of developing an organics processing program. This report 
represents Part 2 of a 4 part Organic Waste Strategy Report and focuses on the potential 
options for processing food waste and yard waste. 

Background 
Part 1 of the Organic Waste Strategy Report identified the potential quantities that could be 
diverted with a residential food waste and yard waste collection at a convenience center, a 
multi-material recycling facility, or at the curbside. Options for collecting the waste together or 
separately at the curb were evaluated. The food waste stream could include residential food 
waste, compostable paper (paper plates & cups, other paper), and other compostables 
(untreated wood, pallets, stumps, yard waste) according to the SCS 2011 Waste 
Characterization Study. The yard waste stream includes yard trimmings which is defined by the 
EPA as “[t]he component of solid waste composed of grass clippings, leaves, twigs, branches, 
and garden refuse” (EPA website).  

For Part 1 of the Organic Waste Strategy Report, a web survey and a survey of convenience 
center users were conducted in order to evaluate Wake County residents’ willingness to 

participate in a food waste and/or yard waste collection program. The potential amount of food 
waste and yard waste captured per year was estimated from the Convenience Center Survey 
responses and other metrics. Table 1 below summarizes the potential food waste and yard 
waste captured per year based on responses to the Convenience Center Survey. 

Table 1: Estimated Potential Capture for Food Waste and Yard Waste based on Convenience Center Survey 

Collection Location Food Wastea  
(estimated potential 
tons captured per 
year) 

Yard Waste  
(estimated 
potential tons 
captured per year) 

Total  
(estimated 
potential tons 
captured per year) 

Convenience Center 680 – 1,740 650 – 1,670 1,330 – 3,410 
Multi-Material Recycling Facility 580 – 1,480 620 – 1,630 1,200 – 3,110 
County Wide Curbside (Food 
Waste with Yard Waste) 

15,570 – 31,130b 67,600 – 72,040c 83,170 – 103,170 

Unincorporated Curbside (Food 
Waste with Yard Waste) 

4,570 – 9,140d 4,700 – 9,410e 9,270 – 18,550 

a This is the estimate for all compostables (food waste + paper waste + other compostable waste) from the Part 1 Organic Waste 
Strategy Report. 

b Based on responses about a food waste curbside collection program with a yard waste collection program for the incorporated and 
unincorporated areas of Wake County. 

c Based on responses about a yard waste curbside collection program for the unincorporated areas of Wake County plus calculating 
an estimated capture rate for incorporated households based on a yard waste tons collected per household (0.28 tons per year) 
calculated from information in the Part 1 Report municipal survey and an estimated incorporated household number of 224,635.   

d Based on responses about a food waste curbside collection program with a yard waste collection program for the unincorporated 
areas of Wake County. 

e Based on responses about a yard waste curbside collection program for the unincorporated areas of Wake County. 
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We note that the Municipalities reported in 2013 that a total of approximately 61,000 tons of 
yard waste was collected through their mature curb side collection programs.  The calculated 
yard waste collected on a county wide basis with food waste is conservatively low, as it 
assumes low initial participation and capture rates for the program in the unincorporated areas.  
Over time, as the collection program matures, higher capture rates would be anticipated, where 
the tons of yard waste managed could approach 0.28 tons/ household per year average 
increasing the total to around 100,000 tons per year.    

Processing Approaches 
There are many different processing approaches that can be used to process food waste and 
yard waste separately, or mixed together.  A brief summary of each and their advantages and 
disadvantages is provided below. 

Windrow Composting 
Aerobic windrow composting is the most conventional non-enclosed composting approach. The 
materials (generally green material) are placed in elongated piles called windrows that are 
aerated by mechanically turning the piles with a machine.   It is important to maintain optimal 
moisture levels and to redistribute cooler and hotter portions of the piles through turning. In 
turned windrows, temperature control and oxygen levels are managed via mechanical agitation. 
Pile temperature and oxygen levels need to be taken by a site operator with hand-held 
monitoring tools. Pile turning introduces oxygen, accelerates physical degradation of feedstocks 
and provides an opportunity to adjust the moisture content to the optimum level. Many windrow 
turners have a watering attachment, which enables moisture to be added to the pile while 
turning. Generally speaking, the total composting time can be managed by the aggressiveness 
of the turning regime. More frequent turning breaks particles down more quickly, and provides 
an opportunity to optimize composting conditions, thus accelerating the composting process. 
This enables a windrow composting facility to increase its annual throughput capacity. The 
average time required for active composting is 8 to 12 weeks. Storm water contact water needs 
to be managed appropriately and run-on restricted through engineered controls.  Make-up water 
is typically required to maintain optimum moisture content depending on the mixture of materials 
in the compost, the evaporation rate, and the porosity of the material.  

Forced Aerated Composting 
In forced aerated compost technologies, fresh air is introduced through air management 
systems to ensure that the system remains aerobic and to control odors. This method is suited 
to managing large volumes of organic material. Process control parameters include carbon to 
nitrogen ratio, pile size, temperature, moisture content and porosity. This technology can be 
particularly odorous if food waste is included in the feedstock and if the composting is allowed to 
have pockets of anaerobic activity. When conducted in an enclosure, a robust air management 
system is necessary to maintain the aerobic process.  



Wake County | Organic Waste Strategy Report Part 2 
Processing Approaches  

 

3 
 

The aerated composting process refers to any of a number of systems used to biodegrade 
organic material without frequent physical manipulation during primary composting (which is 
critical in aerobic windrows). The blended mixture is usually placed on perforated piping, 
providing air circulation for controlled aeration. It may be in windrows or piles, that are open or 
covered, or in closed containers (in-vessel). Common facility types ranging from the least 
complex to most complex include: aerated static piles (covered or uncovered), modular 
tunnels/biocells, horizontal bioreactors and in-vessel bays with mechanical agitation. 

The force aerated compost process utilizes a series of perforated pipes, in ground manifold or 
similar device that draws air down through the windrows to an air collection manifold that runs 
under the windrows. The compost-air can be drawn through the compost using a blower system 
which then pushes the air through a biofilter or other alternative technologies for emission and 
odor control. Alternatively, air can be injected into the windows; however, this results in 
dispersing the potentially odorous air and therefore is not common. Fresh air is drawn through 
the compost piles and forces the off-gases through the biofilter/odor control system. Biofilters 
filter/cleanse air as it is passed through organic medium consisting of various types of chipped 
wood and finished compost.  

Generally with this composting technology, frequent turning is not required to replenish the 
oxygen as the piles are “static.” Periodic turning/movement is needed in order to ensure that 
porosity in the composting mass is kept at optimal levels. The aeration rates can be set very low 
to conserve moisture and fan power without releasing odors. The ability to retain moisture is a 
benefit for an enclosed composting operation. Some facilities feature more active turning 
movements that can further reduce the primary composting period. 

Forced aerated composting, whether completed under a canopy roof, with covers or in and 
enclosure to control odorous emissions, can significantly reduce the active (primary) composting 
period from a standard windrow operation, potentially by half depending on the system, 
reducing the area required to process the same amount of materials. 

Wet Anaerobic Digestion 
Anaerobic digestion (AD) is a biological process that treats organic residuals in the absence of 
oxygen. Microorganisms that thrive in an anaerobic environment degrade the waste materials 
and produce methane as a by-product. The methane can be captured and converted into 
energy. The solids from the digestion process, need further treatment to be considered a 
finished product and this is usually accomplished through aerobic composting. 

Wet anaerobic in-vessel digestion can occur using a variety of methods. Typical waste water 
treatment plant (WWTP) technology employs a single phase, low solids method of digestion. 
Technologies developed to treat high strength industrial wastes such as food process wastes or 
agricultural manure wastes typically use a higher solids dual or single phase digestion 
technology. In-vessel digestion retains more nitrogen and organic matter. The anaerobic 
decomposition process produces a biogas consisting mostly of methane and carbon dioxide. 
The biogas can be collected and used as a fuel for energy. Temperature, pH, volatile acids, 
moisture and aeration are closely controlled and must be maintained under uniform conditions 
to minimize odor production. Organic decomposition happens very rapidly in these contained 
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quarters under properly controlled conditions, taking as little as a few weeks, but the materials 
must then be aerobically composted  (commonly referred to as curing) for several weeks or 
months before being sold as a finished product. The wet anaerobic digestion process generally 
occurs within a reaction vessel/tank(s) and is often modular in nature so additional vessels can 
easily be added when volumes increase. In-vessel digestion requires a more expensive capital 
investment. The anaerobic in-vessel digestion process can be completed in is as little as two to 
three weeks, followed by an aerobic composting stabilization process that requires an additional 
four to six weeks depending on the condition of the feedstock.  

Since anaerobic digestion (AD) deals with the biodegradable portion of the waste stream, odors 
from an AD plant can be a concern. Although public perception of AD is generally positive, odor 
episodes from a working AD plant can turn local public opinion against the plant. A plant that is 
designed and operated to minimize odor releases should not have major odor problems, but it is 
an issue that must be considered in the planning and siting of a plant.  

Dry Fermentation Anaerobic Digestion 
Dry fermentation is another form of AD technology.  Like in-vessel digestion, dry fermentation is 
a biochemical process in which organic material is broken down by microorganisms in 
environments lacking oxygen. Biogas, composed primarily of methane and carbon dioxide, is 
released as a by-product. The methane content of biogas can be utilized to generate electric 
and thermal power. AD systems can be utilized to take in organic wastes materials and process 
them to generate energy. Once gas generation peaks and declines, the partially stabilized 
organic matter can be aerobically cured and used as compost. Anaerobic digesters treating 
solid waste streams are becoming relatively common throughout Europe, but are an emerging 
treatment technology in the US. 

Dry fermentation anaerobic digestion systems are being considered in the US as a method to 
efficiently utilize and manage non-liquid organic wastes. Dry systems can use input organic 
material that has much higher total solids content of up to 50% (i.e., if the material is stackable).  

Unlike wet systems, dry fermentation plants are designed around the principle that 
microorganisms are more easily moved than a large amount of material. To facilitate digestion, 
a solution containing the necessary microorganisms is percolated through the mass of waste by 
the forces of gravity. This allows the organic input to remain stationary for the digestion retention 
time while the needed biochemical interactions still occur. 

Because the mass stays stationary, the overall structure of a dry fermentation plant is very 
different than a wet plant. There are no moving parts inside the fermentation chamber. Solution 
is sprayed over the organic material and collected as it seeps through to be recycled within the 
system. After digestion, the remaining material is removed from the fermentation chamber and 
can potentially be used as-is for a soil amendment (depending on the feedstock used in the 
process) or further aerobically composted. 

Dry fermentation offers many advantages for the processing of the organic fraction of the 
wastestream. Because material does not require movement or pumping in a dry AD plant, less 
pre-processing of the input materials is necessary. Input material does not need to be ground, 
diluted with water, nor even have the contaminants removed. Expensive water input needs and 
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waste water treatment requirements do not have to be dealt with in the sensitive municipality 
atmosphere. 

Because there are no moving parts inside the fermentation chamber of a dry system, non-
organic pollutants, like plastic bags, do not pose a hazard. However, a plastic bag in a wet 
fermentation system can catch on the agitation mechanism and cause failure. The absence of 
mechanical parts in the fermentation chamber, and fewer mechanical parts in the dry system 
overall, reduces overall maintenance time and costs. These characteristics also lead to lower 
parasitic energy values of the system when compared to wet fermentation plants.  A dry system 
also requires less processing of the digestate after digestion, generating an output than can 
directly be taken to a composting operation. All of these aspects present great savings of 
energy, resources and money and create an optimal situation for processing the organic fraction 
of municipal solid waste. 

When considering the use of an AD system for the processing of the organic feedstock, 
selection of the appropriate type is a major concern. Using a dry fermentation system minimizes 
processing costs, both prior to and after digestion, and the use of water and other resources 
within the system itself. This allows for the most efficient and productive recovery of resources 
within the organic material. 

Treatment Technology Benefits 
The technologies described above all incorporate a beneficial reuse of materials and create a 
useable end product. All technologies create heat which can destroy pathogens that may be 
present in the organic material. There are some specific advantages associated with each of the 
different types of technology considered for the project. 

Windrow Composting Advantages 

 The technology is relatively simple to employ 
 Has the flexibility to adapt to changes in feedstock and conditions 
 Is mechanically simple, no parts to breakdown, minimal equipment is required 
 Is a proven technology with a long history of use in the U.S. 
 Has a low energy requirement 

Forced Aerated Composting Advantages 

 Has a moderate capital cost as an aeration system and odor management is required. 
Capital costs increase for in-vessel (indoor) systems. 

 Is mechanically simple 
 Has the flexibility to respond to changes in feedstock and conditions 
 Active composting phase is somewhat shorter, thereby requiring less space  
 Has a fairly extensive operational history in the U.S. particularly for the treatment of 

biosolids 
 Produces potentially less fugitive odor emissions than aerobic windrows  
 Has the potential to process a greater variety of feedstock with less risk of fugitive odor 

emissions 
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Wet Anaerobic Digestion Advantages 

 Reduces potential for odor generation as processing is in a sealed enclosure 
 Produces a renewable energy source: biogas  
 Creates potential revenue sources from energy 
 Kills pathogens up to 99.99% (for thermophilic digesters), so is good for biosolids 

composting 
 Requires less area as active composting windrows are not required 

Dry Fermentation Advantages 

 Same advantages as wet anaerobic digestion 
 Less costly to operate as it is not labor intensive and less equipment is required 
 Less bulking agent required as the feedstock is dry 
 Dry digestion process can be completed relatively quickly  
 Process air less and easier to capture 
 Minimal pre-processing of the feedstock required as it can manage contaminants (i.e. 

plastic) 
 Digestate can be used as soil amendment with minimal stabilization/composting 

depending on the feedstock 
 No equipment other than the tank, therefore no moving parts to breakdown 

Treatment Technology Drawbacks 

Windrow Composting Disadvantages 

 Relatively high potential for fugitive odor emissions depending on the feedstock 
 Feedstock composition requirements are critical to maintain an aerobic condition 
 Does not produce a renewable energy source 
 Requires a relatively large area for the windrows and pads as the active composting 

phase is much longer than for aerated windrows  
 Requires a significantly larger building than other treatment technologies if enclosed 

composting (or first stage of composting) is desired to control odors due to the 
somewhat longer time required for the composting process 

 Enclosed composting requires fans to draw air from within the building to be treated for 
odor control 

Forced Aerated Composting Disadvantages 

 Has a relatively moderate potential for fugitive odor emissions depending on the 
feedstock 

 Requires a relatively robust air collection and treatment system to draw air through the 
compost to be treated for odor control  

 Does not produce a renewable energy source 
 Has a moderate energy requirement for the blowers and fans 

Wet Anaerobic Digestion Disadvantages 

 Relatively high capital and operational costs for the tank and equipment 
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 Stabilization of residuals (digestate) is required  
 Highly dependent on mechanical equipment 
 Has a moderate energy requirement to run the equipment 
 Bacteria are fluid and temperature dependent 
 Has a short operational history-emerging technology in the U.S. for food scrap 

processing, but is common in Europe 

Dry Fermentation Disadvantages 

 Relatively high capital and operational costs for equipment 
 Stabilization of residuals (digestate) is required  
 Moderately dependent on mechanical equipment 
 Moderate energy requirement  
 Has a short operational history-emerging technology in the U.S., but relatively common 

in Europe 

Existing Infrastructure 
There are currently seven permitted compost facilities in Wake County or surrounding 
communities that could possibly process materials collected by the County.  All of the facilities 
utilize either turned windrow or enclosed forced aeration for processing of organics.   

Compost facilities are regulated in the state of North Carolina by the Department of Environment 
and Natural Resources (DENR) .1400 rules. These rules define the four different types of 
compost facilities based on the wastes that they are permitted to receive. Table 2 below shows 
the different facility types and the wastes accepted as taken and summarized from .1402 
section(f). 

Table 2: North Carolina Compost Facility Types and Their Wastes Accepted based on the .1400 Rules 

Facility 
Type 

Wastes Accepted 

Type 1 Yard waste, garden waste silvicultural waste, untreated and unpainted wood waste 
Type 2 Type 1 wastes and pre-consumer meat-free food processing waste, vegetative 

agricultural waste, source separated paper or other source separated specialty 
wastes which are low in pathogens and physical contaminants 

Type 3 Type 1 and 2 wastes and manures and other agricultural waste, meat, post 
consumer-source separated food wastes and other source separated specialty 
wastes or any combination thereof that are relatively low in physical contaminants, 
but may have high levels of pathogens 

Type 4 Type 1, 2, and 3 wastes and mixed municipal solid waste, post collection separated 
or processed waste, industrial solid waste, non-solid waste sludges functioning as a 
nutrient source or other similar compostable organic wastes or any combination 
thereof 

 

Compost facilities in North Carolina are further classified as either small or large. Small facilities 
are defined in .1402 (f) (6) as “receiv[ing] less than 1000 cubic yards of materials for composting 

per quarter, and occupy less than two acres of land, except that a Small Type 1 facility shall 
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process or store less than 6,000 cubic yards of material per quarter.” A large facility is defined in 

.1402 (f) (7) as “those that receive 1000 cubic yards or more of material for composting per 

quarter or occupy two acres of more of land, except that a Large Type 1 facility shall process or 
store more than 6,000 cubic yards of material per quarter.” 

Existing Composting Facilities 
The seven area compost facilities are identified in Table 3 and discussed further below.   

Table 3 includes information from the NC DENR website and the calculated available capacity 
in tons and percent. 

Table 3: Composting Facilities in Wake and Surrounding Counties 

Facility Location Facility 
Type 

Permitted 
Capacity 
(tons) 

2012-2013 
Tons 
Received 
(tons) 

Remaining 
Capacity 
(tons) 

Percent 
Capacity  
Remaining 
(%) 

City Of Raleigh 
YW Facility 

Raleigh, 
NC 

Large 
Type 1 

NA 41,560 Limited Limited 

Greenway Waste 
Solutions, LLC 

Apex, NC Large 
Type 1 

NA 6,908 Limited Limited 

Novozymes Of 
North America 

Franklinton, 
NC 

Large 
Type 3 

50,000 21,099 28,901 58% 

David Brantley & 
Sons Inc. 

Zebulon, 
NC 

Small 
Type 3 

7,850 193.83 7,656 98% 

Durham 
Compost Facility 

Durham, 
NC 

Large 
Type 1 

18,000 13,955 4,044 22% 

Dean Brooks 
Farm 

Goldston, 
NC 

Large 
Type 3 

75,000 53,050 21,950 29% 

McGill 
Environmental 
Systems – Merry 
Oaks Facility 

New Hill, 
NC 

Large 
Type 4 

151,200 85,762 65,438 43% 

 

A cursory evaluation of the potential for the facilities in  

Table 3: Composting Facilities in Wake and Surrounding Counties 

Table 3 to process Wake County food waste and yard waste can be found below. 

City of Raleigh Yard Waste Facility 

The City of Raleigh Yard Waste Facility utilizes turned aerobic windrows for processing of yard 
wastes.  As the facility is currently permitted, it would only be able to take yard waste from the 
County. 

Greenway Waste Solutions, LLC 

The Greenway Waste Solutions, LLC compost facility utilizes turned aerobic windrows for 
processing. It is unclear what the capacity of the site is and whether or not it could take the 
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County’s waste. As the facility is currently permitted, it would only be able to take yard waste 

from the County. 

Novozymes of North America 

The Novozymes utilizes turned aerobic windrows for processing according to the facility’s 

documents on the NC DENR website. As the facility is currently permitted, it could take food 
waste and yard waste collected in a drop-off program from the County; however it does not 
have enough permitted capacity to take Wake County’s projected food waste and yard waste 

from a curbside program at this time. The documentation for the facility does mention a future 
expansion that would allow the facility to take 110,000 tons per year that could accommodate all 
of the Wake County food waste and yard waste from either a drop-off program or a curbside 
program.  

David Brantley & Sons Inc. 

The David Brantley & Sons Inc. compost facility utilizes turned aerobic windrows for processing. 
The site has limited capacity available for additional waste. The site could take Wake County’s 

food waste and yard waste from a drop-off program but probably not from a curbside collection 
program. 

Durham Compost Facility 

The Durham Compost Facility utilizes turned aerobic windrows for processing according to the 
facility’s 2009 Permit to Operation Application. The site has limited capacity available for 

additional yard waste and can take Wake County’s waste from a drop-off program but not from 
a curbside collection program. 

Dean Brooks Farm 

The Dean Brooks Farm compost facility utilizes turned aerobic windrows for processing 
organics.  The site however has limited capacity available for large quantities of additional 
organic waste. The facility could probably accept Wake County’s organics from a drop-off 
program but probably not from a curbside collection program. 

Brooks food waste recycling program began in 
1999 as a pilot study with Orange County, NC.  
They have since expanded their food waste 
collection program to over 150 locations.  The 
facility typically processes over 60,000 tons per 
year, including over 12,000 tons of food waste.   
 
Brooks provides collection of food wastes from 
various sources through the use of carts, 
dumpsters and roll-off containers designed to 
manage organic wastes.  The materials are ground 
and mixed in appropriate portions and composted 
using the aerobic windrow technique.  The facility 
has invested in commercial windrow turners and 
airlift separators to remove plastics to produce 
40,000 tons of various blends of compost each 
year.   Their customer base includes both small 

Photo Courtesy of Brooks Contracting 
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vegetable producers and larger row crop farmers, cattle farms, golf courses, landscapers, 
contractors who use bioretention soil, etc. 
 
HDR conducted a site visit at the Brooks Contracting facility on May 21, 2014 and discussed 
their operation with the facility manager, Amy Brooks.   The facility operations appeared very 
organized, well maintained and well practiced in the receipt of handling food wastes.  The facility 
appeared to be near capacity with respect to windrow construction.   

McGill Environmental Systems – Merry Oaks Facility 

The McGill Environmental Systems compost facility located in New Hill, NC utilizes enclosed, 
forced aeration for processing. The site has capacity available for additional waste and could 
manage Wake County’s waste materials.  On May 21, 2014 HDR completed a facility 
walkthrough and discussed the operations with their business manager, Sean Fallon.    
 
The facility currently processes 1,000 to 1,500 tons per week of food waste, sludges, yard waste 
and other organic wastes from area hauler servicing grocery stores and restaurants and 
cafeterias.  McGill is in the process of expanding the facility capacity to over 100,000 tons per 
year and would provide sufficient capacity to accommodate a Wake County pilot or full program.  
The facility generates compost products for landscapers, turf farms and erosion control markets.  
The enclosed facility provides the ability to have total control over the composting environment, 
provide rapid throughput, and control odorous emissions from the process through capture and 
treatment via biofiltration.       
 
Their list of acceptable materials includes: 
 

 Water and wastewater treatment 
residuals; 

 Wood and fiber waste 
 Untreated and undpainted  drywall 
 Untreated dimensional lumber 
 Landclearing debris  
 Food processing by-products and scraps 
 Agricultural manures and bedding; and 
 Pre and postconsumer food wastes 
 

 
Materials are received via truck delivery and 
offloaded into concrete bunkers where they are 
mixed with woody bulking agents and compost to 
absorb free liquids.  The indoor offloading 
provides for mechanical control of odors.   
 
 
The materials are then blended with a front end 
loader to prescribed ratios and placed inside 
concrete bays with a trench aeration system.  
The facility utilizes computer control to optimize 
the aeration rates and asses temperature of the 
compost within each composting bay.   
 

Photo Courtesy of McGill Environmental 

Photo Courtesy of McGill Environmental 
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Aeration delivers oxygen to the microbial 
populations responsible for biodegradation 
and removes the heat generated by their 
feeding activity, maintaining temperatures 
within the specific range required.   Air is 
pushed up and through the composting 
mass, while extraction fans pull air off the 
pile and away from work zones within the 
building.  All process air is piped to a 
biofilter for treatment. 

After curing and screening, the compost is 
ready for market and sold under the 
SoilBuilder brand.  McGill also uses the compost as the base ingredient in the formulation of a 
number of McGill specialty soil products.   

Potential Wake County Owned Facility 
The existing South Wake Landfill Transfer Station could be repurposed by the County for 
consolidation and processing of collected diverted organic materials for delivery to a contracted 
facility or for processing at a County operated or contract operated facility.  The existing old 
landfill to the southwest of the SWLF leachate management area would provide approximately 
10 acres of area for windrow composting of materials.  The transfer station could be modified to 
provide an enclosed mechanically controlled area for blending food wastes with yard waste and 
amendments to control odorous emissions associated with the initial receipt and pre-processing 
activities.   

Permitting of a Type 3 composting facility at the SWLF to accept and process organic materials 
would be necessary and would require positive management of stormwater and leachate from 
the windrow areas through collection systems.   

An alternative to conventional compost pad construction would be to operate the windrow facility 
area on the existing landfill surface, with proper run-off control, and take advantage of the 
existing landfill infrastructure for leachate management.   Another option that has been tested 
and utilized in other areas of North America would be to construct an independent anaerobic in-
vessel operating area within the existing operating landfill footprint.  Using geomembrane liners 
to encapsulate and cover the waste, the County could control the moisture of the organic waste 
materials and capture the methane gas generated for beneficial use.  This is the same process 
that occurs within the landfill cell, but the degradation rate is accelerated and more of the 
generated gases can be collected.  The composted materials at the end of the anaerobic 
digestion process would require some additional composting to cure the materials for use as a 
soil amendment.  Articles on this type of application are included in the Appendix as reference.   

  Photo Courtesy of McGill Environmental 
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Implementation 
Existing Facilities 
Of the seven local facilities, only four are permitted to accept food waste materials, and only 
two, McGill Environmental and Novozymes Northeast (dba Nature’s GREEN-RELEAF™), have 
sufficient existing capacity or ability to construct additional processing capacity to manage the 
potential quantity generated by a curbside collection program.  While Brooks Farm is only at 
29% of their permitted capacity, their existing permit is grandfathered with respect to 
management of food wastes and additional infrastructure is required to expand their operating 
capacity toward their permitted capacity involving significant capital investment.  

If the County were to implement a drop off program for food and yard wastes, then all four of the 
permitted Type 3 facilities could likely manage the quantities generated.    

Wake County Facility 
The County may also wish to permit and operate its own composting facility to process organics 
collected at a drop-off program or a curbside collection program. The permitting process 
depends on the facility type and quantities of material managed. Table 4 below summarizes the 
potential facility types that the County could consider based on the waste type and the amount 
of waste collected based on the collection program (from Table 1). The facility type listed in bold 
in the table represents the minimum facility type required for the waste stream and waste 
amount. Also shown is the approximate size of the facility. The calculation for facility sizing 
includes the product receiving area, active composting, curing, and material storage areas.   

The example calculations can be found in the appendix.  

The SWLF facility existing infrastructure could easily manage the materials generated from a 
drop-off collection program.  Under a larger program, where over 20 acres is required, other 
locations on the site including future phased landfill expansion footprint could be utilized to 
manage organic materials.  
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Table 4: Potential Facility Types based on Waste Type and Collection Program 

Collection 
Location 

Collection 
Program 
Type 

Approximate 
Facility Size 

Facility Type 
for Food 
Waste 
Processing 

Facility 
Type for 
Yard Waste 
Processing 

Facility Type 
for Food & 
Yard Waste 
Processing 

Convenience Center Drop-off 7 acres Large Type 3  
Large Type 4 
 

Large Type 1 

Large Type 2  
Large Type 3 
Large Type 4  

Large Type 3 

Large Type 4  

Multi-Material 
Recycling Facility 

Drop-off 7 acres Large Type 3  
Large Type 4 

Large Type 1 

Large Type 2  
Large Type 3 
Large Type 4 

Large Type 3 

Large Type 4 

County-wide 
Curbside (Food 
Waste with Yard 
Waste)** 

Curbside 26 acres N/Aa N/Aa Large Type 3 

Large Type 4 

Unincorporated 
Curbside (Food 
Waste with Yard 
Waste)** 

Curbside 9 acres N/Aa N/Aa Large Type 3 

Large Type 4 

a    Food Waste and Yard waste cannot be processed separately because they are already mixed together.                 
** Assumes use of an outdoor forced aeration, covered windrow composting approach.  Indoor/in-vessel aerobic 
composting would have a smaller potential footprint but a higher potential cost. 

 Conclusions and Recommendations 
Depending on the extent of the organics collection program, the County has a number of 
potential options to manage its organic materials.  If the initial program were to only drop off of 
yard and food waste separately, the County could partner with the City of Raleigh to manage 
the yard waste materials and contract for management of the food waste at one of the Type 3 
permitted facilities.  If the organic materials were collected co-mingled through drop off or 
curbside collection, then contracting with a Type 3 facility like McGill Environmental or 
Novozymes Northeast would be recommended.   

Alternatively the County could permit and operate its own composting facility.  The South Wake 
Landfill or other County owned parcels may be suitable for managing the organic waste 
collected at the convenience center or unincorporated areas through a curbside collection 
program.  For the 3,000 tons estimated to be generated from a drop-off program, the 
conventional windrow composting would be most appropriate.  Similarly for a curbside collection 
program of food and yard waste from un-incorporated areas, the windrow composting method 
would appear to be most appropriate.  Forced aerated composting would require less operating 
area, provide better control of odor generation if enclosed, and decrease the processing time 
but would require higher capital investment and operating costs.    

A County wide curbside food and yard waste collection program would provide the most 
diversion opportunity but would require development of a significant public or privately owned 
facility or expansion of existing permitted facilities in order to accommodate the estimated 
quantities of over 100,000 tons of waste materials per year.  At these higher quantities 
anaerobic digestion treatment technology could become more attractive as an option.   
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In order to continue to asses the viability of commencing an organics diversion program, we 
recommend that the County complete the following activities: 

 Evaluate the potential ranges of costs for accepting processing of collected organic 
materials at the existing area Type 1 and Type 3 permitted facilities. 

 Evaluate costs associated with facility modifications and infrastructure improvements for 
a Type 3 Compost Permit.  Facility types could include conventional turned aerated 
windrow, aerated static pile, or in-vessel anaerobic (bio-cell) operation. 

 Assess the County’s desire for either operating or contract operating a County Organics 
processing facility.    

 Proceed with implementing the pilot testing programs to be developed in Part 3 and 4 of 
this report for methods of collecting and processing of diverted organics.  Piloting would 
evaluate both the drop off and curbside collection program viability, assess paritcipation 
rates, capture rate, ease of use, and the collection and processing costs.  
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Introduction 
Wake County is considering the option of developing a pilot program for food and yard waste 

collection and composting from residential households. Wake County contracted with HDR to 

complete the evaluation of developing pilot program for food waste collection and composting 

program. This report represents Part 3 of a 4 part Organic Waste Strategy Report and focuses 

on identifying an implementation plan for a pilot program for diverting residential organic waste 

from disposal) and processing for beneficial use through aerobic composting. 

Why Consider Residential Food Waste Diversion? 

Diversion of residential food waste materials: 

• Can contribute to community diversion goals; 

• Can contribute to reductions in methane gas emissions and leachate generation; 

• Produces compost, a valuable soil amendment. 

Review of Waste Characterization & Survey 

Results 
Part 1 of the Organic Strategy report presented information regarding waste characterization 

and the results of surveys completed in 2014 including both a customer survey undertaken at 

the Convenience Centers owned and operated by Wake County and an on-line (web) survey, 

undertaken to determine the level of interest in curbside and/or site collection of food and yard 

waste materials. 

The following is a brief summary of key relevant information to be considered in the 

development of a successful organics pilot program for Wake County: 

1. It was estimated that 24.5% of the single and multi-family residential waste stream is 

compostable (food waste 13.3%, compostable paper 6.9%, other compostables 4.3%). 

2. It was estimated that approximately 23,400 households (or 6.3% of the total households 

in Wake County) use the Convenience Centers at least once annually. 

3. Convenience Center Survey: 

• Approximately 66% of respondents were from unincorporated areas of the 

County 

• Overall interest in a drop-off program for food waste was in the order of 40% with 

the most interest from users of Convenience Center #10 

• Overall interest in a drop-off program for yard waste was in the order of 51% with 

the most interest from users of Convenience Centre #10 

• 48% of unincorporated respondents would use a curbside yard collection service 

if it was offered by Wake County 

• 24% of unincorporated respondents and 30% of incorporated respondents would 

be interested in participating in a pilot program that collects food waste with 

curbside yard waste 
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• 22% of unincorporated respondents and 32% of incorporated respondents would 

be interested in participating in a pilot program that collects food waste at the 

curb separate from yard waste. 

4. Web Survey: 

• 76% of the respondents were residents of Raleigh 

• 33% of total respondents (64% of respondents from unincorporated areas)said 

they would take food waste to the Convenience Centers  

• 28% of total respondents (45% of respondents from unincorporated areas) said 

they would take food waste to the Multi Material Recycling facilities (MMRFs) 

• 67% of total respondents (45% of respondents from unincorporated areas) said 

they would use a curbside service to collect food waste. 

Residential Food Waste Collection Options 

Drop-off Programs 

Some jurisdictions across the U.S. have implemented drop off programs for food and other 

organic materials, either as pilot programs or as a regular program to provide an option for 

organics diversion in areas where curbside service is either unavailable or unaffordable.  Out of 

the 198 U.S. municipalities that reported having food waste collection programs in 2013/2014, 

around 10 to 15% offer some form of drop-off site service for food scraps and other organics 

(soiled paper). 

Generally, the tonnages that are managed through such programs tend to be quite small 

however the availability of this type of program in a community demonstrates an interest in the 

community towards increased organics diversion. 

Examples of jurisdictions with drop-off programs include: 

• Northampton MA: drop off began in 2010 at an existing transfer station, during the pilot 

residents had to sign-up and participants received a free container for in-home use, now 

it is free for all residents but in-home containers have to be purchased, ten 64 gallon 

carts are used at the station for organics receipt, all food waste accepted, no bio-bags 

allowed, during the pilot the average use was approximately 4 lb/HHD/week, budget of 

$5,000 annually. 

• WLSSD (Duluth) MN: residential food drop off at 7 sites, free drop-off for food waste in 

compostable bags, all food accepted, most sites use 2 cubic yard poly dumpsters for 

collection, some use 95 gallon carts, collected once per week, at most heavily used sites 

between 400 and 750 lbs per week collected, cost for pick-up of organics is $20/lift. 

• Windham VT: two food waste drop-off sites, available to 37,000 residents in 17 towns, 

uses 4 cubic yard containers, picked up weekly. 

As previously identified in Part 1 of the Organic Strategy report, the following table provides 

estimates in regards to potential capture of residential organics through a drop-off program, 

based on the Convenience Center Survey. 
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Table 1: Potential Capture Rates for Food Waste Drop-Off at Convenience Centers (based on Convenience 

Center Survey) 

Waste Stream Average Annual 

Potential Capture 

per Conv. Center 

(tons) 

Food Waste (High Capture) 90 

Food Waste (Low Capture) 30 

Food Waste + Paper (High Capture) 130 

Food Waste + Paper (Low Capture) 50 

All Compostables (High Capture) 160 

All Compostables (Low Capture) 60 

 

Based on an average number of households dropping off MSW at the Convenience Centers of 

1,400 households per site, and the above capture rates, the quantities of residential food/paper 

organic materials that could be diverted would range from 1 to 3.5 lbs/HHD/week. 

Curbside Collection Programs 

The most recent nationwide survey undertaken by BioCycle indicates that there continues to be 

growth in the provision of curbside collection of residential food waste.  From 2012 to 2013/2014 

the number of residential programs increased by 10% to 198 communities that had some form 

of curbside collection of food scraps. 

Trends indicate that older programs, in place on the west coast and other areas, tend to have 

been based on the inclusion of some (vegetative) or all food waste material streams along with 

soiled paper, with the yard waste in existing large curbside collection carts.  Newer programs in 

the Midwest and Northeast are tending to use smaller curbside carts to target food waste and 

soiled paper, similar to many jurisdictions in Canada.  Based on voluntary reporting, it appears 

that programs using smaller curbside carts targeting food waste and soiled paper, seem to have 

higher capture rates than programs that promote co-mingling with yard waste materials. 

While Wake County Solid Waste does not provide curbside waste or recycling collection 

services to residents of unincorporated areas, all of the 13 municipalities within the County have 

comprehensive programs.  Most of the communities not only collect solid waste and 

recyclables, but also have weekly or bi-weekly collection of yard waste materials.  Some of 

these communities have expressed interest in curbside collection of food waste materials.   

Further discussion on curbside collection programs for food waste materials, potential food 

waste capture for each community and the design of pilot programs for curbside collection is 

included in an Addendum to this Report.      
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Drop-off Site Pilot Program Design 

Program Development 

Development of a drop-off site program for yard waste and/or food waste (and potentially other 

organics) by Wake County, would be largely an effort that would be borne by the County, as it 

would directly involve the use of one or more of the County owned Convenience Centers or the 

South Wake Landfill facility. 

Targeted Organic Material Streams 

Most drop-off programs offered in other jurisdictions, allow for the drop off of all food waste 

streams and often also compostable paper materials. In regards to allowing all food waste 

materials, most users of drop-off programs self-regulate what they are willing to accumulate and 

bring for drop-off, generally avoiding highly liquid or odorous organic material streams as they 

would pose a risk for handling in the home and in their vehicles.  Compostable paper is often 

permitted, as it provides an outlet for materials such as paper soiled with food that cannot be 

otherwise diverted, and as these materials can absorb excess liquids from food organics.  Very 

few programs also accept the broad range of ‘other compostables’ which can include pet 

wastes.  Only certain materials (e.g. animal bedding) are commonly allowed. 

For the purpose of undertaking a food waste drop-off pilot program, it is recommended that the 

County focus on ‘all food waste’ and ‘compostable paper’, as both material streams can be 

clearly identified and communicated to the public. 

There is interest in drop-off of yard materials as noted above, by convenience center and MMRF 

users. The County has the option of considering co-mingling of yard materials with food/paper 

organic materials. However, collecting these as separate material streams offers greater 

flexibility in regards to removal of full containers for processing, and in the type of container that 

would be used.  

Extent and Duration of the Pilot 

The minimum length of the pilot should be around one year in order to collect sufficient data to 

determine the implications for full roll-out of a program across the County. 

Targeted Convenience Centers 

The first step will be to identify the appropriate location for the pilot. Consideration should be 

given to: 

1. Potential level of interest expressed in regards to use of drop-off program for food and/or 

yard materials; 

2. Potential tons of organics that could be captured; 

3. The space available at these locations that would be required to accommodate the 

volume of organic materials that could be brought to these locations. 

Figure 4 in Part 1 of this Organic Strategy Report, identified that Convenience Center Site #10 

has the highest percentage of customers interested in use of a drop off program for food waste.  

While locating a food waste drop-off program at Convenience Center Site #1 would potentially 
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capture the most tons, the existing site constraints would make adding another material to the 

collection program difficult.   Convenience Center Sites # 4 also had relatively high levels of 

interest and potential tons captured.   

In regards to yard waste, Figure 5 in Part 1 of this Organic Strategy Report, identified that 

Convenience Center Site #10 had the highest percentage of customers interested in 

participating in a yard waste drop-off program; however, locating a yard waste drop-off program 

at Convenience Center Site #7 would capture the most tons. Convenience Center Sites # 1, # 2 

and # 4 had relatively high levels of interest and potential tons captured.   

However, it may not be possible to expand services at the Convenience Centers as noted 

above to accommodate acceptance of yard waste, and the South Wake Landfill facility would 

offer more flexibility in providing space for the location of containers or a pad for yard material 

drop off.   

For the discussion of the rest of the pilot design that follows, it is assumed that the food/paper 

waste pilot drop off would be implemented at Convenience Center Sites #4 and #10 and the 

yard waste pilot would be implemented at the South Wake Landfill. 

Organic Material Containers and Collection 

Collection at most organic material drop-off locations for food/paper organic materials, usually 

involves the use of large wheeled carts (96 gallon carts), or smaller front load bins (2 to 4 cubic 

yards).  Larger bins for food waste collection are usually not recommended as the weight of the 

bins when full can be excessive and as larger quantities of liquids can be expressed through 

compaction in the bins themselves. 

The selection of the type of container used at the site(s) should be based on the available space 

within the Convenience Center, and the availability of a local service to pick-up and remove the 

bin on at least a weekly basis.  Weekly collection/removal, regardless of the degree of fullness 

of a cart or bin is recommended to prevent/reduce odor generation. 

Table 2 below, indicates the potential number of 96 gallon carts or 2 cubic yard bins that could 

be filled weekly, if high capture rates (50%) were achieved and the percentage of participants 

was similar to the respondents in the surveys that indicated that they would use a service.  It is 

unlikely that this quantity would be managed in a one year pilot program, most likely around half 

that capacity reflecting a 25% capture rate would be more reasonable, which would mean that 

between around 10 carts or 2 to 3 cubic yard bins would be emptied each week depending on 

the site chosen for the pilot.  Pricing from local collection service providers would have to be 

determined by the County, and also factored in to the choice of container. 
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Table 2: Estimated Capacity for Food Waste and Paper Materials Required, assuming high initial short-term 

capture rates (50%) 

Convenience 

Center 

Potential 

Tons 

Captured 

(Food, 

Paper) 

Annually 

lbs/week Gallons of 

Capacity 

Required 

per Week  

Number of 

96 Gallon 

Carts Filled 

per Week 

Cubic 

Yards of 

Capacity 

Needed  

Number of 

2 Cubic 

Yard bins 

Filled per 

Week 

Site 4 220 8,462 1,972 21 10 5 

Site 10 200 7,692 1,793 19 9 5 

 

Table 3 below, indicates the potential cubic yards of capacity that could be required on a weekly 

basis for yard waste drop off at the South Wake Landfill, based on high initial short term capture 

rates.  We have based the estimated quantity on the totals reported in Part 1 of the Report for 

yard waste drop off at the South Wake Multi-Material Facility (100%) and half the quantity 

estimated for the North Wake Multi-Material Facility (50%).  This assumes that the travel 

distance for some residents to the South Wake Landfill would dissuade them from using the 

location as an outlet and they would continue with their current yard waste material 

management practice.  The weekly quantities below would certainly vary during peak yard 

cleanup periods during the year.      

Table 3: Estimated Capacity for Yard Waste Required, assuming high initial short-term capture rates (50%) 

Convenience 

Center 

Potential Tons 

Captured 

(Yard Waste) 

Annually 

lbs/week Cubic Yards of 

Capacity Needed per 

week (@375 lbs/CY) 

South Wake 

Landfill 

1,215 46,730 125 

 

A drop off program for residential yard waste will typically require some control on facility 

customers in order to reduce the potential from abuse by contractors or individuals from outside 

Wake County.  Measures that can be implemented to prevent abuse of drop off sites would 

include: 

• Charging a fee based on volume of materials for individual car loads or passenger truck 

loads or by the ton;   

• setting limits on one time volumes of materials dropped off (i.e. half ton truck load or 

equivalent trailer; 

• tracking usage, particularly frequent users by license plate; or 

• asking for proof of residency 
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Organic Material Processing 

A Type 3 or Type 4 composting facility will be required for composting the vegetative food 

waste, non-vegetative food waste and compostable paper waste collected by a pilot drop-off 

program for residential food/paper materials.  There are at least three potential processing 

service providers identified in Part 2 of the Organic Waste Strategy report that could be capable 

of processing these materials including: 

• Novozymes of North America: Novozymes has capacity available and room on the site 

for additional expansion.  They are currently processing yard waste materials from area 

communities in addition to their organic waste residual from their enzyme production 

facility. 

• Dean Brooks Farm:  This facility has limited capacity to process contaminated materials. 

The drop-off program would have to enforce strict sorting approaches to address this 

constraint. 

• McGill Environmental Systems (Merry Oaks): This facility has sufficient capacity and 

technical capability to accept pilot materials. 

Given that there are a few potential service providers, it would be reasonable to seek 

competitive pricing for processing capacity.   

During the development of the pilot, these service providers should be approached to confirm 

their tolerance for non-compostable residues that could be present in the organic materials.  

This will help determine the level of effort that would be required to educate residential 

customers regarding the materials that they can drop-off at the site. Most successful drop-off 

site type programs, have allowed residents to use compostable/biodegradable bags. The 

acceptable ASTM certified and/or BPI approved bags should be confirmed with the processors. 

Depending on local pricing, and the extent of the pilot, the range of processing costs for a pilot 

drop-off program for residential food/paper organic materials would likely be in the order of 

$8,000 to $30,000 annually per each site. 

A Type 1 or 2 composting facility would be suitable for composting the yard waste collected by a 

residential yard waste drop-off pilot program.  The City of Raleigh operates a Type 1 

composting facility and could potentially accept the County materials.  The County may also 

wish to consider permitting its own facility at the South Wake Landfill to process yard waste 

materials for use as landfill cover or in a manufactured-topsoil for use at the landfill or other 

County facilities.  Keeping the food/paper and yard waste materials streams separate at the pilot 

sites, will allow for greater flexibility in identifying potential processors and in controlling 

processing costs.  The range of processing costs for a pilot drop-off program for residential yard 

waste materials would likely be in the range of $15,000 to $30,000 annually. 

Data Collection & Analysis 

Data collection and analysis should be undertaken during the pilot to determine and confirm the 

metrics that would apply to continuation or expansion of the program.  Data collection should 
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include the tracking of the number of lifts, material tonnages etc. for waste and the targeted 

organic materials, to determine the shift in material tons from disposal to diversion.  Regular 

observations of the carts/bins for the food/paper organics and the drop off stockpile or container 

of yard waste should be made, to estimate potential contamination rates and any observable 

issues with material quality, particularly if a processor is experiencing an issue or has relatively 

stringent material quality requirements. 

At some point (or points) in the first year of the pilot, past the half-way point, another survey of 

the users of the Convenience Centers should be undertaken, to determine awareness of the 

pilot program with users of these facilities, satisfaction with the site pilot, frequency of use, 

interest in expansion etc.  An on-line survey could also be undertaken to determine general 

awareness of the pilot services, and interest in expansion of the program. 

Promotion & Education 

The key to the success of any pilot program is public involvement which is developed both 

through the convenience and ease of use of the program, but also on how the program is 

promoted. Various techniques have been used to promote use of drop-off site programs.  This 

includes (but is not limited to) the following: 

• Signage at the sites in advance of the roll-out of the program to target current users.  

Provision of information flyers, guides for use of the new program and potentially give-

aways of in-home containers targeted to current site users can all be helpful. 

• On-line promotion including a voluntary ‘sign-up’ which could be linked to provision of 

both a promotional material package and in-home containers for collection of food/paper 

materials. 

• Inclusion of new program information within the annual education campaigns undertaken 

by the County. 

In regards to containers, many programs have found it helpful to provide some form of caddy or 

bucket, in the range of 5 gallons or so, along with compostable bags, to assist residents in 

adapting to use of the program. 

Materials and Costs 

The pilot program should provide sufficient data to inform the County of the cost that could be 

incurred through extension and/or expansion of the residential drop-off site programs for 

food/paper materials and yard waste. 

Materials required to implement the residential food/paper drop-off site pilot program that would 

form part of the potential roll-out costs for a full scale program include:  

- Purchase of collection containers for in-home use and/or transport of food/paper 

materials to the drop-off site(s).  The unit costs for this type of container can vary from 

$10 to $15 per unit (possibly more), depending on the size, durability and design of the 

container. 
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- Purchase of container liners – this is an optional item, but has been found to assist in 

increasing interest and participation in drop-off sites, as well as in the general 

cleanliness/housekeeping of the drop-off area. 

- Signage at the sites. 

- Printing/production costs for promotional materials, which would be in the order of $2 to 

$3 per package. 

Assuming in the order of 30% of the households that currently use the sites would initially be 

engaged in using the drop-off site pilot for food/paper organics, and depending on the number of 

sites included in the pilot, the number of participating households could be on the order of range 

1,000 to 1,500. 

The County may incur expenses for container purchase for wheeled carts or may choose to 

purchase or lease roll-off containers for the residential food/paper and yard waste materials at 

the pilot drop-off site(s).  As noted above, the requirements for containment are anticipated to 

vary depending on the material stream and pilot location.  Provisions should be made for the 

availability of spare containers. 

Capital costs may be incurred to implement the pilot program at the Convenience Centers, in 

order to accommodate the containers and provide suitable facilities to allow for ease of drop-off 

by residents.  Based on the container requirements as noted above, a review should be 

undertaken to determine how best to accommodate the space requirements. 

In regards to internal operational costs for the Convenience Centers, it is unlikely that there 

would be a significant increase in internal labor requirements for the pilot program once it is 

operational, as it shouldn’t be a significant change in level of effort from current waste material 

handling practices.  There will be increased labor requirements during the roll-out and promotion 

of the residential food/paper organics and/or yard waste drop-off site to support the promotional 

efforts and provide additional on-site guidance to assist residents in use of the new programs. 

The external costs for removal/emptying carts and/or bins, and processing of the organic 

materials should be quantified through competitive pricing. 



 
 

   

 

   

 
Strategy Report Part 3 Addendum 

Organics Diversion 
Residential Food and Yard Waste 

Curbside Collection Pilot Program 

Considerations 

Wake County, North Carolina 

March 9, 2015 

 

 

  

   

   

  



Wake County | Strategy Report Part 3 Addendum - Organics Diversion 
Table of Contents

 

1 
 

Table of Contents 
Table of Contents ..................................................................................................................... 1 

Introduction .............................................................................................................................. 2 

Review of Waste Characterization & Survey Results ............................................................ 2 

Residential Food Waste Curbside Collection ........................................................................ 3 

Curbside Collection Programs ................................................................................................ 3 

Curbside Pilot Program Design .............................................................................................. 6 

Program Development ............................................................................................................ 6 

Targeted Organic Material Streams ........................................................................................ 6 

Extent and Duration of the Pilot .............................................................................................. 7 

Targeted Residential Areas .................................................................................................... 7 

Organic Material Containers and Collection ............................................................................ 8 

Organic Material Processing ..................................................................................................10 

Data Collection & Analysis .....................................................................................................11 

Promotion & Education ..........................................................................................................11 

Materials and Costs ...............................................................................................................12 

 

Tables and Figures 
Table 1: Estimated Residential Tons Captured (High Initial Short-Term Capture Rate Estimate) 

for a Food Waste with Yard Waste Curbside Collection Program ............................................... 5 

Table 2: Estimated Residential Tons Captured (High Initial Short-Term Capture Rate Estimate) 

for a Food Waste Separate From Yard Waste Curbside Collection Program ............................. 5 

Table 3: Current Yard Waste Programs ..................................................................................... 6 

Table 4: Estimated Residential Curbside Pilot Organic Quantities (assumes year-long pilot) ....10 

  



Wake County | Strategy Report Part 3 Addendum - Organics Diversion 
Introduction

 

2 
 

Introduction 
Wake County is considering the option of developing a pilot program for food and yard waste 

collection and composting from residential households. Wake County contracted with HDR to 

complete the evaluation of developing pilot program for food waste collection and composting 

program. This report represents an Addendum to Part 3 of a 4 part Organic Waste Strategy 

Report and focuses on identifying an implementation plan for a pilot program for curb side 

collection of food waste. 

Review of Waste Characterization & Survey 

Results 
Part 1 of the Organic Strategy report presented information regarding waste characterization 

and the results of surveys completed in 2014 including both a customer survey undertaken at 

the Convenience Centers owned and operated by Wake County and an on-line (web) survey, 

undertaken to determine the level of interest in curbside and/or depot collection of food and yard 

waste materials. 

The following is a brief summary of key relevant information to be considered in the 

development of a successful food waste curb side collection program: 

1. It was estimated that 24.5% of the single and multi-family residential waste stream is 

compostable (food waste 13.3%, compostable paper 6.9%, other compostables 4.3%). 

2. Convenience Center Survey: 

• Approximately 66% of respondents were from unincorporated areas of the 

County 

• 48% of unincorporated respondents would use a curbside yard collection service 

if it was offered by Wake County 

• 24% of unincorporated respondents and 30% of incorporated respondents would 

be interested in participating in a pilot program that collects food waste with 

curbside yard waste 

• 22% of unincorporated respondents and 32% of incorporated respondents would 

be interested in participating in a pilot program that collects food waste at the 

curb separate from yard waste. 

3. Web Survey: 

• 76% of the respondents were residents of Raleigh 

• 67% of total respondents (45% of respondents from unincorporated areas) said 

they would use a curbside service to collect food waste. 
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Residential Food Waste Curbside Collection  

Curbside Collection Programs 

The most recent nationwide survey undertaken by BioCycle indicates that there continues to be 

growth in the provision of curbside collection of residential food waste.  From 2012 to 2013/2014 

the number of residential programs increased by 10% to 198 communities that had some form 

of curbside collection of food scraps. 

Trends indicate that older programs, in place on the west coast and other areas, tend to have 

been based on the inclusion of some (vegetative) or all food waste material streams along with 

soiled paper, with yard waste in existing large curbside collection carts.  Newer programs in the 

Midwest and Northeast are tending to use smaller curbside carts to target food waste and soiled 

paper, similar to many jurisdictions in Canada.  Based on voluntary reporting, it appears that 

programs using smaller curbside carts targeting food waste and soiled paper, seem to have 

higher capture rates than programs that promote co-mingling with yard waste materials. 

The following is a brief overview of the spectrum of existing residential curbside collection 

programs for food scraps: 

• Alameda County CA: all 420,000 single-family homes have access to curbside 

residential food scrap collection, PAYT pricing, allows food scraps in yard trimmings cart, 

program performance in 2012 indicates around 1.8 lbs/HHD/week of food scraps were 

collected and composted (5 to 10% of total materials collected). 

• Barrington, Illinois: implemented 300 home pilot program, provided 96 gallon wheeled 

carts for yard and food scraps (all food, no soiled paper), allows use of compostable 

bags, participation ranges between 25 to 30%, 1.9 lbs/HHD/week of food scraps 

collected and composted in 2010. 

• Dubuque, Iowa: Implemented a curbside collection pilot of food and soiled paper on a 

subscription basis, 13 gallon curbside cart, served 230 homes, 13.4 lbs/HHD/week of 

food scraps collected and composted in 2010. 

• Howard County, MD: expanded curbside pilot collecting food scraps (no meat or dairy 

allowed) with yard waste in 2012, of 5,000 homes offered program, 1,000 signed up 

(20% participation), expanded to three collection routes in 2013/2014, 5,900 of 15,000 

single family homes signed up (39% participation), range of cart sizes used during pilot 

program from 10 to 65 gallon carts, found that smaller carts had higher food capture 

rates of 8.4 lbs/HHD/week. 

• Tacoma Park, MD: 2013 pilot program since rolled out to all residents, uses 5 gallon 

bucket with screw-top lid to collect food and soiled paper and allows compostable liners, 

weekly manual pick-up with rear packer, initial pilot undertaken over 35 weeks, cost for 

pilot (all in) around $92/HHD (most of it for collection costs), average set out 12.3 

lbs/HHD/week of food scraps and soiled paper. 

• Princeton, NJ: in 2014 expanded program for collection of all food scraps and soiled 

paper along with yard waste in 32 gallon carts, subscription program now reaches 9,500 

homes, at a cost of $65/HHD/year. 
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• Cambridge, MA: pilot program in 2013/2014 provided to 800 single family homes, 

collects food and soiled paper in compostable bags, 12 gallon curbside carts, 85 to 95% 

capture rate on food organics, approx. 6.65 lbs/HHD/week, cost $55/ton for processing. 

One of the reasons that it has been speculated that programs where residents directly co-

mingle food scraps and yard waste achieve lower food waste capture and diversion rates, is that 

there isn’t a visual cue to the user that food is supposed to go in the cart/container.  Instead, the 

visual cue is dominated by the yard waste.  It is also potentially linked to the fact that the food 

waste by volume is very small, and people don’t tend to put ‘small’ quantities of material in large 

containers. 

Best management practices that have been identified for food scrap programs include:1 

• The need to work with stakeholders during program start-up to address resource needs, 

identify and work on barriers for implementation; 

• Implementing pilot programs in areas without many programs in the surrounding area; 

• Add food and soiled paper to existing yard waste programs as a relatively quick and cost 

effective way to implement a program; 

• Collection frequency for organics should be weekly; 

• Consider effects on collection rates and tipping fees; 

• Kitchen containers are useful – but there are alternatives to providing containers to all 

households (e.g. coupons); 

• Generally curbside cart sizes should be 64 gallons or less, larger carts only where the 

large majority of targeted material is yard waste; 

• Need consistent, regular (quarterly), clear educational materials; 

• Need to address ‘yuck’ factor: regularly empty in-home container, use compostable 

bags, freeze/layer/wrap unpleasant items.  In some programs the use of compostable 

bags is clearly linked to higher material recovery rates; 

• Selling program: not new materials just separated materials, local motivators, waste 

audits, champions. 

Average costs for organic programs are in the range of $5 to $6 per household per month, for 

programs that largely collect food scraps with yard waste. Costs for separate collection of food 

waste are not widely reported. Average food waste quantities that are captured are in the order 

of 7 to 9 lbs/HHD/week. Average participation rates are in the order of 35 to 40%. 

As previously identified in Part 1 of the Organic Strategy report, the following tables provide 

estimates in regards to potential capture of residential organics through a curbside collection 

program, where food and potentially other organic materials are collected with or separate from 

yard waste, based on the Convenience Center Survey. 

 

                                                
1
 Freeman & Skumatz, Best Management Practices in Food Waste Programs, Prepared for US EPA 

Region 5 
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Table 1: Estimated Residential Tons Captured (High Initial Short-Term Capture Rate Estimate) for a Food 
Waste with Yard Waste Curbside Collection Program 

Community Potential Food 

Waste Captured 

High Estimate 

(tons) 

Potential Food Waste 

+ Compostable Paper 

Captured  

High Estimate (tons) 

All Potential 

Compostables 

Captured High 

Estimate (tons) 

(except yard waste) 

Household 

Participation 

(%) 

Raleigh 6,280 9,538 11,568 30% 

Cary 3,417 5,189 6,294 43% 

Garner 624 947 1,149 40% 

Apex 536 814 988 25% 

Fuquay-Varina 399 605 734 30% 

Wake Forest 331 503 610 18% 

Wendell 280 425 515 57% 

Knightdale 225 342 415 40% 

Morrisville 206 313 380 25% 

Holly Springs 187 284 345 11% 

Zebulon 107 162 197 33% 

Rolesville 0 0 0 0% 

 

Table 2: Estimated Residential Tons Captured (High Initial Short-Term Capture Rate Estimate) for a Food 
Waste Separate From Yard Waste Curbside Collection Program 

Community Potential Food 

Waste Captured  

High Estimate 

(tons) 

Potential Food Waste + 

Compostable Paper 

Captured  

High Estimate (tons) 

All Potential 

Compostables 

Captured  

High Estimate (tons) 

Household 

Participation 

(%) 

Raleigh 7,602 11,546 14,003 37% 

Cary 4,293 6,520 7,908 54% 

Garner 780 1,184 1,436 50% 

Apex 357 543 658 17% 

Wendell 280 425 515 57% 

Knightdale 225 342 415 40% 

Zebulon 214 325 394 67% 

Morrisville 206 313 380 25% 

Holly Springs 187 284 345 11% 

Fuquay-Varina 148 224 272 11% 

Rolesville 0 0 0 0% 

Wake Forest 0 0 0 0% 

 

What is interesting about these results, is the indication that more residents overall 

demonstrated interest in separate collection of residential food scraps than in inclusion of food 

scraps with yard waste collection, which is consistent with the general findings regarding actual 

program performance in other communities. 

The outcome of the Web survey didn’t provide consistent results across the County as the 

majority of respondents were from one community (Raleigh) but they did indicate interest in 

participation in a curbside residential program to collect food scraps. 
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Curbside Pilot Program Design 

Program Development 

Development of a curbside pilot program for residential yard waste and/or food waste (and 

potentially other organics) could be implemented by as an effort to determine the potential level 

of interest and program costs for providing curbside collection services to residents of a 

community.   

Discussions with the communities in the County during 2014 and the responses of the municipal 

surveys indicate that the Town of Cary and City of Raleigh and Town of Rolesville were 

interested in participating in a curbside residential food waste collection pilot program. 

Targeted Organic Material Streams 

As noted previously, most residential curbside collection programs for food scraps offered in 

other jurisdictions include all food waste streams and compostable paper materials, which can 

be set out or co-mingled with yard waste. In regards to allowing all food waste materials, it is 

simpler from a promotion /education standpoint, and generally any problem material streams 

(meat, dairy) tend to form a small fraction of the available food waste stream.  Compostable 

paper is often permitted, as it provides an outlet for materials such as paper soiled with food that 

cannot be otherwise diverted, and as these materials can absorb excess liquids from food 

organics.  Very few programs also accept the broad range of ‘other compostables’ which can 

include pet wastes.  Only certain materials (e.g. animal bedding) are commonly allowed. 

For the purpose of undertaking a residential food waste collection pilot program, it is 

recommended that a community allow ‘all food waste’ and ‘compostable paper’, as both material 

streams can be clearly identified and communicated to the public. 

A summary of the existing yard waste collection programs in the communities that expressed 

interest in a curbside pilot program are as follows: 

Table 3: Current Yard Waste Programs 

 Cary Raleigh Rolesville 

Single Family Households Served ~45,000 117,535 1,500 

Pickup Frequency Weekly Weekly Every Other Week 

Collection By Municipality Municipality Contractor 

Collection Vehicle 25 yard rear loaders Rear loaders Dump truck 

Collection Containers Metal or Plastic 

Can(s) & 

Brown/Paper Bag 

Metal or Plastic Can(s), 

Clear Plastic Bag 

Cart, Metal or Plastic 

Can(s), Clear Plastic Bag 

Type of Processing McGill & Brook 

Contractor  

City of Raleigh Yard Waste 

Recycling  Center 

Carolina Tree Debris 

2013 Yard Waste Tons Collected 19,371 21,089 60 

2013 Yard Waste Tons Processed 19,371 45,419 30 

lbs/HHD/week 16.56 18.02 0.05 
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The communities should consider the following organic material collection options: 

1. Option 1: Co-mingling of yard materials with food/paper organic materials in the 

curbside collection container and collection vehicle with inclusion of food waste within 

existing metal/plastic cans; 

2. Option 2: Separate collection of yard materials from food/paper organic materials, 

where both materials would be kept in entirely separate containers and potentially 

loaded into separate curbside vehicles or into a split co-collection truck. A smaller 

curbside cart or caddy would be provided in all pilot areas for the food/paper organic 

stream. This option would allow the two streams of organic materials to be processed 

separately, at potentially lower processing costs for the higher volume of yard materials, 

but is likely to have higher collection costs for either a separate truck for pick-up during 

the pilot or a new co-collection truck. 

3. Option 3: Separate set-out of the yard and food/paper materials, where residents would 

use an existing container for yard waste and a new small cart or caddy for residential 

food/paper materials, but where both material streams would be loaded into the same 

compartment on the same collection truck. This option would allow for lower 

expenditures on the containers provided to the participating residents and collection 

efficiency, and would counteract the issues noted above regarding the differences in 

food capture rates when residents co-mingle food and yard materials in their cart. 

From a collection frequency standpoint, Cary and Raleigh already provide weekly yard 

collection, which would facilitate all of the above Options.  The collection vehicle types for Cary 

and Raleigh, would be appropriate to support Option 3.  Residents in these communities already 

have existing containers for yard waste collection and/or use kraft paper bags or plastic bags for 

yard waste pick-up, which would support Option 3. The existing processor for yard waste 

collected in Cary, can accept co-mingled yard and food/paper material streams.  The City of 

Raleigh yard waste recycling center could not accept co-mingled materials, so materials 

collected through a residential pilot under Options 1 and 3 would have to be directed elsewhere 

for processing.   

Based on the above, it appears that the most suitable approach for pilot collection in Cary, 

Raleigh or other Wake County community would be Option 3, with separate set-out of 

residential yard and food/paper, which are then placed together in the same (existing) collection 

truck.  Some additional processing costs would be incurred for processing of co-mingled 

materials from Raleigh by a different processor. 

Extent and Duration of the Pilot 

The minimum length of the pilot should be around one year in order to collect sufficient data to 

determine the implications for full roll-out of a program across the community. 

Targeted Residential Areas 

The first step will be to identify the potential residential neighborhoods that would be involved in 

the pilot.  

Factors to consider when selecting these areas: 
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• Are these areas representative of the average demographics and characteristics of the 

area? Some communities have focused on areas with traditionally high recycling rates 

for organics pilots.  This increases the chances of getting good results, but may not be 

representative of the behavior of the community as a whole. 

• Are these areas representative of the average capture rates (approx. 17.5 lb/HHD/week 

of yard waste) and community behaviors regarding yard waste collection?  The 

communities’ behavior regarding yard waste will be mirrored in the food/paper collection 

pilot. 

• How large of a representative sample can you afford?  Many pilots reach in the order of 

1% of total households in a municipality.  Greater confidence in the pilot results can be 

reached with larger samples (5%), however, this may not be affordable.  Based on 

average program costs in other jurisdictions for organics material collection and 

processing, a small pilot (1%) of households, could have collection/processing costs in 

the order of $250,000 if undertaken in all three communities (not including 

promotion/education and container costs), but over $1 million if 5% of all households in 

all three communities were included. 

• Is it an area of largely single family homes on a single collection route? The targeted 

area doesn’t have to cover a whole collection route (which is on average 2,800 stops for 

Cary and 2,550 stops for Raleigh), but they should be contained within the same route.  

• For areas served with public collection forces (Cary and Raleigh), the participation of an 

enthusiastic/interested collection crew can greatly assist in the program implementation. 

 

For the purpose of developing a residential curbside pilot program, it is recommended that: 

• A neighborhood with average recycling and yard waste performance in Raleigh, of 

approximately 1,100 to 1,200 single family homes be identified, on a single yard waste 

collection route. 

• A neighborhood with average recycling and yard waste performance in Cary, of 

approximately 400 to 500 single family homes be identified, on a single yard waste 

collection route. 

 

Organic Material Containers and Collection 

Existing curbside residential food/paper and yard collection programs in other communities use 

a range of curbside container (cart) sizes, from small 8 to 13 gallon carts/totes to 96 gallon 

carts.  Experiences in other programs, as discussed previously, indicate that the performance of 

residential food waste collection programs can be affected negatively as the size of the curbside 

container increases.  There is also the need to consider that in the communities the residents 

would already have some form of container that would already be in use for yard materials. 

Based on these factors and the recommendations regarding the preferred option (option 3) for 

the targeted organic material streams, it is recommended that the community consider the 

purchase of smaller 8 to 13 gallon carts/totes for set out of residential food/paper materials. 

Residents in the pilot areas would continue to use their existing containers for yard waste and 
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the new small cart or caddy for residential food/paper materials, both material streams would be 

loaded into the same compartment on the same collection truck. 

The smaller totes/carts will abide by current weight limits, which will allow the collection forces to 

safely manually unload the food/paper materials into the same type of collection vehicle (rear 

loader) that is currently used.  The only affect on collection efficiencies will be a small increase 

in loading time per stop for those households that set out the food/paper cart or caddy. It is 

unlikely that the City of Raleigh or Town of Cary would experience any change in collection 

costs compared to the current yard waste collection programs in both communities. 

The unit cost of the smaller 8 to 13 gallon containers tends to be significantly less ($12 to $25) 

compared to larger carts ($50 or more), and no specialized lifting devices are required.  It may 

be possible to seek a subsidized cost or some form of special pricing from one or more 

container manufacturers. 

There are containers currently on the market with lockable lids, to prevent access by vermin, but 

easy manual unlocking by collection crews.  Note: we don’t necessarily recommend the use of 

buckets with screw top lids, primarily based on durability and ease of opening, as well as the 

ability for the lid to be secured once it is empty. 

The difference between carts and totes is based on whether the container has wheels or not.  

For smaller curbside containers, an average person can move the container around without the 

need for wheels.  It may be more difficult for any resident with a physical infirmity.  

In regards to the provision of in-home containers: 

• Some programs have provided these containers to residents in the pilot program as an 

incentive to participate.  Higher participation and capture rates appear to be associated 

with provision of in-home containers.  Some residents may not be completely satisfied 

with the container and may choose to use their own. 

• Some programs have offered coupons or some other form of subsidy to reduce the cost 

for purchase of an in-home container by residents. This can offset some costs, but 

tends not to either encourage participation and still somewhat limits choice. 

• Some programs provide no containers or incentives, but identify the range of containers 

that residents can find on the market. This has the lowest implementation cost, but 

likewise tends to result in lower performance. 

There is always potential that residents may set out a smaller in-home container at the curb for 

pick-up, if they feel that they have insufficient organic quantities to necessitate use of the small 

cart or tote.  Generally, most pilots would allow this, but at the risk of the participant should the 

smaller container get lost or damaged. 

Finally, generally it has been found that allowing the use of compostable/biodegradable bags 

(BPI or ASTM certified) is associated with higher participation and capture rates for residential 

food waste.  Often, manufacturers are willing to provide sample bags or coupons, for use in pilot 

programs. 
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Organic Material Processing 

A Type 3 or Type 4 composting facility will be required for composting the vegetative food 

waste, non-vegetative food waste and compostable paper waste collected with yard waste, 

through a residential curbside pilot program.  There are at least three potential processing 

service providers identified in Part 2 of the Organic Waste Strategy report that could be capable 

of processing these materials including: 

• Novozymes of North America: Novozymes has capacity available and room on the site 

for additional expansion.  They are currently processing yard waste materials from area 

communities in addition to their organic waste residual from their enzyme production 

facility. 

• Dean Brooks Farm:  This facility has limited capacity to process contaminated materials. 

The drop-off program would have to enforce strict sorting approaches to address this 

constraint. 

• McGill Environmental Systems (Merry Oaks): This facility has sufficient capacity and 

technical capability to accept pilot materials. 

Given that there are a few potential service providers, it would be reasonable to seek 

competitive pricing for processing capacity.  Based on the material generation rates and 

assumptions regarding organic capture rates, the total quantity of organics from a residential 

organics pilot would range as indicated in Table 4. 

Table 4: Estimated Residential Curbside Pilot Organic Quantities (assumes year-long pilot) 

Community Estimated 

Number of 

Households in 

pilot area 

 

Assumed 

Household 

Participation 

Rate (%) 

Potential 

Tons of 

Food/Paper 

Captured 

Potential Tons 

of Yard Waste 

Collected with 

Food/Paper 

Raleigh 1,175 30% 95 194 

Cary 450 43% 52 210 

 

Current yard waste processing costs incurred by municipalities in Wake County range from $9 

to $97 per ton, with an average cost of $45 per ton based on reported costs.  We would 

recommend using a more conservative estimate of $55 to $60 per ton for this mixed material 

stream.  Part of this cost would be to process yard materials that would have otherwise already 

been sent to processing, with the additional cost for processing food/paper.   

During the development of the pilot, the processing service providers in the area should be 

approached to confirm their tolerance for non-compostable residues that could be present in the 

organic materials.  This will help determine the level of effort that would be required in the 

promotion and education materials and through other program support to discourage poor 

behaviors. 
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Data Collection & Analysis 

Data collection and analysis should be undertaken during the residential collection pilot to 

determine and confirm the metrics that would apply to continuation or expansion of the program.  

Data collection should include (but not be limited to): 

• Periodically tracking the set-outs and participation of households in the pilot areas. It is 

anticipated that community staff would undertake this activity within their respective pilot 

areas.  

• Tracking the change in total material tonnages for waste and the targeted organic 

materials, to determine the shift in material tons from disposal to diversion.  It is 

anticipated that community staff would undertake this activity within their respective pilot 

areas. 

• Regular observations of the carts/totes at the curb to estimate potential contamination 

rates and any observable issues with material quality, particularly if a processor is 

experiencing an issue or has relatively stringent material quality requirements. It is 

anticipated that community staff would undertake this activity within their respective pilot 

areas. 

• At least one, preferably more, curbside waste audits, during which the organic, waste 

and recyclable material streams would be removed from the curb from a portion of the 

households in the pilot areas (10 to 20 homes in each area) and sorted into key material 

streams so that progress towards diversion can be better measured for all material 

streams. This type of audit requires a trained crew of individuals, and can cost in the 

range of $20,000 per round of audits.  At least two rounds of audits, one pre pilot and 

one during the pilot, should be undertaken in the pilot areas. This will provide a solid 

baseline against which performance of the pilot can be measured in regards to diversion 

of organic materials from the waste stream.  

At some point (or points) in the first year of the pilot, past the half-way point, a survey of the 

residents in the curbside pilot areas should be undertaken, to determine awareness of the pilot 

program, satisfaction with the pilot, reported participation, interest in continuing the program 

once the pilot is complete.  An on-line survey could also be undertaken to determine general 

awareness of the pilot, and interest in expansion of the curbside program. 

Promotion & Education 

The key to the success of any pilot program is public involvement which is encouraged both 

through the convenience and ease of use of the program, but also on how the program is 

promoted. Various techniques have been used to promote use of residential curbside organics 

programs.  This includes (but is not limited to) the following: 

• Signage within the local neighborhoods in advance of the roll-out of the program to notify 

residents.   

• Issuance of postcards and other pre-program reminders of when the program will start, 

when they should expect to receive (or need to purchase) materials to be able to 

participate including delivery of small curbside carts/totes. 
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• Provision of information flyers, guides for use of the new program and potentially give-

aways of in-home containers. 

• On-line promotion including a voluntary ‘sign-up’ which could be linked to provision of an 

in-home container for collection of food/paper materials or some other incentive. 

• Inclusion of new program information within the annual education campaigns undertaken 

by the community. 

• Provision of a ‘notebook’ (virtual or hard copy) where residents would be encouraged to 

document their experiences during the pilot program for return to the municipality. 

Promotion and education costs tend to be in the range of $2 to $3 per household within the pilot 

areas. 

Materials and Costs 

The pilot program should provide sufficient data to inform the community of the cost that could 

be incurred through extension and/or expansion of the residential curbside pilot program for 

food/paper materials and/or yard waste. 

Materials required to implement the residential curbside pilot program for food/paper and/or yard 

waste pilot that would form part of the potential roll-out costs for a full scale program include:  

- Purchase of small curbside collection containers (up to $25 per unit). 

- Purchase of in-home containers.  The unit costs for this type of container can vary from 

$10 to $15 per unit (possibly more), depending on the size, durability and design of the 

container. 

- Purchase of container liners – this is an optional item, but has been found to assist in 

increasing interest and participation in drop-off depots, as well as in the general 

cleanliness/housekeeping of the drop-off area. 

- Signage in the community. 

- Printing/production costs for promotional materials, which would be in the order of $2 to 

$3 per package (or per household). 

Generally, when developing the budget for curbside pilot implementation, provisions have to be 

included for issuing containers and materials to all households within the pilot area, regardless 

of the number of participating households. Alternatively, the program could be designed so that 

residents within the pilot area have to sign-up.  Generally, sign-up requirements tend to result in 

lower participation and organic material capture rates, but can reduce the initial outlay for 

implementing a pilot.  Assuming the highest unit costs noted above, the cost for containers and 

promotional materials would be in the order of $43 per household.  If residents were required to 

sign-up for the pilot, and sign-up rates averaged around 30 to 40% which would be reasonable, 

the cost for the containers and promotional materials could be reduced significantly.  

As noted above, the external costs for curbside collection of residential food/paper and or yard 

waste in the pilot area based on the proposed approach (Option 3) would result in little to no 

change in curbside collection costs for Raleigh and Cary, and processing of the pilot material is 

anticipated to be in the order of $12,000 more than current processing costs for each 

community plus the additional costs to transport the materials to the selected processor.  
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Introduction 
Wake County is considering the option of developing a food waste diversion program within the 

Wake County Public School System (WCPSS). Wake County contracted with HDR to complete 

the evaluation of developing pilot program for food waste collection and composting program. 

This report represents Part 4 of a 4 part Organic Waste Strategy Report and focuses on 

identifying an implementation plan for a pilot program for diverting organic waste from disposal 

within the Wake County Public School System (WCPSS) and processing for beneficial use 

through aerobic composting. 

Review of Waste Characterization & Quantities 
HDR utilized the results from the Waste Characterization Study – Summary of April 2014 

Results (performed by SCS Engineers) to estimate the types and quantities of materials that 

could be captured in an organics diversion program at the Wake County Schools. The Waste 

Characterization Study categorized waste from three sectors the public: elementary, middle, 

and high schools in the County. For the purposes of this report, only vegetative food waste, non-

vegetative food waste, and compostable paper waste generated by the schools, were included 

in the analysis. Table 1 below shows how the Waste Characterization Study defines the wastes. 

Table 1 Waste Characterization Study: Organic Material Categories 

Waste Component 
Category 

Examples 

Vegetative Food Fruits and vegetables, bread, plant based foods 
Non-Vegetative Food Meats, dairy, and liquids 
Compostable Paper Tissues, napkins, paper plates and cups, food contaminated 

paper 
 

Figure 1 below shows the proportion of vegetative food waste, non-vegetative food waste, and 

compostable paper waste as a percent of the overall waste stream by school type.  

Quantitative data on the tonnage of total waste generated by individual schools is not available, 

as collection is on a subscription basis and is mixed with other sources on the collection routes.  

In order to assess potential diversion quantities, HDR estimated the amount of waste produced 

by each student in each of the school sectors using information provided by the County 

including the number of students at each school, the number of dumpsters located at each 

school, the size of dumpsters, and frequency of collection at each school. HDR assumed an 

average dumpster capacity usage (75%); and estimated density of the waste in the dumpster (a 

low of 125 pounds per cubic yard or a high of 175 pounds per cubic yard).  
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Figure 1 Proportion of Organic Materials in the Waste Stream, By School Type 

Below is a table indicating the estimated waste generation rates per student based on school 

type for low and high dumpster densities. 

Table 2 Estimated Waste Generation Rates 

 Elementary 
(lbs/student/day) 

Middle 
(lbs/student/day) 

High 
(lbs/student/day) 

Low Dumpster Density 0.78 0.85 0.92 
High Dumpster Density 1.10 1.18 1.29 
 

Using the estimated waste produced per student per day, the number of students at each 

school, and the 180 day school year, HDR estimated the tons of waste produced by each 

school. From this, the amount of vegetative food waste and all compostables waste (vegetative 

food waste, non-vegetative food waste, and compostable paper waste) available in the school 

waste streams was estimated using information from the Waste Characterization study.  

Table 3 Estimated Waste Streams 

 Elementary  
(tons per year) 

Middle 
(tons per year) 

High 
(tons per year) 

Total 
(tons per year) 

Total Waste  5,055 – 7,155 2,710 – 3,745 3,810 – 5,340 11,575 – 16,200 
Vegetative Food  1,015 - 1430 465 - 640 385 - 540 1,865 – 2,610 
All Compostable 1,850 – 2,605 945 – 1,305 1,160– 1,625 3,950 – 5,530 
 

In order to determine the potential effect of implementing a school diversion program or 

organics an estimated capture rate was applied. The capture rates depend on what kind of 

material sorting is applied post-consumption and pre-disposal. For manned collection stations 
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(could be adult staff/volunteer lunch monitors or student monitors), an estimated capture rate of 

80% was assumed to reflect the degree of scrutiny/assistance that is provided to individual 

students. For unmanned collection stations where students would voluntarily sort their own 

materials, an estimated capture rate of 40% was assumed. The tables below indicate the 

estimated amounts of vegetative food waste and all compostable waste that could be captured 

with full implementation of organic diversion in County Schools based on the noted 

assumptions. 

Table 4 Potential Vegetative Food Waste Capture Quantities (Vegetative Waste Only) 

Collection 
Station Type 

Elementary 
Schools 

(tons per year) 

Middle Schools 
(tons per year) 

High Schools 
(tons per year) 

All Schools 
(tons per year) 

Manned  805 – 1,150 360 – 505 305 – 425 1,470 – 2,080 
Unmanned  465 – 565 170 – 260 145 – 210 780 – 1,035 
 

Table 5 Potential Compostable Waste Capture Quantities (All Compostable Waste) 

Collection 
Station Type 

Elementary 
Schools  

(tons per year) 

Middle Schools 
(tons per year) 

High Schools 
(tons per year) 

All Schools 
(tons per year) 

Manned  1,490 – 2,100 765 – 1,045 925 – 1,285 3,180 – 4,430 
Unmanned  720 – 1,020 390 – 525 450 – 660 1,560 – 2,205 
 

Food Waste Generation and Handling 

Current Approach 
Based on information provided by the County, HDR understands that waste materials are 

managed within the public schools as follows. 

• Custodial staff empty classroom and office trashcans daily. 

• Food waste is separated from trays and thrown out. In Elementary and Middle schools 

Styrofoam trays are collected and stacked separately in clear plastic bags for recycling. 

Cafeteria and custodial staff handle the bags of trays and place them at school loading 

docks for pick-up. 

• Bulk food waste cans generated in school cafeterias are rinsed and bagged separately 

for recycling. 

• Students do not handle the large bulk food cans or food trays. 

• In some elementary or middle schools, there may be some containers for use by 

students to dispose of fluids. 

In regards to the preparation of food in the schools, some details need to be confirmed and 

could vary. It is generally understood that: 
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• The majority of the food consumed in the cafeteria system is prepared on-site at the 

school, with the exception of special days where an outside food vendor is involved. 

• Cafeteria staff handle all food preparation as well as all pre consumer food waste. 

Currently, the Schools in the County do not use compostable food trays or utensils. It is unclear 

as to the level of compostable paper product consumption in the school cafeterias or elsewhere 

in the schools. 

Prior to implementation of a pilot program, the County will need to develop a more complete 

understanding of the existing collection systems within the classrooms, restrooms, cafeteria and 

food preparation areas. 

School Organic Material Handling Options 
Successful approaches used in public school systems for the collection of food waste and other 

organic material are outlined below. 

• Setting up stations (manned or unmanned) to allow draining of containers of non-

consumed liquids into a portable container. This material can be placed down the drain 

by cafeteria staff or depending on the program and ability to access collection services 

at a reasonable cost, this high strength liquid stream could be collected for processing. 

This approach allows for diversion of the liquid stream present within the school waste 

and facilitates the collection additional clean containers for recycling. Liquid materials in 

discarded beverage containers were noted as a significant stream of organic materials in 

the SCS Waste Characterization study. 

• Setting up containers (wheeled cart, bin) in food preparation areas for pre-consumer 

food waste such as vegetable trimmings. Generally, the use of compostable or other 

liners is recommended for these containers to facilitate cleanliness. It is important to 

understand exactly how food is prepared in the schools, as the need for pre-consumer 

food scrap containers depends largely on how food is prepared and how much use there 

is of pre-packaged versus ‘scratch’ components. If the volume of pre-consumer organic 

materials is low, then there may be little purpose in segregating this material stream and 

all pre and post consumer food materials could be combined together. 

• Front of house bins placed in the cafeteria for post-consumer food residuals and the use 

of a sorting/scraping station approach. This kind of station could be manned by staff or 

student volunteers or could be un-manned and used with voluntary compliance. One of 

the concerns with such a station, is the separation of waste materials (e.g. straws, 

plastic cutlery, non-recyclable packaging) from food and recyclable materials. This kind 

of station is required for a program with recyclable or reusable lunch trays.  

Considerations for the set-up for sorting stations like these include the following: 

• Good clear signage with distinct colors for each material type; 

• Keep a numerical order for handling of materials with disposal being the last action; 

• The numerical order for sorting needs to be enforced during the learning period on how 

to use the program; 
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• The best approach is to line-up the bins in a straight line parallel to a wall. 

• Placing Organics bins (lined or unlined wheeled carts) in washrooms where paper towels 

are used. This can be a highly successful measure in diverting additional compostable 

paper fiber. Generally the risk of cross contamination in school washrooms is quite low. 

• Switching to a compostable lunch tray system. Compostable lunch trays are more 

expensive on a unit cost basis, but allow for ease of use by staff and students in that 

post consumption, the tray and food residue can be placed in a container for collection. 

A sorting station set-up may still be needed to allow for separation of recyclable 

containers and any non compostable/non recyclable materials to be disposed (plastic 

cutlery). Savings in staff time and costs for lunch tray recycling could off-set some of the 

increase in cost for the trays themselves. The Urban School Alliance found that 

manufacturers indicate costs of 15 cents per tray for compostable versus 3.5 cents per 

tray for Styrofoam. 

Why Consider School Organics Diversion 
Diversion of organic materials generated in the school system: 

• can contribute to community diversion goals; 

• can reduce garbage collection and disposal costs to off-set the cost of adding a new 

program to collect and compost organics; 

• offers a hands-on learning opportunity that can be integrated into school curriculum; 

• can contribute to reduction in methane gas emissions; and 

• produces compost, a valuable soil amendment. 

Pilot Program Design 

Program Development 
Development of the pilot program would involve the joint effort of Wake County staff and school 

officials. The formation of a pilot committee that includes representation from the County and 

school officials including representation from cafeteria and custodial staff either as an overall 

guidance group or on per-school basis, will be necessary to support the pilot. The first step will 

be to identify the potential elementary, middle and high schools that would be involved in the 

pilot. These schools should be representative based on proportion of students in the system. A 

representative sample covering 5 to 10% of the student enrollment in each of the Elementary, 

Middle and High school populations would provide a sufficient dataset to examine system wide 

effects of organics diversion in the County’s schools. A sample of Elementary schools covering 

in the order of 4,000 to 5,000 students in total, a sample of Middle schools covering in the order 

of 1,500 to 2,000 students in total and a sample of High schools covering in the order of 2,000 

to 3,000 students would be sufficient to generate a robust dataset. 

It would be preferred if the target schools for the pilot program had: 

• active interest by school cafeteria and custodial staff in waste diversion; 
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• sufficient space for 65 or 95 gallon organic carts and/or 2-yard bins; and 

• active involvement of a student or staff group that would have interest in 

supporting/participating in the pilot. 

Based on the outcome of the composition study, elementary and middle schools likely have 

higher proportion of organics and are likely to divert more on a per student basis.  

The minimum length of the pilot should be around one year in order to collect sufficient data to 

determine the implications for full roll-out of a program across all Wake County schools. 

The roles and responsibilities of the parties involved in the pilot would need to be defined. 

Based on our knowledge of the County’s intent, this could be as follows. 

• Wake County: support for data collection, analysis of program results and reporting. 

• School Board: administrator for the pilot, funding source. 

• Individual Schools: host for pilot, active staff support in managing materials, 

coordination/support from student and/or staff involvement. Would be preferred if there 

was a designated staff coordinator (could be cafeteria, custodial, teaching or 

administrative staff) in each school. 

• Cafeteria Monitors: ensure that the appropriate materials are collected. 

Organic Material Containers and Collection 
The current collection containers used by the schools include: 65 and 95 gallon carts for 

recycling, and 8-yd dumpsters for garbage. 65 and 95 gallon carts are an option for collection of 

organic materials. Smaller 2-yard dumpsters are also an option. Based on an assumed bulk 

density of 600 lbs./yd3 for the organic stream and based on the assumed waste material 

generation rates per student identified in Table 2 and waste characterization identified in Figure 

1 HDR estimates the following. 

• A 65 gallon cart would have the capacity to handle organics from approximately 450 

students or more on a daily basis. 

• A 95 gallon cart would have the capacity to handle organics from approximately 700 

students or more on a daily basis. 

• A 2 yard bin would have the capacity to handle organics from approximately 3000 

students or more on a daily basis. 

These assumptions do not include the use of compostable trays that would reduce the bulk 

density of the organic stream. 

In order to address the cleanliness of the carts, either the use of plastic or compostable liners 

would be necessary or the collection service used to remove the containers would have to 

provide for regular cart washing or cart swapping. 

The frequency of collection should also be considered. Schools average 3 to 5 trash hauls per 

week. Organics pick-up should be the same frequency as trash or more. Generally daily pick-up 

of organics would be recommended, as it presents the least risk for on-site odor or other issues. 
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Some smaller service providers offer residential and commercial food pick-up in the County, 

including: CompostNow that provides a weekly collection service of smaller bins on a ‘swap’ 

approach; Brooks Farm that provides collection services using carts, dumpsters and roll-off 

containers. There are other companies (SMART Recycling) which are seeking to develop 

organics collection service. For the purpose of the school organics pilot, one or more of these 

service providers could be engaged.  

Prior to implementation of the pilot program, the County should assess the services available at 

that point in time for commercial organic cart or bin collection to see what services are offered 

and if anyone has collection trucks in service with on-board cart washing. Some form of 

competitive pricing process should be followed to determine the cost per daily pick-up of the 

organics containers.  

Following implementation of the pilot, changes in the frequency and quantity of trash collection, 

as well as effects on recycling collection for bottles/cans and Styrofoam trays should be tracked. 

Organic Material Processing 
A Type 3 or Type 4 composting facility will be required for composting the vegetative food 

waste, non-vegetative food waste and compostable paper waste collected through the school 

pilot program. There are at least three potential processing service providers identified in Part 2 

of the Organic Waste Strategy report that could be capable of processing these materials. 

• Novozymes of North America: Novozymes 

• Dean Brooks Farm:  This facility has limited capacity to process contaminated materials. 

The school pilot program would have to enforce strict sorting approaches to address this 

constraint. 

• McGill Environmental Systems (Merry Oaks): This facility has sufficient capacity and 

technical capability to accept school pilot materials. 

Given that there are a few potential service providers, it would be reasonable to seek 

competitive pricing for processing capacity. Based on the material generation rates and 

assumptions regarding organic capture rates, the total quantity of organics from a school 

organics pilot targeting 5 to 10% of the student population would range from 150 to 300 tons per 

year, or between 0.8 and 1.6 tons per day during the school year. 

During the development of the pilot, these service providers should be approached to confirm 

their tolerance for non-compostable residues that could be present in the organic materials. This 

will help determine the level of effort that would be required at material sort stations, including 

decisions on if they would be manned or un-manned, and potentially if alternatives would be 

sought to replace certain items (e.g. cutlery) with compostable alternatives. 

Data Collection & Analysis 
Data collection and analysis should begin during the pilot design phase to determine and 

confirm. 
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The SCS waste characterization study provides a baseline against which performance of the 

pilot can be measured in regards to diversion of organic materials from the waste stream. 

Additional characterization of the organic and waste streams should be conducted during the 

pilot program to understand the amount of organic materials captured by the pilot program. The 

County can support the pilot program by funding and administering material these studies. 

Another option that is less intensive than waste characterization, would be to ‘watermark’ the 

existing dumpsters used for garbage collection, both before and during the pilot program as a 

physical measure of the volume reduction associated with the program. 

Surveys of school staff (cafeteria, administration, teaching, custodial), students, and the 

hauler(s) and processor(s) should also be conducted throughout the school pilot to understand 

the following. 

Table 6 Survey Goals 

Survey Group Goal of Survey 

School Staff To understand how the pilot program affected school operations and what 
techniques were successful in the implementation of the pilot program. 

Students To understand how enthusiastic the students were about the program and 
general acceptance of the program by the students 

Haulers & 
Processors 

To understand how the pilot program worked during collection and once the 
material left the school property. 

 

Promotion & Education 
The key to the success of the pilot program is student and staff involvement which is developed 

both through the convenience and ease of use of the program, but also on how the program is 

promoted throughout the school. Active involvement of a school-based student or staff group 

can facilitate the promotion and education process through rallies, development and distribution 

of school based promotional materials like posters. Such groups can also take an active part in 

administering surveys as noted above. 

One of the more critical elements of the promotion and education approach will be the 

development of good signage for the program, to provide clear direction to students and staff. 

The example below is of signage from a sort station used in a Baltimore school. 
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Figure 2 Sample Program Signage 

The use of colors, shapes and a numerical order for the way that students handle their waste 

materials are more effective in establishing memory in students and good material separation. 

Materials and Costs 
The pilot program should provide sufficient data to inform the WCPSS of the cost of a county-

wide school food waste diversion program.  

Materials required to implement the pilot program that would form part of the potential roll-out 

costs for a full scale program include the following.  

• Purchase of collection containers for in-school use. Normally, the cost of the collection 

cart of bin, handled by the collection service provider, would be included in the cost of 

the service. However, in addition to these containers, other (smaller) containers are 

likely to be required for the pre-consumer and post-consumer organic material collection 

areas. 

• Purchase of container liners – this is an optional item per discussion above under 

collection. 

• Signage for sorting stations. 

• Protective equipment (gloves etc.) for manned sorting stations. 

• Printing/production costs for promotional materials. 

Generally, internal labor costs for an organic program involve reallocation of a portion of existing 

staff time, and shouldn’t be a significant change in level of effort from current waste material 

handling practices. 

The external costs for collection and processing would need to be quantified by competitive 

pricing. 

One significant variable that would affect program performance and pricing would be a change 

to use of compostable food trays. The unit cost of these trays is higher, but the use of this option 

would remove the cost of recycling the current trays, while increasing diversion of organics and 
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potentially reducing the cost of garbage pick-up and disposal. Further analysis will be needed to 

determine overall program costs using the compostable tray option. 
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