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Abstract 

This study was designed to describe the relationship between specific local government solid 

waste and recycling program attributes and recyclable material recovery. The characteristics of 

solid waste and recycling programs vary greatly across North Carolina, achieving variable levels 

of recyclable material recovery rates. Given that solid waste disposal is increasing at a significant 

rate in North Carolina and approximately 20 years of landfill space remain in the state’s landfills, 

solid waste directors and recycling coordinators face an enormous amount of pressure to divert 

as much material as possible to recycling programs.  

Through a survey of North Carolina solid waste and recycling program managers, this study 

collected vital data regarding characteristics of waste and recycling collection programs 

including pickup frequencies, weekly waste and recycling collection capacities, recycling 

separation requirements, and other variables presumed to be related to recyclable material 

recovery rates. Using correlation analyses and significance tests, the study revealed which solid 

waste and recycling program characteristics are most closely related to recyclable materials 

recovery.  

The study showed the three variables most closely related to recyclable materials recovery are 

recycling pickup frequency, separation methods and provision of recycling equipment. Solid 

waste and recycling program managers interested in maximizing recyclable material recovery 

rates should evaluate these three program attributes first to determine if improvements could be 

made. Recycling pickup frequency should be maximized, separation methods should be 

minimized and local governments should increase convenience for residents to obtain recycling 

bins or carts.   
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Introduction 

The need for efficient and effective recycling programs is evident. Nationwide, waste disposal rates 

are increasing while recycling rates remain relatively flat.  Currently, we manage 12 million tons a 

year in NC, and projections indicate we will manage yet more in the future (NC DPPEA, 2007). As 

many community leaders find the possibility of opening a new landfill in their area unappealing, 

recycling programs offer favorable results that appeal to economic, political and environmental 

interests. The recycling industry grew 40% between 1993 and 2004 in NC even as jobs in the 

manufacturing sector declined (NCDPPEA 2007).  In addition, the public now expects recycling to 

be provided.  

Yet recycling bins are not on every street corner and recycling services vary depending on 

community. Oftentimes, the variation in programs depends on economics and how recycling 

services are valued by the public and local decision makers. Recycling programs have both costs and 

benefits, of which decision makers are acutely aware. If well designed, recycling programs can be 

more cost-effective than landfilling (Chester, Martin et al. 2008). Budgetary constraints place limits 

on what local governments are willing to pay to increase material recovery. Thus, decision-makers—

elected officials and solid waste directors—face difficult tradeoffs. Given the focus on costs, solid 

waste managers continuously evaluate their waste and recycling management programs to increase 

effectiveness (Courcelle, Kestemont et al. 1998).  Since design variables affect the effectiveness and 

efficiency of recycling programs, managers need more information about the relationship between 

recycling services, capacity, and education, as well as how these attributes influence recovery rates 

(Noehammer and Byer 1997).  

A local government may consider enhancing its recycling program by collecting additional types of 

materials, but would need to weigh the potential benefit against expected costs. For example, 

increasing the frequency of pickup from every-other-week to once a week may increase material 

recovery, but may not be worth the cost.  To manage financial as well as material resources 

effectively, local governments need to know the projected outcomes of specific recycling program 

changes to decide whether or not the changes justify additional expenditures.   

This study attempts to draw quantifiable relationships between recycling program attributes and the 

outcome of materials recovery rates. In so doing, the study provides local decision-makers with the 
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tools required to evaluate tradeoffs in program improvements and costs accurately. For example, a 

local government debating whether or not to increase recycling pickup frequency from ever-other-

week to once a week might benefit from knowing the expected incremental increase in recovery for 

increasing that pickup frequency and paying the additional cost. Using empirical data from NC local 

government recycling program reports and data provided through a statewide survey of solid waste 

directors, this study elucidates the expected results from implementing specific recycling program 

improvement measures.  

State officials expressed an interest in closing this analysis gap. At present, many recommendations 

from state officials are based on anecdotal evidence, rather than a more comprehensive analysis of 

NC data. Some outcomes may appear intuitively obvious, such as local governments who offer 

larger recycling bins reach higher recycling recovery rates. State officials expressed interest in having 

a NC specific study that explicitly addresses the many questions that surround solid waste decision-

making.  

Trends in the waste and recycling industries 

The US Environmental Protection Agency cites recycling as a means to preserve land, conserve 

resource use, prevent water and air pollution, conserve energy use, and prevent greenhouse gas 

emissions. Meanwhile, growing recycling markets demand more recycled material from public 

recycling programs (NCDENR 2007). Economic development opportunities exist as local 

governments increase material recovery in their communities: it takes more people to collect and 

process recyclables than dispose of the same volume in a landfill (USEPA 2009). However, 

improvements in recovery programs often come at a cost. Solid waste directors and elected officials 

must balance interest in increased material recovery and diversion from landfills with the need to 

minimize program expenses.   

Economics of disposal vs. recycling 

In the early 1990s, municipal solid waste landfills began charging a disposal fee for each ton 

disposed (NCDENR 2007). For a short period of time, disposal fees known as ―tipping fees‖ 

lessened waste disposal and encouraged communities to seek alternatives to waste disposal 

(NCDENR 2007). Even though these tipping fees have increased statewide since the 1990s, tipping 

fees in NC remain lower than many states across the nation (NCDENR 2007). However, the 
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financial trend is changing. With an average of 16-20 years left in NC landfills, landfill space is 

becoming more scarce (NCDENR 2007). Some communities, like Buncombe and Madison 

Counties in NC, find that the cost of recycling is the same or cheaper than landfilling due to the 

increasing cost per ton of disposal and the steady increase in price paid for materials in the recyclable 

materials marketplace. Furthermore, the cost of siting a new landfill is highly infeasible politically 

and economically. Many recycling programs have been implemented to extend the life of landfills 

and prevent the need to site an additional landfill in communities across NC.   

Economic efficiencies continue to increase with recycling, offering cost savings in some cases while 

the cost of disposing waste steadily increases. With these new market conditions, solid waste 

directors have a new set of data against which to evaluate their waste management program 

components. These changing market conditions may also present opportunities to increase the 

effectiveness of recycling services.  

Discussion of waste and recycling program attributes considered by local governments 

Numerous factors cause variations in solid waste and recycling programs across the state.  Local 

government decision-makers must design their waste and recycling programs to best meet public 

demand, maintain sanitation needs, offer convenient access to recycling and waste service while 

minimizing costs. Given the variation in priorities and values across communities, the characteristics 

of solid waste and recycling programs vary. Municipal programs may collect refuse curbside multiple 

times a week with a 95-gallon garbage cart provided by the locality, while county programs may offer 

only a drop-off center. Rural residents may have to purchase a refuse receptacle and deliver their 

garbage to one of several collection centers maintained by their county. Likewise, recycling programs 

vary greatly. To collect recyclables curbside, NC communities may use recycling bins or carts of 

varying sizes, where one bin can be used for bottles, cans, and paper (known as single-stream) or 

where recycling must be separated by material type. In addition, many communities offer central 

recycling collection centers.  

Tables 1 and 2 (below) illustrate the variations in collection service, financing structures, equipment 

and delivery method of equipment needed to collect solid waste and recycling. This table is not an 

exhaustive list of possibilities; rather, they are common characteristics in public solid waste and 

recycling programs. 
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Chart 1. Variations in Solid Waste Program Characteristics 

 

 

 

 

 

 

 

 

 

 

Solid Waste Program 

Characteristics Collection Methods 

Financing Structure 

Curbside Service Drop-off Center 

Collection Frequency 

Twice/week 

Once/week 

Twice/month 

Container Size  

35 gal 

65 gal 

95 gal 

Container Provision 

Method Delivered to residents 

Residents must pick up 

Limits on disposal volume 

No limits on disposal 

volume 

Fee-based system Pay as you throw 

Number of drop-off 

centers 
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Chart 2. Variations in Recycling Program Characteristics 

Recycling Program 

Characteristics Collection Methods 

Sorting Requirements 

Financing Structure 

Curbside collection Drop-off center 

Single stream Dual stream Multiple streams 

Collection Frequency 

Collection bins/carts 

Twice/week 

Once/week 

Twice/month 

14 gallon bins 

35 gallon carts 

65 gallon carts 

18 gallon bins 

95 gallon carts 

Offered free to residents Fee-based system 
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Master’s Project Objectives 

The goal of this master’s project is to determine associations between specific attributes of public 

solid waste management/recycling programs and material recovery rates to inform decision-making 

at the local, regional and state level. More specifically, this project seeks to determine the 

relationship between:  

 Weekly solid waste collection capacity and per capita materials recovery 

 Weekly recycling collection capacity and per capita materials recovery 

 Sorting method and per capita materials recovery 

 Equipment provision method and per capita materials recovery 

 Waste pickup frequency and per capita materials recovery 

 Recycling pickup frequency and per capita materials recovery 

 Dollars invested in waste reduction education and per capita materials recovery 

 

Local governments may then have the analytical basis for crafting effective materials recovery 

programs that are likely to achieve the intended result. 
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Methods 

Phase I: Survey Design 

This research project was intended to fill solid waste and recycling program data and analysis 

gaps at the state level.  The Principal Investigator (PI) contacted the staff of the NC Division of 

Pollution Prevention and Environmental Assistance (DPPEA) to identify critical questions. DPPEA 

staff expressed their desire to better understand the relationship between specific solid waste and 

recycling program characteristics and recovery rates. The most important characteristics identified 

for investigation were weekly recycling bin capacity, frequency of pickup, and provision of recycling 

bins. DPPEA staff and the PI decided that a survey of solid waste and recycling program directors 

across North Carolina would best support desired goals.  

First, background data were collected. DPPEA staff gave the PI a spreadsheet of waste 

disposal, recycling volume, and population data from each NC community’s 2007 Solid Waste 

Management Annual report. DPPEA staff and the PI determined the target audience for the survey: 

solid waste directors and recycling coordinators in municipal and county governments across NC. 

Together, DPPEA staff and the PI drafted a list of solid waste and recycling program characteristics 

the survey would address. A draft survey was submitted to DPPEA staff and also reviewed by the 

PI’s academic advisor.  

Before designing the survey, the PI researched survey delivery methods. DPPEA staff and 

the PI selected the online electronic survey tool known as ―Survey Monkey‖ 

(www.surveymonkey.com) to host the survey. This platform was chosen to minimize paper waste, 

minimize project cost, and maximize response rate. By using an online survey, a link could easily be 

sent via email to the target audience. The tool would also automatically compile results and 

respondents’ information in spreadsheets for the PI.  

The survey was designed to obtain information previously unrecorded through the Solid 

Waste Management Annual Report data or other sources.  The survey was constructed around seven 

sections: 1) solid waste collection method; 2) solid waste curbside collection program information; 3) 

solid waste drop-off collection program information; 4) recycling collection method; 5) recycling 

curbside collection program information; 6) recycling drop-off collection program information; and 

7) waste reduction education program and respondent identification. Please see Appendix 1 (NC 

Solid Waste and Recycling Program Characteristics Survey) to review the survey. The survey 

automatically skipped sections that were not relevant for a particular respondent, based on answers 

to preliminary questions. For example, if a respondent’s community used a curbside program instead 

http://www.surveymonkey.com/
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of a drop off program as their primary means of collection service, the survey skipped the questions 

on recycling drop-off service.  

The skipping feature of the electronic survey design is important to note because results in 

the survey summary are expressed as percentages. Enabling a skipping function for non-applicable 

questions in the survey means that each question may have a different number of total responses 

than another. Therefore, findings are described in percentages and in ratios given the total number 

of responses for a specific question.  

 

Phase II: Survey Implementation 

 The survey and planned procedure for implementing the survey was sent to the Duke 

University’s Human Subjects Review Committee in September 2008. The Committee determined 

the study exempt from special procedures for research on human subjects because the study sought 

information about the programs the subjects directed, not preferences or opinions of the survey 

subjects.  

Once exempted by the Human Subjects Review Committee, the survey was released to the 

target audience on November 24, 2008 with a request to respond by December 5, 2008. DPPEA 

provided email addresses and contact information for all solid waste directors and recycling 

coordinators across NC. Two email notifications were sent to the target audience with a link to the 

survey and a request to complete it. Please see Appendix 2: Request to Complete NC Solid Waste 

and Recycling Program Attributes Study to view this electronic request. The first request was sent 

from the PI on November 24, 2008. The second request was submitted by Jim Hickman, Data 

Analyst with DPPEA, on December 8, 2008 with a request to complete the survey by a drop-

deadline of December 19, 2008. Survey participants were informed the survey was voluntary, but 

they were urged to participate. The survey was available on Survey Monkey from November 24-

December 29, 2008.  

 

Phase III: Data Assembly 

 On January 3, 2009, survey responses were downloaded from Survey Monkey. Two 

workbooks were downloaded in spreadsheet format. The first spreadsheet summarized response 

rates per question on each sheet of the workbook (See Appendix 3: Summary of Survey Responses). 

The second spreadsheet contained each respondent’s answers to each question of the survey (See 

Appendix 4 Detailed Results). On the detailed second response spreadsheet, data on each 
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community’s population, disposal rate and recovery rate were added. Recovery rate was represented 

as the volume of recyclable material recovery in tons as a percent of waste disposal volume plus 

recovery volume. To express recycling rate, where R= recycling and W = waste disposal, R/(R+W) 

= recycling rate.   

 To determine the relationship between solid waste and recycling program attributes and 

recovery rates, various statistical analysis methods were necessary. In order to analyze the data, the 

investigator converted each categorical answer listed on the detailed spreadsheet into a numerical 

answer, using a separate sheet in the workbook to code each answer. These coded data could then 

be used to determine the correlation between variables and the statistical significance of each result . 

Please see Appendices 5 – 7 to see spreadsheets used to code and analyze data.  

 Data gaps existed due to skipping questions in the survey. Two types of sk ipping occurred. 

A legitimate skip occurred when a respondent skipped a question that was not applicable to their 

community program. An example of this is a community who offers only a curbside recycling 

program and not a drop-off center would have skipped the questions regarding drop-off centers. If 

they answered they offered both types of recycling collection, respondents would not skip a page 

and would answer both questions on the curbside recycling and the drop-off center recycling. 

Another type of skipping occurred when a question would have been relevant to the respondent, but 

they failed to answer the question. These data gaps were coded ―99‖ for a legitimate skip and ―88‖ 

for a non-legitimate skip. Once the data were ready for processing with statistical software, these 

numeric codes were replaces with a period.  

 

Phase IV: Data Analysis and Interpretation 

 Once the data were prepared for statistical analysis, Statistical Package for Social Science 

(SPSS) software was used to determine the relationships between variables. Two tests were 

performed by SPSS software. A correlation test was used to determine the strength and direction of 

association between solid waste/recycling program characteristic and recycling rates.  A significance 

test was also performed to determine if the association was statistically significant. Table 2 on page 

10 indicates the values used to determine correlation between these variables. An alpha level of .05 

was used to determine significance of the results.  
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Table 1: Correlation Values Used to Test Strength of Relationship between Variables 

Correlation Negative Positive 

Weak -0.3 to -0.1 0.1 to 0.3 

Moderate -0.5 to -0.3 0.3 to 0.5 

Strong -1.0 to -0.5 0.5 to 1.0 
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Results 

The survey was sent to 400 solid waste directors and recycling coordinators across North 

Carolina. Of the 400 recipients of the survey, 198 responded and completed the survey. Of these 

198 respondents, 156 identified themselves, leaving 42 sets of data with no identification. All 198 

responses were used for survey summary results. The responses from 156 participants who 

identified themselves were used for the data analysis portion. Without identification, the solid waste 

disposal and recyclable material recovery rates could not be assigned.  

The survey results indicate local governments provide similar services in both waste collection 

and recycling collection with respect to the types of collection methods offered, frequency of 

pickup, provision of bins and financing methods. The findings show the main difference in waste 

and recycling service programs is in the weekly collection volume capacity. The greatest source of 

variation among recycling programs is the size of recycling bins provided by local governments. 

Only two communities in NC use bags for recycling collection: Buncombe County and Haywood 

County. The following section highlights main findings of the survey. A detailed description of 

survey results is included as Appendix 5 (Detailed Survey Results). 

Material Collection Methods. Curbside waste collection is the primary collection method for 

54% of NC communities. Similarly, 46.9% of communities offer curbside collection as the primary 

means of collecting recyclables. More communities offer drop-off recycling programs than waste 

drop-off programs: 48% of respondents use drop-off convenience centers as their primary method 

of collecting recyclable material compared with 30% who use drop-off centers as their primary 

means of collecting waste.  

Frequency of Collection. Most local government programs (90%) collect garbage once a week 

and only 0.8% collect garbage every other week. Recycling collection occurs once a week for 82% of 

NC communities. Recycling collection on a semi-monthly basis occurs in 10% of respondents’ 

communities, which is more common than waste collection at this frequency.  

Weekly Collection Capacity. Weekly collection capacity was calculated based on the localities’ 

responses for what size bins they provided for material collection, how many times a week they 

collected material and how many bins or carts were provided. A majority of communities use 95 

gallon rolling carts to collect garbage from curbside customers. 68% of respondents have a weekly 

waste collection capacity of 95 gallons. However, weekly recycling collection capacity  is quite 

different: 16% of communities have a weekly recycling collection capacity of 18 gallons, 13% have a 
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36 gal weekly recycling collection capacity, and only 4% have a 95 gallon weekly recycling capacity. 

Weekly recycling capacity is 36 gallons or less in 54% of respondents’ communities.  

Equipment Financing Methods. Waste receptacles and recycling bins are financed in similar 

methods in NC communities: 62% of respondents offer waste receptacles at no extra charge and 

28% require residents to purchase their own waste receptacles. Similarly, 52% of communities 

provide residents with recycling bins at no extra charge, and 20% require residents to purchase their 

own. Other methods include purchasing bags or imposing fees for additional bins or carts.  

Provision of Equipment Methods. Most communities also provide waste receptacles and 

recycling bins to their residents: 77% deliver waste receptacles to residents’ homes, and 69% deliver 

recycling bins to their residents. Interestingly, only two communities in NC operate blue bag 

programs where no equipment is used for recycling programs. Residents in Buncombe and 

Haywood Counties must purchase blue bags to set out their recycling at the curb for collection.  

Separation Requirements.  Most communities who provide curbside recycling programs 

require materials to be set out at the curb in either one stream or two streams: 43% of respondent 

communities offer a single-stream program, and 27% offer a dual stream program.  

For detailed descriptions of survey results plus tables and charts illustrating the data, please refer 

to Appendix 5 (Detailed Survey Results).  
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Data Analysis 

 As discussed in the methods section, all responses from the survey were coded to enable 

statistical analysis with statistical software. SPSS software was used to conduct correlation test and 

two-tailed significance test on all variables. Correlation tests attempted to identify strength and 

direction of linear relationships between two variables: in this case, a solid waste or recycling 

program characteristic and recyclable material recovery rates. Table 20ndicates the values used to 

determine strength of relationship between the tested variables.  

A null hypothesis was determined for each test, typically stating there was no correlation or 

statistically significant result between the two variables. An alternative hypothesis was also generated 

based on the Principal Investigator’s experience with recycling behavior and other expected 

outcomes.  

 A significance test was also conducted to determine the likelihood the result occurred by 

chance. We chose an alpha-level of .05 to determine statistical significance. Data were analyzed for 

correlation and significance values for the following characteristics with material recovery:  

1. Weekly waste collection capacity 

2. Weekly recycling collection capacity 

3. Recycling pickup frequency 

4. Separation method 

5. Provision of recycling bins 

6. Limits to recycling capacity 

7. Limits to waste disposal capacity 

8. Dollars invested in education 

 

The data analysis portion of the study shows weak correlations exist between the variables 

and recyclable material recovery. Unfortunately, no correlation values were rated ―moderate‖ or 

―strong,‖ only ―weak‖ or ―very weak.‖ Of the weak correlations, the variables with the highest 

correlation value were recycling pickup frequency, provision of recycling bins and recycling 

separation method (listed in order of strength of correlation). These three variables are most closely 

associated with material recovery according to the data.  

Although the data showed only weak correlation values, it is important to note that the 

projected directionality of the relationship was upheld in the analyses. For example, the PI projected 
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that as weekly waste capacity increases, recycling material recovery may decrease. This negative 

correlation was confirmed by the data analysis. Likewise, the PI predicted as weekly recycling 

capacity increases, recyclable material recovery increases as well. This positive correlation was 

confirmed by the data analysis.  

An analysis for significance shows that the statistical relationship between the variables and 

recyclable material recovery are not significant based on an alpha value of .05. Although no variables 

passed the 0.05 significance test, it is important to note which variables were closest to achieving the 

threshold. The variables with a significance value closest to 0.05 were recycling pickup frequency, 

separation method and provision of recycling bins (listed in order of significance value).  These are 

the same three variables with the strongest correlation values (see above).  

Unfortunately, data from a key variable had to be removed from the data analysis. Upon 

review of respondents’ answers for the amount of money invested in solid waste reduction and 

recycling education, we determined some respondents did not understand the question. For 

example, small municipalities would list hundreds of thousands of dollars more spent on education 

than a large county. One explanation for this misunderstanding is respondents read this question as 

how much is invested in public education, as in the public school systems. Since we were unable to 

determine which respondents gave accurate answers, this variable was eliminated altogether.  

Table 3 summarizes the correlation values, strength of the correlation based on the rating 

system in Table 2, and the significance value of the relationship between waste or recycling program 

characteristics and recyclable materials recovery. For a detailed analysis of each relationship between 

these variables and material recovery, please see Appendix 5 (Detailed Description of Statistical Data 

Analysis).  
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Table 2: Correlation Value, Strength and Significance Value of Waste/Recycling Program 

Characteristics with Recyclable Materials Recovery 

Program characteristic evaluated 

with materials recovery 

Correlation 

Value 

Strength of 

Correlation 

Significance 

Value 

Recycling pickup frequency 0.22 Weak positive 0.07 

Provision of equipment 0.16 Very weak positive 0.20 

Separation methods -0.15 Weak negative 0.11 

Limits imposed to waste disposal 0.15 Very weak positive 0.43 

Weekly waste collection capacity -0.09 Very weak negative 0.44 

Weekly recycling collection capacity 0.04 Very weak positive 0.76 

Limits to imposed recycling collected -0.075 Very weak negative 0.55 

Dollars invested in education n/a n/a n/a 
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Discussion and Observations 

 The results from data analysis reveal certain recycling attributes are more closely correlated 

with recyclable material recovery volume. The study shows the three variables most closely related to 

recyclable material recovery volume are recycling pickup frequency, provision of equipment, and 

separation methods. Limits to waste disposal should also be considered among the top-ranking 

attributes because the analysis revealed the same correlation value as separation methods, but its 

significance value was much lower, therefore placing it at a lower rank than separation methods.  

 This study confirms the predicted directionality of relationship in all cases. Discussion of the 

relationship between each research variable and recyclable material recovery volume is as follows:   

 

1.  Correlation between weekly waste collection capacity and recovery 

We determined a very weak negative correlation exists between weekly waste collection 

capacity and recovery (correlation value: -0.09). However, the significance value (0.44) determined 

the result was not statistically significant.  

The result confirms there is in fact a negative correlation between weekly waste collection 

capacity and recycling recovery volume. As predicted in the alternative hypothesis, we would predict 

as waste collection capacity increases, recovery rates are likely to increase. This is more clearly 

illustrated in the inverse scenario: as waste collection capacity decreases, recovery rates increase since 

people do not have much room to dispose of refuse in their trash cans. With less waste collection 

capacity, we would assume they would likely have a greater incentive to recycle in the capacity 

provided.  

  

2. Correlation between weekly recycling collection capacity and recovery 

We determined there is a very weak positive correlation (correlation value: 0.04) between 

recycling collection capacity and material recovery. The significance value of 0.76 indicates there is a 

strong likelihood the result occurred by chance and is not statistically significant. As predicted in the 

alternative hypothesis, the directionality of the relationship is confirmed: as recycling collection 

capacity increases, recyclable materials recovery increases as well.  

 

3. Correlation between recycling pickup frequency and recovery 

We discovered a weak positive correlation value (0.22) between recycling pickup frequency 

and recovery. The significance value for the result is 0.07. It is interesting to note a small increase in 
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the alpha level from 5% to 7% would allow us to consider the significance value of the relationship 

to be statistically significant. The positive correlation value allows us to describe the directionality of 

the relationship between recycling pickup frequency and recovery: as recycling pickup frequency 

increases, recovery also increase. This result confirms our hypothesis that if residents have greater 

recycling pickup frequencies, they are more likely to place more material at the curb.  

 

4. Correlation between separation method and recovery 

We determined there is a weak negative correlation (-0.15) between separation methods and 

recyclable materials recovery. As predicted, as residents are required to increase the number of times 

materials should be separated, recyclable material recovery decreases. We can assume that people are 

more likely to recycle the fewer times they are required to separate materials. This is likely due to the 

increase in convenience afforded to residents by single-stream recycling programs. Further, the 

relationship has the second highest significance value of the study at 11%.  There is an 11% 

probability this result occurred by chance. It is important to note this result indicates there is a 

strong likelihood that a statistically significant relationship exists between the two variables.  

 

5. Correlation between provision of recycling bins and recovery 

We determined there is a weak positive correlation (0.15) between provision of recycling 

bins and recovery. The result confirms the hypothesis that as local governments increase their 

efforts to provide recycling bins or carts to their residents, recyclable material recovery increases. 

This is likely due to the convenience aspect of obtaining equipment – as residents have an easier 

time obtaining recycling equipment, they are more likely to recycle. The resulting significance value 

is 0.20, meaning that there is a 20% likelihood the result occurred by chance. Although not deemed 

statistically significant, the significance value shows there is an 80% chance the provision of 

recycling bins and recovery are related.  

 

6. Correlation between limits to waste collection capacity and recovery 

We determined there is a weak positive correlation between imposed limits to waste 

collection capacity and recyclable material recovery. This result confirms the hypothesis that as limits 

to waste collection capacity increases, recyclable material increases. The significance value test shows 

there is a 43% probability this result occurred by chance. Respondents were allowed in the survey to 

clarify the types and amounts of limits they imposed to waste collection capacity. It is important to 
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note none of the limits would be considered significantly different than other communities who did 

not enforce limits. We can assume these limits are very minor and have little to no effect on material 

recovery, hence the small positive correlation and the greater probability that the result did not occur 

by chance than the probability that the result did occur by chance. One interesting item for further 

research is to select the communities statewide that have the most stringent limits to waste collection 

and compare those to communities that do not have any limits to clarify the relationship between 

waste collection capacity and recovery.  

 

7. Correlation between dollars invested in waste reduction/recycling education and 

recyclable material recovery 

Unfortunately, we were not able to evaluate the relationship between dollars invested in 

waste reduction and recycling education and recyclable material recovery. As stated on the survey, 

we asked, ―How much does your community invest annually in waste reduction and recycling 

education (in dollars)?‖  Because the answers we received appeared unusually high, we questioned 

the validity of the data provided. For example, one small coastal community reported they spent 

$900,000 on recycling education. Another case showed a large county spending significant less than 

a town with 1/10th the population. We assumed some communities interpreted this question to 

mean total public education budget, not public recycling education budget. Because of the wide 

interpretation of the question, we were unable to analyze the variable. Further research on this topic 

should include a valid survey of education dollars spent on recycling education.  
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Conclusions 

 Solid waste and recycling program managers interested in increasing recyclable material 

recovery should give close consideration to the three variables most closely related to recyclable 

material recovery. Where possible, decision makers may wish to increase recycling pickup 

frequency to maximize weekly capacity of recycling collection. Decision makers should compare 

weekly solid waste collection capacity to weekly recycling collection capacity and ensure weekly 

recycling collection capacity is provided in a similar quantity. Second, decision makers should 

design their public-operated programs or work with their recycling service providers to move 

towards single-stream recycling. Reducing separation methods at the curb or at recycling 

convenience centers may help to increase material recovery.  Third, program managers should 

create opportunities for residents to obtain recycling equipment with the greatest degree of 

convenience. Providing convenient access to recycling bins or carts may help to increase 

recyclable material recovery.  

 Should others wish to continue further research on this topic, other variables could be 

evaluated. Since this study was not able to obtain accurate data on dolla rs invested by solid waste 

programs into recycling education, this should be a priority item. Decision makers should be 

aware of the relationship between dollars spent on education and recyclable material recovery. 

Second, research should evaluate how incentive-based programs such as Pay-As-You-Throw 

(PAYT) are related to recyclable material recovery in comparison with the variables evaluated in 

this study. This study showed that limits placed on solid waste disposal are correlated with 

recyclable material recovery. Since residents must pay for waste disposal based on the quantity 

they generate in a PAYT system, their interest in minimizing disposal cost typically encourages 

residents to self- limit the amount of waste they dispose. It would be interesting to learn how 

PAYT ranks among the variables related to material recovery. Next, researchers should evaluate 

how socio-economic conditions are related to recyclable material recovery such as household 

education level, median household income, or residence in an urban or rural area. Finally, 

research should be directly targeted at residents to determine what factors they consider most 

important in their willingness to recycle. A survey of residents statewide could be used to 

identify which factors encourage residents to recycle.  
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Appendix 1.   

NC Solid Waste and Recycling Program Characteristics Survey 

Conducted: November 29 – December 19, 2008 

1. What type of solid waste collection program does your county/municipality 
offer as the primary means of collecting waste from residents?  

Curbside collection service 

Community drop center 

Both, our community collects roughly equal volumes from curbside and drop centers.  

Other (please specify) 

 

2. How often is waste collected at the curb?  

Twice/week 

Once/week 

Twice/month 

Once/month 

Other (please specify) 

3. Which size mostly closely matches the capacity of waste receptacles 
provided by your locality? 

35 gal 

65 gal 

95 gal 

Not applicable - our locality does not provide waste receptacles 

4. We'd like to know how waste receptacles are financed for residents. Please 
select the answer that best describes your program.  

Locality/contractor provides them at no extra charge because the cost is included with 

general collection service fees 

An additional fee is charged on garbage collection bills  
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Residents must purchase their own receptacles 
Other (please specify) 

5. What manner are waste receptacles provided to residents?  

Residents are provided waste receptacles at their homes, we deliver  

Residents must pick-up waste receptacles from our offices 

Residents must purchase one from a local hardware/household goods store  
 

6. Does your curbside program limit the amount of waste of which residents 

can put out? Please select the answer that best describes your program.  

No, there is no limit the amount of waste residents can dispose.  

Yes, we limit the amount of waste residents can dispose - they are allowed the volume of 

one waste receptacle, but we still pick up additional bags if residents leave them. 

Yes, we limit the amount of waste residents can dispose - we do not collect additional 

material outside the allotted container.  

Yes, we limit the amount of waste residents can dispose - we charge a fee for additional 

bags. 

7. Does your locality limit the amount of waste that can be disposed of at 
your drop center?  

No, we do not limit the amount of waste that can be disposed of at our drop center. 

No, we do not place a limit, but there is a weight fee for the amount of waste received.  

Yes, we limit the amount of waste that can be disposed at our drop center. 

8. Which type of recycling collection service does your community offer as 

the primary means of collecting recyclables from residents?  

Curbside recycling collection 

Drop-off recycling centers 

Neither, our community does not offer recycling service.  

9. How often is recycling collected from the curb?  
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Twice/week 

Once/week 

Twice/month 

Once/month 

Other (please specify) 

 

10. How are curbside materials managed?  

Single stream 

Dual stream 

Multi-stream (3 or more streams) 

Source-Separated (all materials separated) 

Other (please specify) 

 

11. Are residents required to use bins or bags to set out recycling?  

Recycling bins 

Recycling bags 

12. Does your locality provide recycling bins free of charge?  

Yes, recycling bins are provided free, including additional bins.  

Yes, the first bins are provided free, but residents are charged for additional bins.  

No, residents are charged for bins.  

Residents must purchase bags for recycling.  

13. What manner are these bins (or bags) available?  

Recycling bins are dropped for residents at the curb.  

Residents must pick up recycling bins at a given location.  

Residents must purchase bags on their own.  

Other (please specify) 
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14. Are households allowed to set out materials beyond their given bin 

capacity?  

Yes, residents can use their own self-provided bins (or bags) for extra materials.  

No, residents are only allowed to recycle in the bin capacity provided.  

15. What size most closely matches the capacity of your recycling bins?  

14 gal 

16 gal 

18 gal 

21 gal 

24 gal 

36 gal (cart) 

65 gal (cart) 

95 gal (cart) 

Not applicable - our locality does not provide bins 

16. How many bins of the above size are provided?  

1 

2 

3 

4 

5 

N/A - we do not provide bins 

Other (please specify) 

 

17. How must residents prepare recycling at your convenience center? How is 

the material separated?  

Single stream  

Dual stream  

Multi-stream (3 or more streams) 
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Source-separated (ALL materials separated) 

Other (please specify) 

 

18.  How much does your community invest annually in waste reduction and 
recycling education? (in dollars) 

 

19.  Please identify yourself.  

Name: 
 

County/Municipality 
 

Email Address: 
 

Phone Number: 
 

20. If your community charges a fee to acquire a waste receptacle, how much 
is the fee?  

 
 

21. If you do limit the amount of waste residents can dispose at a drop-center, 

what is the limit?  
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Appendix 2: 
Request to Complete NC Solid Waste and Recycling Program Attributes Study 
Submitted via email: 11/24/08  
 
Dear Solid Waste Director and/or Recycling Coordinator, 
 
I am writing to request your assistance in gathering important information about recycling and solid 
waste programs statewide. Please dedicate roughly 20 minutes of your day to complete this brief 
survey. This research is being conducted by Land-of-Sky Regional Council and Duke University in 
partnership with the NC Division of Pollution Prevention and Environmental Assistance (DPPEA). 
 
 The purpose of the study is to determine correlations between recycling program attributes and 
material recovery volume. The study will also include questions regarding your solid waste collection 
and disposal program for comparison purposes.  Your participation in this study is valuable. The 
results will be used by local government decision-makers like you to evaluate strategies that best fit 
recycling and waste program goals. 
 
You may complete the survey online by going to 
http://www.surveymonkey.com/s.aspx?sm=47HfRyJM1_2fsRl9xAnK_2bg1w_3d_3d. 
 
 Please complete the survey by Friday, December 5, 2008. Your participation is voluntary, but highly 
encouraged. Your answers will be used to analyze the typical results of specific recycling program 
and waste program characteristics. The analysis will be compounded and in a written report that is 
required as a part of the Master’s of Environmental Management degree at Duke. 
 
Should you have any questions regarding this survey, please contact me at Holly@landofsky.org or 
by calling 828-251-6622. Thank you for your time and attention dedicated to this important research. 
 
 Best regards, 
 
Holly Bullman, Principal Investigator 
 
Land-of-Sky Regional Council, Regional Planner 
 

 

http://www.surveymonkey.com/s.aspx?sm=47HfRyJM1_2fsRl9xAnK_2bg1w_3d_3d
mailto:Holly@landofsky.org
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Appendix 3: Summary of Survey Results 

 

NC Solid Waste/Recycling Program Characteristics 

1. What type of solid waste collect ion program does your county/municipality offer as the 

primary means of collecting waste from residents?  

Answer Options 
Response Frequency  

Response 

Count  

Curbside collection service  54.1% 106 

Community drop center  29.6% 58 

Both, our community 

collects roughly equal 

volumes from curbside 

and drop centers. 

8.2% 16 

Other (please specify) 8.2% 16 

answered question 196 

skipped question 8 

    

Number 
Response 

Date 
Other (please specify)  

 

1 

11/05/2008 

21:31:00 testing the tool - my community practices throw as you go 

 

2 

11/24/2008 

15:52:00 municipalities are curbside and county is drop off payt 

 

3 

11/24/2008 

15:58:00 Sevearl private haulers 

 

4 

11/24/2008 

16:08:00 Towns (Andrews &amp; Murphy) have curbside pickup 

 

5 

11/24/2008 

17:00:00 Collection is provided by licensed garbage collectors curbside.  

 

6 

11/24/2008 

18:30:00 

solid waste collection is provided at back door (upto 200' from 

street) 

 

7 

11/24/2008 

21:56:00 

also have five County Convenience Centers but they take in 

about 25% of residential waste. The 75% is curbside  

 

8 

11/25/2008 

15:37:00 CONTRACTED OUT, CURBSIDE 

 

9 

12/12/2008 

21:43:00 Back Yard Collection 

 

10 

12/16/2008 

12:55:00 curbside for single family homes/4 drop off sites  

 

11 

12/16/2008 

13:21:00 Waste Management hauls our trash 

 

12 

12/16/2008 

13:28:00 Back yard + voluntary curbside for household garbage  

 

13 

12/16/2008 

13:40:00 8 Conv Sites and a Landfill; No Cubrside 

 14 12/16/2008 Curbside collection by subscription; drop site for others  
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13:43:00 

15 

12/16/2008 

15:20:00 backdoor garbage collection and community drop off recycling  

 

16 

12/17/2008 

13:19:00 back yard pick up 

  

NC Solid Waste/Recycling Program Characteristics 

2. How often is waste collected at the curb?  

Answer Options 
Response Frequency  Response Count 

Twice/week 9.2% 11 

Once/week 89.9% 107 

Twice/month 0.8% 1 

Once/month 0.0% 0 

Other (please specify) 12 

answered question 119 

skipped question 85 

    

Number 
Response 

Date 
Other (please specify)  

 

1 

11/24/2008 

15:54:00 

Differs for each municipality - diff sizes per municipaly on 

next question 

 

2 

11/24/2008 

16:09:00 Inside city limits ONLY 

 

3 

11/24/2008 

18:33:00 collect once per week, most utilize back door collection 

 

4 

11/25/2008 

16:15:00 2 x a week in summer months  

 

5 

11/25/2008 

18:42:00 n/a 

 

6 

12/16/2008 

12:46:00 EASTSIDE 1/WK WESTSIDE 1/WK 

 

7 

12/16/2008 

13:00:00 once per week in areas with curbside recycling 

 

8 

12/16/2008 

13:23:00 CUSTOMER CAN ELECT 1 OR 2 X WEEK 

 

9 

12/16/2008 

13:29:00 Back yard 2/week also 

 

10 

12/16/2008 

14:03:00 Twive a week in the summer &amp; once a week Winter  

 

11 

12/18/2008 

12:37:00 Once/week in fall &amp; twice/week in summer  

 

12 

12/18/2008 

13:03:00 twice a week summer, once a week winter  
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NC Solid Waste/Recycling Program Characteristics 

3. We'd like to know how waste receptacles are financed for residents. Please select the 

answer that best describes your program.  

Answer Options 
Response Frequency  

Response 

Count  

Locality/contractor 

provides them at no 

extra charge because 

the cost is included 

with general 

collection service fees 

60.8% 62 

An additional fee is 

charged on garbage 

collection bills  

11.8% 12 

Residents must 

purchase their own 

receptacles 

27.5% 28 

Other (please specify) 31 

answered question 102 

skipped question 102 

    

Number 
Response 

Date 
Other (please specify)  

 

1 

11/24/200

8 15:54:00 

differs and next question does as well for each municip and 

county does not provide bins 

 

2 

11/24/200

8 16:02:00 

Garbage service is paid for from general property taxes and does 

not appear as a separate charge for residents on their bills.  

 

3 

11/24/200

8 16:25:00 city charges residents for carts after 1st one  

 

4 

11/24/200

8 17:03:00 

Some contractors provide containers for a fee, some at no charge, 

and some permit residents to use their own containers.  

 

5 

11/24/200

8 17:06:00 no cost are incured by citzens 

 

6 

11/24/200

8 18:40:00 grant 

 

7 

11/24/200

8 18:57:00 new homes constructed after 1995 purchase their own 

 

8 

11/24/200

8 19:03:00 General Fund-taxes 

 

9 

11/24/200

8 20:19:00 

A tax is required of each household to promote recycling in the 

County.  Recycling Receptacles are provided at no charges.  

 

10 

11/24/200

8 22:10:00 

The Town of Chapel Hill charges $43 for yard waste carts and the 

Town of Carrboro $50.50 for their garbage carts  

 



Page | 32  

 

11 

11/25/200

8 13:34:00 localita provides at no cost, financed by general fund (not fees)  

 

12 

11/25/200

8 13:55:00 We provide at no charge 

 

13 

11/25/200

8 18:15:00 

first container provided; resident may purchase additional 

container  

 

14 

11/25/200

8 18:42:00 WE plan to apply for grant to finance new program 

 

15 

11/25/200

8 22:07:00 n/a 

 

16 

12/01/200

8 14:05:00 City provides the first receptacle at no charge 

 

17 

12/01/200

8 14:08:00 Locality provides 1st cart, fee charged for additional carts  

 

18 

12/09/200

8 13:46:00 $55 lease fee per cart for commercial accounts  

 

19 

12/12/200

8 15:34:00 

We have our own Solid Waste staff, trucks, and equipment that 

collect solid waste. The program is tax based.  

 

20 

12/16/200

8 12:57:00 

all residences supplied 1 receptacle when curside collection began 

in 1992 

 

21 

12/16/200

8 13:01:00 PART OF TAX BILL I ASSUME 

 

22 

12/16/200

8 13:23:00 County provides dumpsters at convenience sites 

 

23 

12/16/200

8 13:29:00 

This is true for garbage carts but yard waste carts are $65 + 

$50/yr. 

 

24 

12/16/200

8 16:05:00 purchase of bags 

 

25 

12/16/200

8 16:30:00 Residents moving into new homes are charge only.  

 

26 

12/16/200

8 18:32:00 

Home owners are provided a waste receptacle at no charge.  

Renters are required to pay a deposit.  

 

27 

12/16/200

8 19:12:00 don't know 

 

28 

12/17/200

8 15:48:00 5.00 deposit 

 

29 

12/18/200

8 12:37:00 Tax bill for one &amp; additional receptacles cost extra 

 

30 

12/18/200

8 18:36:00 We provide (Tax) 

 

31 

12/19/200

8 21:27:00 

City provides carts, but there is no collection fee for solid waste.  

Solid Waste collection is funded through the citys general fund.  

  

 

 

 

 

 



Page | 33  

 

NC Solid Waste/Recycling Program Characteristics 

5. What manner are waste receptacles provided to residents?  

Answer Options 

Response 

Frequency 

Response 

Count  

Residents are provided waste receptacles at their homes, we deliver  77.2% 95 

Residents must pick-up waste receptacles from our offices  6.5% 8 

Residents must purchase one from a local hardware/household goods store 16.3% 20 

answered question 123 

skipped question 81 

 

 

   

    

NC Solid Waste/Recycling Program Characteristics 

6. Does your curbside program limit the amount of waste of 

which residents can put out? Please select the answer that 

best describes your program.  

Answer Options 

Response 

Frequency 

Response 

Count  

No, there is no limit the amount of waste 

residents can dispose. 
36.6% 45 

Yes, we limit the amount of waste residents 

can dispose - they are allowed the volume 

of one waste receptacle, but we still pick 

up additional bags if residents leave them.  

30.1% 37 

Yes, we limit the amount of waste residents 

can dispose - we do not collect additional 

material outside the allotted container.  

26.8% 33 

Yes, we limit the amount of waste residents 

can dispose - we charge a fee for additional 

bags. 

6.5% 8 

answered question 123 123 

skipped question 81 81 

   
Response Date 

Response 

Text  

 

11/05/2008 21:34:00 

no large 

items that do 

not fit in 

receptacle 
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NC Solid Waste/Recycling Program Characteristics 

7. Does your locality limit the amount of waste that can be 

disposed of at your drop center?  

Answer Options 

Response 

Frequency 
Response Count 

No, we do not limit the 

amount of waste that can be 

disposed of at our drop 

center. 

65.5% 36 

No, we do not place a limit, 

but there is a weight fee for 

the amount of waste 

received. 

9.1% 5 

Yes, we limit the amount of 

waste that can be disposed at 

our drop center. 

25.5% 14 

answered question 55 

skipped question 149 

    

    
 

   

    

NC Solid Waste/Recycling Program Characteristics 

Which type of recycling collect ion service does your community offer as the 

primary means of collecting recyclables from residents?  

Answer Options 
Response Frequency 

Response 

Count  

Curbside recycling collection 46.9% 84 

Drop-off recycling centers 48.6% 87 

Neither, our community does not offer recycling 

service. 
4.5% 8 

answered question 179 

skipped question 25 

 

NC Solid Waste/Recycling Program Characteristics 

How often is recycling collected from the curb?  

Answer Options 
Response Frequency  

Response 

Count  

Twice/week 0.0% 0 

Once/week 82.1% 69 

Twice/month 10.7% 9 

Once/month 0.0% 0 

Other (please specify) 7.1% 6 
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answered question 84 

skipped question 120 

    

Number 
Response 

Date 
Other (please specify)  

 

1 

11/24/200

8 17:08:00 

Recycling collection is provided by licensed contractors as a 

part of the terms of their licenses; curbside collection must 

occur at least twice per month for subscribing customers.  

 

2 

11/24/200

8 19:09:00 every other week 

 

3 

11/24/200

8 22:12:00 

Urban areas once a week outside Town limits once/ two 

weeks 

 

4 

11/25/200

8 18:17:00 bi-weekly 

 

5 

12/09/200

8 20:46:00 Every other week 

 

6 

12/16/200

8 16:19:00 Every other week 

  

NC Solid Waste/Recycling Program Characteristics 

How are curbside materials managed?  

Answer Options 
Response Frequency  

Response 

Count  

Single stream 42.9% 36 

Dual stream 27.4% 23 

Multi-stream (3 or more streams) 14.3% 12 

Source-Separated (all materials 

separated) 
11.9% 10 

Other (please specify) 3.6% 3 

answered question 84 

skipped question 120 

    

Number Response Date Other (please specify) 

 

1 

11/24/2008 

16:14:00 Single stream with roll carts  

 

2 

12/16/2008 

16:32:00 seperated at the curb 

 

3 

12/16/2008 

18:34:00 

Catawba's recycle is operated by GDS 

Inc. 
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NC Solid Waste/Recycling Program Characteristics 

Are residents required to use bins or bags to set out recycling?  

Answer Options 
Response Frequency  Response Count 

Recycling bins 97.6% 80 

Recycling bags 2.4% 2 

answered question 82 

skipped question 122 

    

NC Solid Waste/Recycling Program Characteristics 

Does your locality provide recycling bins free of charge?  

Answer Options 

Response 

Frequency 
Response Count 

Yes, recycling bins are provided free, 

including additional bins.  
62.7% 52 

Yes, the first bins are provided free, but 

residents are charged for additional bins.  
24.1% 20 

No, residents are charged for bins.  9.6% 8 

Residents must purchase bags for 

recycling. 
3.6% 3 

answered question 83 

skipped question 121 

    What manner are these bins (or bags) available?  

Answer Options 
Response Frequency  

Response 

Count  

Recycling bins are dropped for 

residents at the curb. 
69.4% 59 

Residents must pick up 

recycling bins at a given 

location. 

14.1% 12 

Residents must purchase bags 

on their own. 
3.5% 3 

Other (please specify) 12.9% 11 

answered question 85 

skipped question 119 
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Number 
Response 

Date 
Other (please specify)  

 

1 

11/05/2008 

21:36:00 blue bag 

 

2 

11/24/2008 

16:14:00 Carts are provided but are included in annual 42$ fee  

 

3 

11/24/2008 

17:08:00 

Again, some contractors provide recycling carts free, some 

charge a rental fee and some allow customers to use their 

own containers. Contractors who provide containers drop 

them off for residents at the curb. 

 

4 

11/24/2008 

19:09:00 they can be picked up or delivered 

 

5 

11/24/2008 

22:12:00 

Chapel Hill and unincorporated areas must pick up, 

Hillsborogh and Carrboro deliver  

 

6 

11/25/2008 

13:59:00 Residents must purchase bins on their own 

 

7 

11/25/2008 

14:51:00 95-gallon closed container 

 

8 

12/01/2008 

14:10:00 

Resident signs up for the program and a bin is then 

delivered 

 

9 

12/09/2008 

20:46:00 96 gallon cans are delivered to residents  

 

10 

12/16/2008 

13:25:00 

New homes receive the delivery of a bin and waste 

container, existing homes must pick up a bin at specified 

locations. 

 

11 

12/19/2008 

21:30:00 

We deliver one for new residents.  We charge a delivery fee 

of $11.25 for any purchased bins.  Residents can pick them 

up if they do not want to pay a delivery fee. 

  

 

NC Solid Waste/Recycling Program Characteristics 

Are households allowed to set out materials beyond their given bin capacity?  

Answer Options 
Response Frequency  Response Count 

Yes, residents can use their 

own self-provided bins (or 

bags) for extra materials.  

72.6% 61 

No, residents are only 

allowed to recycle in the bin 

capacity provided. 

27.4% 23 

answered question 84 

skipped question 120 
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NC Solid Waste/Recycling Program Characteristics 

What size most closely matches the capacity of your recycling bins?  

Answer Options 
Response Frequency  Response Count 

14 gal 15.7% 13 

16 gal 2.4% 2 

18 gal 44.6% 37 

21 gal 6.0% 5 

24 gal 10.8% 9 

36 gal (cart) 4.8% 4 

65 gal (cart) 3.6% 3 

95 gal (cart) 8.4% 7 

Not applicable - our 

locality does not 

provide bins 

3.6% 3 

answered question 83 

skipped question 121 

    

NC Solid Waste/Recycling Program Characteristics 

How many bins of the above size are provided?  

Answer Options 
Response Frequency  

Response 

Count  

1 57.8% 48 

2 14.5% 12 

3 0.0% 0 

4 2.4% 2 

5 0.0% 0 

N/A - we do not provide 

bins 
7.2% 6 

Other (please specify) 18.1% 15 

answered question 83 

skipped question 121 

    

Number 
Response 

Date 
Other (please specify)  

 

1 

11/24/2008 

16:04:00 as many as they need or want 

 

2 

11/24/2008 

16:14:00 

one at 35 gal. but residents can purchase 96 gal. recycling 

cart 

 

3 

11/24/2008 

17:08:00 

Most contractors use 96 gallon carts; some use 65 gallon 

carts and a few still use bins.  

 4 11/24/2008 One bin per household but customer can request up to two 
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18:10:00 more at no cost. 

5 

11/24/2008 

18:36:00 

one is provided, but if more are needed, additional bins are 

provided at no cost 

 

6 

11/24/2008 

19:09:00 1 12-gallon and 1 16-gallon 

 

7 

11/24/2008 

19:47:00 as many as needed 

 

8 

11/24/2008 

19:48:00 may request additional bin if needed 

 

9 

11/25/2008 

14:51:00 1, Maximum of 3 per site  

 

10 

12/16/2008 

14:53:00 1 container provided but may use drop-sites for overflow 

 

11 

12/16/2008 

16:19:00 Maximum of 3 

 

12 

12/17/2008 

12:18:00 one bin per house hold or two if requested 

 

13 

12/17/2008 

17:51:00 We generally provide one bin but will provide more if needed.  

 

14 

12/18/2008 

13:08:00 as many as needed - $7.45/Month per cart 

 

15 

12/18/2008 

15:49:00 

1 provided free, can buy as many add'l as want at less than 

cost, only $6 

  

NC Solid Waste/Recycling Program Characteristics 

How must residents prepare recycling at your convenience center? How is the material 

separated?  

Answer Options 
Response Frequency  

Response 

Count  

Single stream  15.3% 24 

Dual stream  12.7% 20 

Multi-stream (3 or more streams) 19.1% 30 

Source-separated (ALL materials 

separated) 
43.9% 69 

Other (please specify) 8.9% 14 

answered question 157 

skipped question 47 

    

Number 
Response 

Date 
Other (please specify)  

 

1 

11/24/2008 

15:47:00 n/a 

 

2 

11/24/2008 

17:08:00 n/a 

 

3 

11/24/2008 

17:17:00 

the County is currently working to start a drop-off 

program; we have one pilot site (privately 

sponsored) that accepts limited materials that are 
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multi-stream separated; we are working toward a 

single stream process for all materials.  

4 

11/24/2008 

18:12:00 Not applicable. 

 

5 

11/24/2008 

19:49:00 The City does not have drop off centers  

 

6 

11/24/2008 

22:12:00 

as of december 12, 2008 dual stream, for 20 years 

prior it was single stream 

 

7 

11/25/2008 

15:48:00 DRIVER SEPERATES AT RECYCLING CENTER 

 

8 

11/25/2008 

16:15:00 

cardboard recycling bin located at town hall and is 

picked up weekly 

 

9 

11/25/2008 

18:17:00 no convenience center  

 

10 

11/25/2008 

22:09:00 N/A 

 

11 

12/16/2008 

13:28:00 N/A 

 

12 

12/16/2008 

18:35:00 Catawba''s recycle program is handled by GDS Inc.  

 

13 

12/16/2008 

19:18:00 Not applicable 

 

14 

12/17/2008 

17:54:00 

Curbside collection only. No convenience center 

operated by the city.  

 

    

NC Solid Waste/Recycling Program Characteristics 

How much does your community invest annually in waste reduct ion and recycling 

education? (in dollars) 

Answer Options 
Response Count 

  156 

answered question 156 

skipped question 48 

   
Number 

Response 

Date 
Response Text  

1 

11/05/2008 

22:01:00 

 

2 

11/24/2008 

15:48:00 95000 

3 

11/24/2008 

15:57:00 $ 49,936 in salaries alone 

4 

11/24/2008 

15:58:00 500 

5 

11/24/2008 

16:03:00 Around $10,000 

6 

11/24/2008 

16:05:00 $15,000-$20,000.00 plus salaried recycling coordinator  

7 11/24/2008 500 
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16:05:00 

8 

11/24/2008 

16:06:00 5000 

9 

11/24/2008 

16:09:00 Orange County's Responsiblity 

10 

11/24/2008 

16:09:00 0 

11 

11/24/2008 

16:12:00 208171 

12 

11/24/2008 

16:12:00 Recycling budget for fiscal 2008 is $265,000 

13 

11/24/2008 

16:16:00 $1.9 million +/- 

14 

11/24/2008 

16:19:00 $5,000 plus all the free opportunities we can get 

15 

11/24/2008 

16:22:00 $5000 cash plus solid waste education officer  

16 

11/24/2008 

16:25:00 3000 

17 

11/24/2008 

16:29:00 2000 

18 

11/24/2008 

16:31:00 51300 

19 

11/24/2008 

16:38:00 150000 

20 

11/24/2008 

16:44:00 2000 

21 

11/24/2008 

16:52:00 ? 

22 

11/24/2008 

16:54:00 0 

23 

11/24/2008 

16:58:00 2000 

24 

11/24/2008 

17:02:00 None 

25 

11/24/2008 

17:04:00 N/A 

26 

11/24/2008 

17:13:00 2500 

27 

11/24/2008 

17:20:00 excluding staff salaries/benefits, approx. $20,000 

28 

11/24/2008 

17:38:00 N/A-RECYLING PARTICIPATION FELL BELOW 20%-DISCONTINUED 

29 

11/24/2008 

18:08:00 -0- 

30 

11/24/2008 

18:11:00 approx $600,000 budgeted in Recycling 

31 

11/24/2008 

18:14:00 5000 

32 

11/24/2008 

18:24:00 100000 

33 11/24/2008 unk 
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18:34:00 

34 

11/24/2008 

18:37:00 35000 

35 

11/24/2008 

18:38:00 N/A 

36 

11/24/2008 

18:43:00 150 

37 

11/24/2008 

18:59:00 Approx. 10,000. 

38 

11/24/2008 

19:01:00 4000 

39 

11/24/2008 

19:06:00 10000 

40 

11/24/2008 

19:13:00 13000 

41 

11/24/2008 

19:24:00 4500 

42 

11/24/2008 

19:35:00 0 

43 

11/24/2008 

19:48:00 100000 

44 

11/24/2008 

19:51:00 Contractor provided 

45 

11/24/2008 

20:15:00 $250? 

46 

11/24/2008 

21:05:00 2000 

47 

11/24/2008 

22:23:00 

about $172,000 including one full time position, one 20% position,  all 

advert. printing, postage 

48 

11/25/2008 

12:08:00 200000 

49 

11/25/2008 

12:59:00 -0- 

50 

11/25/2008 

13:13:00 5000 

51 

11/25/2008 

13:21:00 1500 

52 

11/25/2008 

13:31:00 around $2 per participating household 

53 

11/25/2008 

13:39:00 6500 

54 

11/25/2008 

14:03:00 0 

55 

11/25/2008 

14:17:00 ? 

56 

11/25/2008 

14:53:00 FY 2008 - FY 2009 $10,000 Grant 

57 

11/25/2008 

15:06:00 45000 

58 

11/25/2008 

15:50:00 23000 

59 11/25/2008 unknown. 
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15:59:00 

60 

11/25/2008 

16:02:00 n/a 

61 

11/25/2008 

16:07:00 60000 

62 

11/25/2008 

16:16:00 Approximately $1 Million 

63 

11/25/2008 

16:18:00 16.000 per year 

64 

11/25/2008 

17:59:00 Not Enough ($2,000.00) 

65 

11/25/2008 

18:20:00 minimal 

66 

11/25/2008 

18:48:00 $5,000  Keep Bladen Beautiful Program-donations 

67 

11/25/2008 

22:06:00 1620 

68 

11/25/2008 

22:10:00 53000 

69 

11/26/2008 

12:25:00 5000 

70 

11/26/2008 

14:09:00 Approximately $10,000 per year  

71 

11/26/2008 

19:07:00 not sure 

72 

12/01/2008 

13:34:00 ??? 

73 

12/01/2008 

13:52:00 10000 

74 

12/01/2008 

14:11:00 5000 

75 

12/01/2008 

14:15:00 19350 

76 

12/01/2008 

15:17:00 o 

77 

12/01/2008 

16:10:00 We use public service announcments 

78 

12/01/2008 

16:56:00 Appr. 1500.00 

79 

12/01/2008 

18:59:00 200000 

80 

12/01/2008 

22:09:00 20000 

81 

12/02/2008 

13:08:00 1000 

82 

12/02/2008 

20:53:00 Approximently $5,000 

83 

12/02/2008 

21:12:00 $60,00.00     user fee 

84 

12/03/2008 

15:50:00 none 

85 12/03/2008 less than $5,000.00 
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18:36:00 

86 

12/05/2008 

19:57:00 

Two different budgets (Recycling &amp; Waste Reducation/Education) 

including all line items within both budgets, total amount expended in 

07-08 was $82,000. 

87 

12/08/2008 

13:21:00 500 

88 

12/08/2008 

18:54:00 175000 

89 

12/09/2008 

13:25:00 $ 100.00 adds 

90 

12/09/2008 

13:49:00 $2000  (guess) 

91 

12/09/2008 

20:48:00 Nancy.jimerson@greensboro-nc.gov 

92 

12/11/2008 

14:22:00 500 

93 

12/11/2008 

15:30:00 23000 

94 

12/12/2008 

15:36:00 5000 

95 

12/12/2008 

16:32:00 ~$25,000 

96 

12/12/2008 

21:45:00 35000 

97 

12/16/2008 

12:43:00 0 

98 

12/16/2008 

12:50:00 Not Sure 

99 

12/16/2008 

12:58:00 no set amount 

100 

12/16/2008 

13:04:00 I DO NOT KNOW 

101 

12/16/2008 

13:12:00 104086.8 

102 

12/16/2008 

13:13:00 2000 

103 

12/16/2008 

13:19:00 900000 

104 

12/16/2008 

13:20:00 Only recycling done is white goods.  

105 

12/16/2008 

13:22:00 FY 2008  $2,963,216.93 

106 

12/16/2008 

13:24:00 aside from a paid staff position, approx $5,000 

107 

12/16/2008 

13:25:00 20000 

108 

12/16/2008 

13:26:00 100000 

109 

12/16/2008 

13:26:00 $631,325 budget  (May have already sent survey in)  

110 

12/16/2008 

13:26:00 Approximately one million dollars  
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111 

12/16/2008 

13:32:00 $1200-1500 

112 

12/16/2008 

13:32:00 ~$50,000 

113 

12/16/2008 

13:38:00 ~$25,000.00 

114 

12/16/2008 

13:55:00 650000 

115 

12/16/2008 

13:58:00 recycling handled by county 

116 

12/16/2008 

14:01:00 0 

117 

12/16/2008 

14:07:00 10000 

118 

12/16/2008 

14:12:00 n/a 

119 

12/16/2008 

14:20:00 3600 

120 

12/16/2008 

14:20:00 Approximately $120,000 annualy 

121 

12/16/2008 

14:32:00 unsure we do not track it specifically 

122 

12/16/2008 

14:41:00 $16,000 to $18,000 

123 

12/16/2008 

14:53:00 5000 

124 

12/16/2008 

14:57:00 0 

125 

12/16/2008 

14:58:00 approximately $1,000.00 

126 

12/16/2008 

15:19:00 3500 

127 

12/16/2008 

15:24:00 N/A 

128 

12/16/2008 

15:27:00 500 

129 

12/16/2008 

15:57:00 10,000.00-15,000.00 

130 

12/16/2008 

16:03:00 500000 

131 

12/16/2008 

16:09:00 0 

132 

12/16/2008 

16:19:00 First year, $11,100 

133 

12/16/2008 

16:36:00 this is handle through the Keep Gastonia Beautiful division  

134 

12/16/2008 

16:44:00 250000 

135 

12/16/2008 

17:33:00 0 

136 

12/16/2008 

17:40:00 2000 
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137 

12/16/2008 

18:16:00 approximately $15,000 

138 

12/16/2008 

18:37:00 As little as possible. 

139 

12/16/2008 

18:40:00 1500 

140 

12/16/2008 

19:20:00 Zero dollars as I am a volunteer  

141 

12/16/2008 

19:37:00 90000 

142 

12/16/2008 

20:35:00 4000 

143 

12/16/2008 

21:16:00 not sure 

144 

12/17/2008 

12:45:00 unknown 

145 

12/17/2008 

16:11:00 $206,300 (2007-08) 

146 

12/17/2008 

19:59:00 Through Keep America Beautiful    21000 

147 

12/18/2008 

12:39:00 0 

148 

12/18/2008 

12:39:00 1000 

149 

12/18/2008 

14:07:00 0 

150 

12/18/2008 

14:31:00 don't know 

151 

12/18/2008 

15:50:00 100000 

152 

12/18/2008 

16:02:00 ? 

153 

12/18/2008 

18:13:00 2000 

154 

12/18/2008 

18:50:00 Without figureing Iestimate 20,000.00 plus  

155 

12/19/2008 

17:37:00 446369 

156 

12/19/2008 

21:33:00 Varies.  Current year is $20,000 

   

NC Solid Waste/Recycling Program Characteristics 

If your community charges a fee to acquire a waste receptacle, how much is the fee?  

Answer Options 
Response Count 

  44 

answered question 44 

skipped question 160 
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Number Response Date Response Text  

1 

11/05/2008 

21:34:00 one zillion $ 

2 

11/24/2008 

16:02:00 we charge $60 for extra trash receptacles, the first one is free.  

3 

11/24/2008 

16:25:00 82 

4 

11/24/2008 

16:49:00 85 

5 

11/24/2008 

16:57:00 depends upon credit rating (if poor $50 deposit)  

6 

11/24/2008 

17:03:00 

See #3 above; fees range from a one-time purchase price of $50 to 

$80, to a rental fee of $2 per month.  

7 

11/24/2008 

18:22:00 Fee is only charged for having a 2nd cart - $40 

8 

11/24/2008 

18:33:00 N/A 

9 

11/24/2008 

18:57:00 38.69 

10 

11/24/2008 

19:03:00 One trash can for free, additional  trash cans cost $3.50/month 

11 

11/24/2008 

22:10:00 

Carrboro = $50.50, Chapel Hill $43 for yard waste cart only, trash 

carts are 'free' 

12 

11/25/2008 

13:13:00 $5 per month 

13 

11/25/2008 

13:34:00 1st is free.  $1.50 per month rental for second one  

14 

11/25/2008 

14:49:00 $10 Trash $4 Recycle Monthly 

15 

11/25/2008 

15:41:00 ONE FREE SECOND ONE CUSTOMER PAYS FOR 

16 

11/25/2008 

18:15:00 1st container, no charge, $75 per additional container  

17 

11/25/2008 

18:42:00 n/a 

18 

11/25/2008 

18:53:00 N/A 

19 

11/25/2008 

22:07:00 n/a 

20 

12/01/2008 

14:05:00 Additional cart cost $52.00 

21 

12/01/2008 

14:08:00 $50.00 per cart 

22 

12/05/2008 

19:42:00 $2.50 mo for trash can rental  

23 

12/08/2008 

18:32:00 $3.00 per month + $15 delivery fee  

24 

12/09/2008 

20:43:00 NA 
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25 

12/12/2008 

21:44:00 N/A 

26 

12/16/2008 

12:57:00 53 

27 

12/16/2008 

13:23:00 N/A 

28 

12/16/2008 

13:23:00 INCLUDED IN THE MONTHLY BILL 

29 

12/16/2008 

13:29:00 See # 3 above. 

30 

12/16/2008 

14:49:00 96.08 

31 

12/16/2008 

14:51:00 $70.00 for additional continer  

32 

12/16/2008 

14:55:00 0 

33 

12/16/2008 

15:22:00 N/A 

34 

12/16/2008 

16:19:00 $10 a month 

35 

12/16/2008 

16:30:00 50 

36 

12/16/2008 

17:31:00 n/a 

37 

12/16/2008 

17:38:00 56 

38 

12/16/2008 

18:32:00 40 

39 

12/16/2008 

21:00:00 80.97 

40 

12/16/2008 

21:08:00 50.5 

41 

12/17/2008 

15:48:00 5.00 deposit 

42 

12/18/2008 

12:37:00 $80.00 First one tax bill &amp; $130.00 for extra carts  

43 

12/18/2008 

13:03:00 106.75 

44 

12/18/2008 

15:47:00 no charge 1st container, $40 1 time fee for add'l cart.  

   If you do limit the amount of waste residents can dispose at a drop-center, what is the 

limit?  

Answer Options 
Response Count 

  12 

answered question 12 

skipped question 192 

   
Number Response Date Response Text  
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1 

11/24/2008 

15:56:00 limited to a pick-up truck 

2 

11/24/2008 

16:33:00 

Waste disposed must be less than or equal to amount of 

recycling 

3 

11/24/2008 

16:37:00 10 bag limit 

4 

11/24/2008 

18:34:00 pickup truck load 

5 

11/24/2008 

18:57:00 No C&amp;D accepted, Pick-up or less on MSW 

6 

11/25/2008 

13:59:00 1 heaped 1/2 ton pickup truck volume, once a week 

7 

11/25/2008 

15:03:00 &lt; pick up load. Pick up loads must go to the landfill.  

8 

11/26/2008 

19:04:00 bagged household waste only 

9 

12/16/2008 

13:19:00 

The amount of waste must equal the amount of recycling 

disposed of. 

10 

12/16/2008 

14:19:00 

pick-up truck load.one time visit. reccommend if more carry to 

landfill  

11 

12/16/2008 

14:30:00 1 pick up load per 7 day period 

12 

12/16/2008 

15:16:00 individual loads not to exceed 4 cubic yards in volume  
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Appendix 4. Detailed Survey Results 

 

1. Waste Collection Methods 

For Question 1, respondents were asked to identify the type of solid waste collection services 

were available to their residents. The question on the survey inquired: ―What type of solid waste 

collection program does your county/municipality offer as the primary means of collecting waste 

from residents?‖ 196 respondents answered the question. 54.1% (106 of 196) offer curbside waste 

collection services as the primary means of solid waste collection. 29.6% (58 of 196)  use community 

drop centers as the primary means of solid waste collection. 8.2% (16 of 196) receives roughly equal 

volumes from both curbside collection and community drop centers. 8.2% (16 of 196) responded 

―other‖ to this question.  

The communities who answered ―other‖ gave several answers to clarify. Some distinguished 

―backdoor‖ collection from curbside collection, even though the question was written to identify 

curbside collection as service that came to a resident’s home and the exact location, curbside or 

backdoor, was actually irrelevant. This should have been clarified in the survey answers. Others 

noted multiple contractors offer collection to their locality and there is not a primary collection 

method. Other communities stated that services differ between areas throughout a county. Table 3 

summarizes the survey responses. Chart 3 illustrates these results graphically.  
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Table 3: Methods of Solid Waste Collection in NC, Responses from Survey  

Answer Options 

Response 

Frequency 

Response 

Count  

Curbside collection service 54.1% 106 

Community drop center  29.6% 58 

Both, our community collects roughly equal volumes 

from curbside and drop centers.  
8.2% 16 

Other (please specify) 8.2% 16 

answered question 196 

skipped question 8 

 

 

Chart 3. Methods of Solid Waste Collection in NC 

 

 

2. Frequency of curbside solid waste/refuse collection 

If respondents selected they offered curbside solid waste collection as their primary type of 

waste collection service, respondents were directed to a page of questions regarding their curbside 

waste collection programs. For Question 2, respondents were asked to identify the frequency which 

their locality collected solid waste and refuse at each household. Since the survey allowed 

respondents to skip non-applicable questions, not all 196 respondents answered this question. Some 

were redirected from the curbside collection questions to a page of questions that inquired about 

their drop-off collection programs.  
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119 respondents answered Question #2: ―How often is waste collected at the curb?‖ 89.9% (107 

of 119) offer once a week collection. 9.2% (11 of 119) offer twice a week collection. 12 of 119 

responded ―other‖ to this question. Respondents who answered ―other‖ clarified by stating the 

frequency of collection differs depending on the geographic area. Others noted the frequency of 

collection differs seasonally as well. Table 4 summarizes the survey responses. Chart 4 illustrates 

these results graphically.  

 

Table 4: Frequency of Curbside Solid Waste Collection, Responses from Survey 

Answer Options 

Response 

Frequency 

Response 

Count  

Twice/week 9.2% 11 

Once/week 89.9% 107 

Twice/month 0.8% 1 

Once/month 0.0% 0 

Other (please specify) 12 

answered question 119 

skipped question 85 

 

Chart 4: Frequency of Curbside Solid Waste Collection in NC Communities 
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3. Capacity of waste receptacles and weekly capacity of waste collection 

Question #3 attempted to determine the size of waste receptacles provided by the locality. The 

survey question inquired: ―Which size mostly closely matches the capacity of waste receptacles 

provided by your locality?‖ 124 respondents answered this question. 61.3% (76 of 124) of 

communities use 95 gallon rolling carts to collect solid waste. 11.3% (14 of 124) of communities use 

65 gallon carts to collect solid waste. 10.3% (13 of 124) of communities use 35 gallon containers to 

collect solid waste.  

Using the pickup frequency data from Question #2 and the waste receptacle capacity data from 

Question #3, we can determine the total weekly capacity of solid waste collection in NC 

communities. Of the 76 communities who use 95 gallon containers, 61 communities offer collection 

service once a week and 7 communities offer collection twice a week. The average weekly capacity 

of waste receptacles in NC communities is 93.2 gallons per week, given number of bins provided 

and the number of times per week collected. Weekly capacity ranges from 35 gallons to 190 gallons 

per week, given the number of waste bins provided and number of times per week the bin is 

collected.  

 

Table 5: Capacity of Waste Receptacles Provided by NC Communities,  

Survey Responses 

Answer Options 

Response 

Frequency  

Response 

Count  

35 gal 10.5% 13 

65 gal 11.3% 14 

95 gal 61.3% 76 

Not applicable - our locality does 

not provide waste receptacles  
16.9% 21 

answered question 124 

skipped question 80 
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Chart 5: Capacity of Waste Receptacles Provided by NC Communities 

 

 

4. Waste receptacle financing methods 

Question number 4 attempted to identify how residents pay for waste collection equipment with 

the question: ―We'd like to know how waste receptacles are financed for residents. Please select the 

answer that best describes your program.‖ 46.7% (62 of 133) of respondents provide waste 

receptacles for their citizens, either through their general funds or through the contracted services 

with a private solid waste hauler. 21% (28 of 133) of respondents require residents to purchase their 

own solid waste receptacles. 23% (31 of 133) reported ―other‖ for collection financing methods. 

Several explanations for ―other‖ include: ―funded by general fund, not fees,‖ ―funding mechanism 

differs for each municipality‖ or ―we used grant funding to purchase waste bins."  
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Table 6: Waste Receptacle Financing Methods in NC Communities, Survey Responses  

Answer Options 

Response 

Frequency 

Response 

Count  
Percent 

of Total 

Locality/contractor provides them at no extra charge 

because the cost is included with general collection 

service fees 

60.8% 62 

0.466165 

An additional fee is charged on garbage collection 

bills 
11.8% 12 

0.090226 

Residents must purchase their own receptacles  27.5% 28 0.210526 

Other (please specify) 31 0.233083 

answered question 102 1 

skipped question 102 133 

 

Chart 6: Waste Receptacle Financing Methods in NC 

Communities

 

 

 

5. Methods of Waste Receptacle Provision 

Question number 5 attempted to identify how waste collection equipment is provided to 

residents with the question: ―What manner are waste receptacles provided to residents?‖ 77.2% (95 

of 123) of respondents deliver waste receptacles to residents. 16.3% (20 of 123) of respondents 
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require residents to purchase their own receptacles from a local hardware store.  6.5% (8 of 123) of 

respondents require residents to pick up waste receptacles from public offices.  

 

Table 7: Methods of Waste Receptacle Provision, Survey Responses 

Answer Options 

Response 

Frequency 

Response 

Count  

Residents are provided waste receptacles at their 

homes, we deliver  
77.2% 95 

Residents must pick-up waste receptacles from our 

offices 
6.5% 8 

Residents must purchase one from a local 

hardware/household goods store 
16.3% 20 

answered question 123 

skipped question 81 

 

Chart 7: Method of Waste Receptacle Provision 

 

 

6. Waste Collection Limits, Curbside Programs 

Question number 6 attempted to identify whether or not limits were placed on the amount of trash 

residents could put out on the curb with the question, ―Does your curbside program limit the 

amount of waste of which residents can put out? Please select the answer that best describes your 

program.‖ 36.6% (45 of 123) of respondents do not limit the amount of waste residents can dispose. 
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30.1% (37 of 123) of respondents allow residents to set out additional bags of material for 

collection. 26.8% (33 of 123) of respondents place a limit on the amount of waste residents can 

dispose and they do not collect additional material outside the allotted container. 6.5% (8 of 123) of 

respondents limit the amount of waste residents are allowed to dispose and charge a fee for 

additional bags. 

  

Table 8: Waste Collection Limits, Curbside Collection Programs, Survey Responses  

Answer Options 

Response 

Frequency 

Response 

Count  

No, there is no limit the amount of waste residents can dispose.  36.6% 45 

Yes, we limit the amount of waste residents can dispose - they are allowed 

the volume of one waste receptacle, but we still pick up additional bags if 

residents leave them. 

30.1% 37 

Yes, we limit the amount of waste residents can dispose - we do not collect 

additional material outside the allotted container.  
26.8% 33 

Yes, we limit the amount of waste residents can dispose - we charge a fee 

for additional bags. 
6.5% 8 

answered question 123 123 

skipped question 81 81 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page | 58  

 

Chart 8: Presence and Frequency of Curbside Waste Collection Limits 

 

 

7. Methods and Frequencies of Waste Volume Limits Imposed by NC Communities 

Question number 7 attempted to identify whether or not a community places limits on waste 

disposal at convenience centers with the question, ―Does your locality limit the amount of waste 

that can be disposed of at your drop center?‖ 65.5% (36 of 55) of respondents do not limit the 

amount of waste that can be disposed of at the drop center. 9.1% (5 of 55) of respondents do 

not place a limit on the amount of waste residents can dispose of at the drop center, but they 
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also charge a fee for the volume of waste received. 25.5% (14 of 55) of respondents answered 

they limit the amount of waste that can be disposed of at their drop centers.  

 

Table 9: Methods and Frequencies of Waste Volume Limits Imposed  

by NC Communities 

Answer Options 

Response 

Frequency 

Response 

Count  

No, we do not limit the amount of waste that can be 

disposed of at our drop center. 
65.5% 36 

No, we do not place a limit, but there is a weight fee 

for the amount of waste received.  
9.1% 5 

Yes, we limit the amount of waste that can be 

disposed at our drop center.  
25.5% 14 

answered question 55 

skipped question 149 

 

 

Chart 9:  Method and Frequency of Waste Volume Limitations Imposed  

by NC Communities 
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8. Type of Residential Recycling Collection Service 

Question number 8 attempted to determine which type of collection service (curbside or 

convenience centers) as the primary method of collecting recyclables with the question, ― Which 

type of recycling collection service does your community offer as the primary means of 

collecting recyclables from residents?‖ 48.6% (87 of 179) of respondents offer drop-off recycling 

collection centers as the primary means of collecting recyclables from residents. 46.9% (84 of 

179) of respondents offer curbside recycling collection service as the primary means of collecting 

recyclables from residents. 4.5% (8 of 179) of respondents do not offer recycling service to their 

residents.  

 

Table 10: Type of Residential Recycling Service, Survey Responses 

Answer Options 

Response 

Frequency 

Response 

Count  

Curbside recycling collection 46.9% 84 

Drop-off recycling centers 48.6% 87 

Neither, our community does not offer recycling 

service. 
4.5% 8 

answered question 179 

skipped question 25 

 

 

Chart 10: Type of Residential Recycling Service Offered by NC Communities 
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9. Frequency of Curbside Recycling Collection 

Question number 9 attempted to identify the collection frequency of recycling with the question, 

―How often is recycling collected from the curb?‖ 82.1% (69 of 84) of respondents collect 

recycling at the curb once a week. 10.7% (9 of 84) of respondents collect recycling twice a 

month. 7.1% (6 of 84) of respondents answered ―other.‖ The clarification answers given for 

―other‖ were: ―Recycling is collected every other week‖ and ―contractors determine collection 

frequency, but are required to collect at least twice a month.‖  

 

Table 11: Recycling Collection Frequency Survey Responses 

Answer Options 

Response 

Frequency 

Response 

Count  

Twice/week 0.0% 0 

Once/week 82.1% 69 

Twice/month 10.7% 9 

Once/month 0.0% 0 

Other (please specify) 7.1% 6 

answered question 84 

skipped question 120 

 

Chart 11: Recycling Collection Frequency in NC Communities 
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10. Curbside Recycling Collection Preparation Methods 

Question number 10 attempted to determine how many streams of recycling materials were 

required with the question, ―How are curbside materials managed?‖ 42.9% (36 of 84) of 

respondents offer single-stream recycling collection. 27.4% (23 of 84) of respondents offer dual-

stream recycling collection. 14.3% (12 of 84) of respondents offer multi-stream recycling 

collection. 11.9% (10 of 84) of respondents require all materials to be separated at the curb. 

3.6% (3 of 84) of respondents answered ―other.‖ Examples of clarifications for ―other‖ include: 

―separated at the curb,‖ ―operated by a contractor,‖ or ―single-stream with rolling carts.‖ 

 

Table 12: Curbside Recycling Collection Preparation Methods, Survey Results 

Answer Options 

Response 

Frequency 

Response 

Count  

Single stream 42.9% 36 

Dual stream 27.4% 23 

Multi-stream (3 or more streams) 14.3% 12 

Source-Separated (all materials separated)  11.9% 10 

Other (please specify) 3.6% 3 

answered question 84 

skipped question 120 

 

 

Chart 12: Frequency of Various Curbside Recycling Preparation Methods 
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11. Type of Recycling Receptacles – Bins or Bags 

Question number 11 attempted to determine whether recycling bins or bags were used to collect 

recycling with the question, ―Are residents required to use bins or bags to set out recycling?‖ 

97.6% (80 of 82) of respondents use recycling bins. 2.4% (2 of 82) of respondents use recycling 

bags. The two communities in NC who use recycling bags as recycling collection receptacles are 

Buncombe County and Haywood County.  

 

Table 13: Type of Recycling Receptacles, Survey Responses 

Answer Options 

Response 

Frequency 

Response 

Count  

Recycling bins 97.6% 80 

Recycling bags 2.4% 2 

answered question 82 

skipped question 122 

 

Chart 13: Recycling Bins vs Bags as Collection Receptacles in NC Communities 
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12. Recycling Receptacle Financing Method 

Question number 12 attempted to determine how residents pay for recycling equipment with the 

question, ―Does your locality provide recycling bins free of charge?‖ 62.7% (52 of 83) of 

respondents provide recycling bins to their residents free of charge, including additional bins. 

24.1% (20 of 83) of respondents provide the first recycling bins free to their residents but then 

charge residents for additional bins. 9.6% (8 of 83) of respondents charge their residents for 

recycling bins. 3.6% (3 of 83) of respondents stated residents must purchase bags for recycling.  

 

Table 14: Recycling Receptacle Financing Method, Survey Results 

Answer Options 

Response 

Frequency 

Response 

Count  

Yes, recycling bins are provided free, including 

additional bins. 
62.7% 52 

Yes, the first bins are provided free, but residents 

are charged for additional bins.  
24.1% 20 

No, residents are charged for bins.  9.6% 8 

Residents must purchase bags for recycling.  3.6% 3 

answered question 83 

skipped question 121 

 

Chart 14: Recycling Receptacle Financing Methods in NC Communities 
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13. Recycling Receptacle Provision Method 

Question number 13 attempted to determine how residents obtain recycling equipment with the 

question, ―What manner are these bins (or bags) available?‖ 69.4% (59 of 85) of respondents 

provide recycling bins to their residents at the curb – the locality drops them off at their 

household. 4.1% (12 of 85) of respondents require residents to pick up recycling bins at a given 

location. 3.5% (3 of 85) of respondents do not provide bins or bags, residents must purchase bas 

on their own. 12.9% (11 of 85) answered ―other‖ to this question. Example responses to ―other‖ 

include: ―municipalities have different provision method than counties,‖ ―contractors have 

different provision methods within a county or municipality,‖ or ―bins can be picked up or 

delivered.‖ 

 

Table15: Recycling Receptacle Provision Methods, Survey Results 

Answer Options 

Response 

Frequency 

Response 

Count  

Recycling bins are dropped for residents at the curb.  69.4% 59 

Residents must pick up recycling bins at a given 

location. 
14.1% 12 

Residents must purchase bags on their own.  3.5% 3 

Other (please specify) 12.9% 11 

answered question 85 

skipped question 119 
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Chart 15: Recycling Receptacle Provision Methods 

 

 

 

14. Limits Imposed on Residential Recycling Collection 

Question number 14 attempted to determine whether or not limits were placed on residential 

recycling with the question, ―Are households allowed to set out materials beyond their given bin 

capacity?‖ 72.6% (61 of 84) of respondents allow their residents to use their own self-provided 

bins for additional materials. No limit is imposed. 27.4% (23 of 84) of respondents require 

residents to use only the bin capacity provided.  

 

Table 16: Limits Imposed on Residential Recycling Collection, Survey Results 

Answer Options 

Response 

Frequency 

Response 

Count  

Yes, residents can use their own self-provided bins 

(or bags) for extra materials. 
72.6% 61 

No, residents are only allowed to recycle in the bin 

capacity provided. 
27.4% 23 

answered question 84 

skipped question 120 
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Chart 16: Limits Imposed on Residential Recycling Collection 

 

 

15. Curbside Recycling Receptacle Capacity Provided by NC Communities 

Question number 15 attempted to determine the size of residents’ recycling bins with the 

question, ―What size most closely matches the capacity of your recycling bins?‖ 44.6% (37 of 83) 

of respondents provide 18 gallon recycling bins. 15.7% (13 of 83) of respondents provide 14 

gallon recycling bins. 10.8% (9 of 83) of respondents provide 24 gallon recycling bins. 8.4% (7 of 

83) of respondents provide 95 gallon recycling carts. 6.0% (5 of 83) of respondents provide 21 

gallon recycling bins. 3.6% (3 of 83) of respondents provide 65 gallon recycling carts. 3.6% (3 of 

83) of respondents do not provide bins to their residents. 2.4% (2 of 83) of respondents provide 

16 gallon recycling bins.  
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Table 17: Curbside Recycling Receptacle Capacity Provided by NC Communities 

Answer Options 

Response 

Frequency 

Response 

Count  

14 gal 15.7% 13 

16 gal 2.4% 2 

18 gal 44.6% 37 

21 gal 6.0% 5 

24 gal 10.8% 9 

36 gal (cart) 4.8% 4 

65 gal (cart) 3.6% 3 

95 gal (cart) 8.4% 7 

Not applicable - our locality does not provide bins  3.6% 3 

answered question 83 

skipped question 121 

 

Chart 17: Curbside Recycling Receptacle Capacity Provided by NC Recycling Programs 

 

 

 

16. Number of Recycling Bins Provided to Residents 

Question number 16 attempted to determine the number of recycling bins residents receive in 

order to calculate the total amount of weekly recycling capacity, given the size of recycling bin 

identified in the former question. Respondents were asked, ―How many bins of the above size 
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are provided?‖ 57.8% (48 of 83) of respondents provide one (1) recycling bin to residents.18.1% 

(15 of 83) of respondents answered ―other‖ to this question. Typical answers for ―other‖ 

include: ―residents can purchase as many as they want‖ or ―provide additional bins on request.‖ 

14.5% (12 of 83) of respondents provide two (2) bins to residents.7.2 % (6 of 83) of respondents 

do not provide bins to residents. 2.4% (2 of 83) of respondents provide four (4) bins to 

residents. Given number of bins provided to residents, size of bins provided and number of 

times collected per week. The Average weekly recycling receptacle capacity is 59 gallons.  

 

Table 18: Number of Recycling Bins Provided to Residents, Survey Responses 

Answer Options 

Response 

Frequency 

Response 

Count  

1 57.8% 48 

2 14.5% 12 

3 0.0% 0 

4 2.4% 2 

5 0.0% 0 

N/A - we do not provide bins  7.2% 6 

Other (please specify) 18.1% 15 

answered question 83 

skipped question 121 
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Chart 18: Number of Recycling Bins Provided to Residents in NC Communities 

 

 

17. Recycling Preparation Methods at Drop-Off Recycling Centers 

Question number 17 attempted to identify how many streams residents are required to separate 

their recyclables at convenience centers with the question: How must residents prepare recycling 

at your convenience center? How is the material separated?‖ 43.9% (69 of 157) of respondents 

operate drop-off recycling centers where all materials must be separated, otherwise known as 

―source-separation.‖ 15.3% (24 of 157) of respondents operate drop-off recycling centers where 

all materials are collected together, known as ―single-stream.‖ 12.7% (20 of 157) of respondents 

operate drop-off recycling centers where materials are separated into two streams, known as 

―dual stream.‖ 9.1% (30 of 157) of respondents operate drop-off recycling centers where 

material is separated into three or more streams. 8.9% (14 of 157) answered ―other‖ to this 

question. Example responses for ―other‖: ―driver separates at recycling center,‖ ―operated dual 

stream for the past 20 years, just this year starting a single-stream program,‖ or ―program is 

handled by contractor.‖  
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Table 19: Recycling Preparation Methods at Drop-Off Recycling Centers, Survey Results 

Answer Options 

Response 

Frequency 

Response 

Count  

Single stream  15.3% 24 

Dual stream  12.7% 20 

Multi-stream (3 or more streams) 19.1% 30 

Source-separated (ALL materials separated)  43.9% 69 

Other (please specify) 8.9% 14 

answered question 157 

skipped question 47 

 

Chart 19: Recycling Preparation Method at Drop-Off Recycling Centers  

 

 

18. Residential weekly capacity for waste collection 

Of the 76 communities who use 95 gallon containers, 66 communities offer collection service 

once a week and 7 communities offer collection twice a week. Two did not answer the question 

regarding pickup frequency. 68% of communities have 95 gal capacities weekly for solid waste 
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collection. 91% of respondents have 95 gallons or less in weekly waste collection capacity. 9% of 

respondents have more than 95 gallons of weekly waste collection capacity. 7 communities have 

a weekly waste capacity of 190, or twice a week collection of a 95 gallon cart. No communities 

offered a service of more than twice a week for 95 gallon roll carts.  

 

Chart 20: Histogram of Weekly Waste Collection Capacity 

 

 

19. Residential weekly capacity for recycling collection 

Weekly residential recycling capacity was calculated based on the number of bins pro vided, 

the size of bin and the number of times recycling is collected per week. 70% of respondents (54 

of 77) have a weekly recycling capacity of 36 gallons or less. 95% of respondents (73 of 77) have a 

weekly recycling capacity of 95 gallons or less. Only 5% of respondents (4 of 77) have a weekly 

recycling capacity above 95 gallons.  
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Chart 21: Histogram of Weekly Recycling Collection Capacity 
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Appendix 5. Detailed Description of Statistical Data Analysis 

 

1. Correlation between weekly waste collection capacity and recovery 

The first test attempted to determine the relationship between weekly waste collection 

capacity and recyclable material recovery volume. We determined the null hypothesis as: no 

strong correlation exists between weekly waste collection and recovery. The alternative 

hypothesis was identified as: weekly waste collection capacity is negatively correlated with 

recycling volume recovery.  

Results showed a correlation value of -0.09. Based on the chart above, we determined there 

is a very weak negative correlation between weekly waste collection capacity and recovery. The 

significance value was 0.443, meaning there is a 44% chance this result occurred by chance. 

Based on this value, we determine the relationship is not statistically significant and we must 

accept the null hypothesis and conclude that no significant correlation exists between weekly 

waste collection and recovery.  

 

2. Correlation between weekly recycling capacity and recovery 

The second test attempted to determine the correlation between weekly recycling collection 

capacity and recyclable material recovery. The null hypothesis stated: no correlation exists 

between weekly recycling capacity and recovery. The alternative hypothesis stated: weekly 

recycling capacity is positively correlated with recovery.  

To calculate weekly recycling collection capacity, we multiplied the size of recycling bin 

provided by localities by the number of times collected weekly by the number of bins provided 

by the locality. This provided a value of total weekly recycling collection capacity in gallons.  

Results showed a correlation value of 0.040. Based on the correlation figures in Table 20, we 

determine there is a very weak positive correlation between weekly recycling collection capacity 

and recyclable material recovery. A significance test resulted in a value of 0.76, which means 

there is a 76% probability this result occurred by chance. Based on the accepted alpha level of 

5%, we must accept the null hypothesis and conclude that a strong correlation does not exist 

between weekly recycling capacity and recovery.  However, the correlation value indeed reveals a 

correlation between the two variables, albeit a weak correlation.  
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3. Correlation between recycling pickup frequency and recovery 

The third test attempted to determine the correlation between recycling pickup frequency 

and recyclable material recovery. The null hypothesis stated: No correlation exists between 

recycling pickup frequency and recovery. The alternative hypothesis stated: Recycling pickup 

frequency is positively correlated with recovery.  

 Results showed a weak positive correlation with a correlation value of 0.22. The significance 

value was 0.07.  At the stated significance level of 5%, we should accept null hypothesis. 

However, the significance level is very close to 0.05. There is only a 7% probability this event 

occurred by chance. It is important to note this variable ranks the highest on correlation value 

and significance level than any of the other test variables.  

 

4. Correlation between separation method and recovery 

The fourth test attempted to determine the relationship between separation methods and 

recyclable material recovery. The null hypothesis stated: No correlation exists between recycling 

separation method and recovery volume. The alternative hypothesis stated: separation method, 

as increasing number of separation streams, is negatively correlated with recovery.  

Results showed a weak negative correlation with a correlation value of -0.15. A significance 

test revealed an 11% probability this result occurred by chance. Again, we must accept the null 

hypothesis, but it is important to note this result indicates it is likely that there is in fact a 

relationship between separation method and recovery: that a negative correlation exists, as 

indicated by the correlation result. It is important to note the separation methods variable hold 

the second highest significance value and third highest correlation value in this study.  

 

5. Correlation between provision of recycling bins and recovery 

The fifth test attempted to determine the relationship between provision of recycling bins 

and recyclable materials recovery. The null hypothesis stated: no correlation exists between the 

provision of bins and recovery volume. The alternative hypothesis stated: provision of recycling 

bins to residents is positively correlated with recovery.  

Results showed a weak positive correlation with a correlation value of 0.16. The significance 

test showed a 20% probability this result occurred by chance. We must accept the null 

hypothesis based on an alpha level of 0.05, but it is important to note there is an 80% chance 
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provision of recycling bins and recovery are related. It is also important to note the variable of 

providing recycling bins resulted in the second highest correlation value and third highest 

significance value in this study.   

 

6. Correlation between limits to recycling capacity and recovery 

The sixth test attempted to determine the relationship between limits to recycling collection 

capacity and material recovery. The null hypothesis stated: no strong correlation exists between 

imposing limits to recycling and recovery volume. The alternative hypothesis stated: imposing 

limits on recycling capacity is negatively correlated with recycling recovery volume.  

 Results showed a very weak negative correlation between the variables with a correlation 

value of -0.075. A significance test revealed there is a 55% probability this result occurred by 

chance. We must accept the null hypothesis and conclude overall little if any correlation exists 

between imposing limits to recycling and recovery volume.  

 

7. Correlation between limits to waste collection capacity and recovery 

The seventh test attempted to discover the relationship between limits to waste collection 

capacity and recyclable material recovery. The null hypothesis stated: no correlation exists 

between imposing waste limits and recycling recovery volume. The alternative hypothesis stated: 

imposing waste disposal limits is positively correlated with recycling recovery volume.  

Results showed a weak positive correlation between waste collection limits and recyclable 

material recovery with a correlation value of 0.15. A significance test showed there is a 43% 

probability this result occurred by chance. Based on this significance value, we must accept the 

null hypothesis, but it is important to note the correlation value tied with separation methods for 

the third highest ranking variable.  

  

8. Correlation between education on recovery 

An analysis on the relationship between education dollars invested and material recovery was 

not conducted due to the variation of answers provided by respondents. The Principal 

Investigator and academic advisor determined respondents may have provided a dollar figure for 

their county or municipal public education budget instead of the public recycling education 

budget.  
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Appendix 7: Statistical Analysis Results from SPSS Software 
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4 2.0 2.9 2.9

11 5.4 7.9 10.8

10 5.0 7.2 18.0

11 5.4 7.9 25.9

17 8.4 12.2 38.1

11 5.4 7.9 46.0

9 4.5 6.5 52.5

8 4.0 5.8 58.3

6 3.0 4.3 62.6

4 2.0 2.9 65.5

4 2.0 2.9 68.3

7 3.5 5.0 73.4

6 3.0 4.3 77.7

5 2.5 3.6 81.3

1 .5 .7 82.0

4 2.0 2.9 84.9

7 3.5 5.0 89.9

1 .5 .7 90.6

2 1.0 1.4 92.1

3 1.5 2.2 94.2

3 1.5 2.2 96.4

1 .5 .7 97.1

1 .5 .7 97.8
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RECPERCT
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Std. Dev = 7.58  

Mean = 8.4

N = 139.00

 

 

The above is just a histogram of recycling percent (or % of waste stream recovered). 
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38 18.8 46.3 46.3

22 10.9 26.8 73.2

20 9.9 24.4 97.6

2 1.0 2.4 100.0

82 40.6 100.0

120 59.4
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202 100.0
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R10STREA

80 39.6 97.6 97.6

2 1.0 2.4 100.0

82 40.6 100.0
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120 59.4

202 100.0

1

2

Total
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Missing
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Percent
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Percent

R11BINBG

53 26.2 64.6 64.6

19 9.4 23.2 87.8

7 3.5 8.5 96.3

3 1.5 3.7 100.0

82 40.6 100.0
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202 100.0
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2

3
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63 31.2 80.8 80.8

11 5.4 14.1 94.9

4 2.0 5.1 100.0

78 38.6 100.0

124 61.4

124 61.4

202 100.0
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System
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60 29.7 72.3 72.3
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11 5.4 13.8 13.8

3 1.5 3.8 17.5

37 18.3 46.3 63.8

6 3.0 7.5 71.3

9 4.5 11.3 82.5

4 2.0 5.0 87.5

3 1.5 3.8 91.3

7 3.5 8.8 100.0

80 39.6 100.0
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6 3.0 7.4 7.4

53 26.2 65.4 72.8

14 6.9 17.3 90.1

2 1.0 2.5 92.6

2 1.0 2.5 95.1
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R16BNUMB

24 11.9 16.8 16.8

19 9.4 13.3 30.1

31 15.3 21.7 51.7

69 34.2 48.3 100.0

143 70.8 100.0

59 29.2
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202 100.0
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R17SEPRT

85 42.1 47.2 47.2
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202 100.0
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1 .5 1.2 1.2

68 33.7 81.9 83.1

1 .5 1.2 84.3

13 6.4 15.7 100.0

83 41.1 100.0
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202 100.0
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R9FREQ

3 1.5 3.9 3.9

8 4.0 10.4 14.3

2 1.0 2.6 16.9

16 7.9 20.8 37.7

3 1.5 3.9 41.6

7 3.5 9.1 50.6

2 1.0 2.6 53.2

13 6.4 16.9 70.1

2 1.0 2.6 72.7

2 1.0 2.6 75.3

2 1.0 2.6 77.9

1 .5 1.3 79.2

2 1.0 2.6 81.8

3 1.5 3.9 85.7

3 1.5 3.9 89.6

4 2.0 5.2 94.8

1 .5 1.3 96.1

1 .5 1.3 97.4

1 .5 1.3 98.7

1 .5 1.3 100.0

77 38.1 100.0

125 61.9

125 61.9

202 100.0

0
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108 53.5 55.7 55.7

59 29.2 30.4 86.1

17 8.4 8.8 94.8

10 5.0 5.2 100.0
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8 4.0
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108 53.5 91.5 91.5
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202 100.0

4

8
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W2FREQ

13 6.4 10.7 10.7

13 6.4 10.7 21.5

76 37.6 62.8 84.3

19 9.4 15.7 100.0

121 59.9 100.0
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202 100.0
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74 36.6 63.2 63.2

12 5.9 10.3 73.5

30 14.9 25.6 99.1

1 .5 .9 100.0

117 57.9 100.0

85 42.1

85 42.1

202 100.0

1

2

3

4

Total

Valid

System

Missing

Total

Missing

Total

Frequency Percent

Valid

Percent

Cumulative

Percent

W4CANFIN

95 47.0 77.9 77.9

7 3.5 5.7 83.6

20 9.9 16.4 100.0

122 60.4 100.0

80 39.6

80 39.6

202 100.0

1

2

3

Total

Valid

System

Missing

Total

Missing

Total

Frequency Percent

Valid

Percent

Cumulative

Percent

W5CANAVL

44 21.8 36.1 36.1

37 18.3 30.3 66.4

34 16.8 27.9 94.3

7 3.5 5.7 100.0

122 60.4 100.0

80 39.6

80 39.6

202 100.0

1

2

3

4

Total

Valid

System

Missing

Total

Missing

Total

Frequency Percent

Valid

Percent

Cumulative

Percent

W6LIMIT
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38 18.8 67.9 67.9

4 2.0 7.1 75.0

14 6.9 25.0 100.0

56 27.7 100.0

146 72.3

146 72.3

202 100.0

1

2

3

Total

Valid

System

Missing

Total

Missing

Total

Frequency Percent

Valid

Percent

Cumulative

Percent

W7LMTDRP

11 5.4 11.0 11.0

11 5.4 11.0 22.0

1 .5 1.0 23.0

68 33.7 68.0 91.0

2 1.0 2.0 93.0

7 3.5 7.0 100.0

100 49.5 100.0

102 50.5

102 50.5

202 100.0

35

65

70

95

130

190

Total

Valid

System

Missing

Total

Missing

Total

Frequency Percent

Valid

Percent

Cumulative

Percent

WWKLYCAP
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