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Executive Summary 
 
Greenways are linear open spaces that are set aside for recreational use and generate a variety of 
benefits for communities including greater connectivity, improved environmental conditions, and 
flood mitigation. Greenways increase accessibility to walking, running, and biking paths, which 
provide residents with recreational spaces as well as transportation alternatives other than driving, 
thus improving the general health of the community. In addition to the added health benefits, 
greenways can also boost residential property values and trail tourism, producing positive 
economic outcomes for the communities they serve. 
 
Cary has already developed an impressive network of greenways, though many are still in the 
planning stages. As the town continues to grow and develop, it has the opportunity to establish an 
extensive, interconnected network of greenways, which will greatly improve its livability and 
appeal. To meet these objectives, the Town of Cary has proposed to construct a greenway along 
Walnut Creek, an area that is prone to flooding. 
 
We were asked to evaluate the potential impacts of developing a greenway along Walnut Creek. 
The town has already proposed a route for this particular greenway, and refers to it as the Irongate 
Greenway. As part of our analysis, we (a) explored alternative routes for the proposed greenway, 
(b) assessed the costs and benefits of acquiring homes that lie in the path of the greenway, and (c) 
examined strategies for reducing stormwater runoff, which could reduce flooding along Walnut 
Creek. 
 
Specifically, our analysis included the following: 
● A literature review pertaining to the potential economic impacts of greenways on property 

values, 
● An analysis of the financial impacts of acquiring homes along the greenway (a buyout), 
● An assessment of the feasibility of relocating low-income households that lie along the 

proposed greenway, 
● An evaluation of green infrastructure strategies that could be adopted to reduce stormwater 

runoff, and 
● An assessment of strategies to reduce impermeable surfaces and stormwater runoff in Cary.  

 
Our research began with an analysis of the town’s proposed Irongate Greenway, which follows 
Walnut Creek for a stretch until it intersects with Urban Park and continues north. We considered 
two different scenarios for the creation of a greenway along Walnut Creek, including their 
subsequent buyout strategies: 
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1. Scenario 1: Maintaining Cary’s proposed greenway route, using a 15-foot buffer around 
the greenway to determine the number of properties and/or structures that intersect it.1 This 
15-foot buffer was used in our analysis in accordance with Cary’s previous construction of 
greenways. Within these parameters, this scenario would require 1 house to be demolished 
in Urban Park as well as 44 easements for properties intersecting the path of the greenway. 
The scope of our analysis of this scenario includes the entirety of the proposed Irongate 
Greenway. 

2. Scenario 2: Maintaining Cary’s proposed greenway route, but considering a larger buffer 
around the greenway in certain areas. Within these parameters, this scenario would require 
the acquisition of 6 mobile homes and 1 non-residential structure on the Mobile Home 
Estates Co. property, as well as 10 easements for properties intersecting the path of the  
greenway. The scope of our analysis of this scenario does not extend further north than 
Urban Park. 

 
For scenario 1, we found that the estimated initial cost of the 44 easements would be $4,296,031, 
with a property tax loss of $336,755 over 30 years. For scenario 2, we estimated that the cost of 
the 10 easements would be $1,479,262.  Assuming a purchase premium of 15% for the 7 structures 
to be bought out, the overall cost of the buyout would be $541,776. This results in a total initial 
cost of $2,021,038 for Scenario 2, as well as an estimated tax loss of $166,259 over 30 years. In 
both buyout scenarios, these values will ultimately vary depending on whether or not the buyout 
participants relocate within the municipal boundaries of the town.  
 
A significant proportion of the homes considered in our hypothetical buyout scenarios were mobile 
homes, which are located in one of the two mobile home parks in the Town of Cary. These two 
mobile home parks provide affordable housing for low-income families in Cary. The loss of any 
of the mobile homes would reduce the available supply of affordable housing in the town. Thus, 
any proposed buyout should be coupled with relocation strategies to incentivize buyout 
participation and to assist low-income households in finding suitable replacement housing. 
 
Using GIS (see Figure 6) we determined that 34% of the surfaces within the Walnut Creek 
watershed are impervious, a number that will only increase as Cary continues to grow. Impervious 
surfaces refer to surfaces that water cannot pass through. This leads to challenges such as 
stormwater runoff - excess water that can exacerbate flooding and often contains pollutants that  
contaminate surrounding bodies of water. 
 

                                                
1 Dan Clinton, a stormwater engineer for the Town of Cary, informed our group that greenways must be 
15 feet across to accommodate foot emergency vehicle traffic.  
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To mitigate the impact of impervious surfaces, we identified several locations within the Walnut 
Creek watershed that would be suitable for a green infrastructure pilot program. The program 
would include several high profile buildings, including public and private properties. These 
properties would implement green infrastructure as part of their proposed plans (this is especially 
feasible for developments such as Fenton Place, which is still in the proposal stage) or as part of 
the redevelopment of existing properties. This pilot program would increase awareness of the 
benefits of green infrastructure as well as model how effective and accessible different modes of 
green infrastructure can be.  
 
Recommendations 

1. Construct the Irongate Greenway along Walnut Creek using the route proposed by the 
town, but ending construction at Urban Park. 

2. Implement a buyout to acquire the 6 mobile homes and 1 non-residential structure on the 
Mobile Estates Co. property that border Walnut Creek (see Figure 4). We suggest that these 
structures be bought out for the safety and comfort of both the homeowners and the trail 
users; though they lie outside of the 15-foot buffer, they sit too close to the proposed 
greenway. This buyout would also require 10 easements for properties along the path of 
the proposed greenway. 

3. Before acquiring any of the homes, develop and implement strategies to relocate buyout 
participants within the municipality, to avoid a loss of tax base. 

4. Implement green infrastructure in select areas of downtown Cary and within the Walnut 
Creek watershed. 

5. Develop a pilot Green Infrastructure Program for the Town Hall, Cary Public Library, 
Downtown Park, Fenton Place, and Cary Towne Center Mall.  

6. Reduce minimum off-street parking requirements to reduce overall impervious surfaces. 
7. Increase on-street parking prices. 
8. Implement a stormwater fee to fund green infrastructure and buyouts. 
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Introduction 
  
The Town of Cary requested that we conduct an analysis of the implications of building the 
Irongate Greenway along Walnut Creek. The town had several goals in mind for this project, 
including identifying measures to mitigate the impact of flooding along Walnut Creek and to 
increase connectivity throughout their community. In respect to the latter objective, the proposed 
Irongate Greenway would achieve this by establishing more pathways between the downtown area 
and the rest of the Town of Cary’s already extensive network of existing and proposed greenways. 
 
This report summarizes our analysis of the proposed greenway, including an examination of its 
various economic, social, and environmental costs and benefits. Based on this analysis we 
determined that in order to construct the Irongate Greenway, the Town of Cary would need to 
purchase a number of homes and/or easements along Walnut Creek. Many of these properties are 
occupied by low-income residents; therefore, we included in our analysis a consideration of 
affordable housing options in the Town of Cary. We then investigated how parking and 
impermeable surfaces in Cary contribute to flooding in and around Walnut Creek, and how the use 
of green infrastructure could reduce or capture stormwater runoff. 
  
This report concludes with a set of recommendations for the Town of Cary to meet its flood 
mitigation and connectivity objectives through the development of the Irongate Greenway. These 
include a recommended route for the Irongate Greenway, several relocation strategies not only to 
incentivize buyout participation, but also to meet the needs of relocated homeowners looking for 
affordable housing, and minimizing stormwater runoff by reducing minimum parking 
requirements and promoting the incorporation of green infrastructure in new and existing 
developments.  



 

8 

Figure 1. A Segment of The Proposed Pathway of the Irongate Greenway 
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Figure 2. Proposed and Existing Greenways in the Town of Cary 
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Methodology 
 
In our analysis we examined the economic, social, and environmental implications of the proposed 
Irongate Greenway. We will begin with a brief overview of our methodology before going into 
greater detail on each aspect of our analysis. 
 
In order to understand the potential economic impacts, we first conducted a literature review of 
the impact of greenways on surrounding property values. We then conducted a financial analysis 
to determine the number of properties that would have to be purchased or negotiated with for 
easements in each of two buyout scenarios, and calculated the potential cost of acquiring them as 
well as the loss in property tax revenue to the town over the short- and long-term. To determine 
how the construction of the Irongate Greenway could affect those living in the floodplain, 
particularly in the mobile home parks, we researched affordable housing alternatives available in 
the town and investigated possible relocation options for the homeowners who participate in the 
considered buyout scenarios. To mitigate stormwater runoff and flooding, we estimated the 
amount of impervious surfaces in the town and reviewed and compared the town’s parking policies 
to those of other towns in North Carolina. Finally, we researched various kinds of green 
infrastructure and identified potential areas in which the town could implement them.  
 
In our literature review, we researched how the construction of greenways affects surrounding 
property values. Our intention was to determine whether an increase in property values could make 
up for the potential loss in property tax revenue from any homes that participate in a buyout whose 
residents do not relocate within the town. To conduct this literature review, we used a search engine 
on the UNC-Chapel Hill university libraries website as well as Google Scholar and found 8 articles 
that examined the impact of greenways on property values. Key words and phrases used in the 
searches were ‘economic impacts,’ ‘greenways,’ ‘property values,’ and ‘North Carolina.’ 
 
As part of our analysis of the impact of a buyout on property tax revenues, we used the Wake 
County Real Estate Property Files to research properties within the proposed pathway of the 
Irongate Greenway. This research provided the properties’ assessed land and structure values, 
which are compiled in Exhibit A – Walnut Creek Property Data Table in the Appendix. A purchase 
premium of 10% was applied to the property values in order to take into account above-market 
prices that Cary may have to offer property owners to convince them to participate in a buyout. 
Then, in order to assess the financial impact from a tax perspective (beyond the outright purchase 
price), the study applied Cary’s property tax rates to come up with annual tax losses for purchased 
properties at the town and county level. Finally, in order to address the long-term impact, these tax 
losses were extended over a 10, 20, and 30-year horizon and discounted to present value using a 
rate of 2% to reflect inflation. 

We also examined several case studies to determine strategies to incentivize homeowners to 
participate in a potential buyout, as well as a variety of possible relocation options for buyout 
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participants. In order to consider the relocation needs of low-income buyout participants, we 
researched existing affordable housing options available in Cary. To better understand affordable 
housing availability in the Town of Cary we spoke with Dan Clinton and Meredith Gruber. 

To estimate the amount of impervious surfaces in the Walnut Creek Watershed, we used GIS 
mapping to identify the boundary of the watershed and then, using satellite photographs of Cary, 
delineated parking areas within the watershed. This gave us an idea of how much land is covered 
by impervious surfaces such as pavement, and roughly what percentage of land in the watershed 
is being used for parking. Next, we reviewed parking policies in Cary’s Land Development 
Ordinance and compared its policies to three other North Carolina cities:  Carrboro, Charlotte, and 
Durham. These cities were selected because they provide insight on parking limitations in cities 
of differing populations and geographic size. All four cities are in North Carolina, which controls 
for any potential variation in land development laws that differ by state. We compared the four 
cities across a variety of factors, including population, population density, geographic area, and 
minimum parking requirements for residential, office, and retail land use. Our goal was to 
determine how Cary’s parking policies compare to other cities in North Carolina. 
 
Much like the literature review for greenways and property values, we reviewed case studies and 
other literature regarding green infrastructure projects and practices, and examined the Town of 
Cary’s website to recognize green infrastructure projects the town already has in place.  
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Findings 
 
The following sections contain our findings on the economic, social, and environmental impacts 
of the proposed Irongate Greenway along Walnut Creek. 
 
Economic Impacts: Property Values 
 
Impact of Greenways on Property Values 
Based on our literature review of the impacts of greenways on surrounding property values, we 
found a positive correlation between greenways and economic benefits, including expenditures in 
the local economy and increases in property values of homes located near greenways. Our findings 
indicate that in areas with greenways in North Carolina, property values of homes increased by 
amounts ranging from $3,000 to $5,000 depending on their relative distance to nearby greenways, 
which equates to approximately a 3% and 4% increase respectively.2 However, in areas outside of 
North Carolina, the increase of property values ranged from 2% to 20%.3 Greenways in North 
Carolina also provide economic benefits to surrounding communities, particularly in food-related 
industries. As shown in a 2018 study by ITRE and Alta Planning + Design, the largest portion of 
expenditures by greenway users were in relation to groceries and restaurants (Table 1). 
  
A 2003 report prepared by the Rails to Trails Conservancy noted that in the Shepard’s Vineyard 
housing development in Apex, North Carolina, developers added $5,000 to the price of all 40 
homes located adjacent to a regional greenway.4 Despite the increase in price, these homes were 
the first to sell. Apex is smaller in population size than Cary (50,451 compared to  165,904), but it 
neighbors Cary and both are mostly suburban, commuter towns. 
  
“The Impact of Greenways in the Triangle: How the East Coast Greenway Benefits the Health and 
Economy of North Carolina’s Triangle Region,” a 2018 report created for the East Coast Greenway 
Alliance by Alta Planning + Design, focused on the different economic impacts--commercial and 
residential--that the regional greenway would have on the Triangle area in North Carolina. Based 
on previous studies which found that homes located within 0.25 miles of a greenway typically 
have a 4% increase in property values, the study estimated that the Triangle region would gain 
$164 million in one-time property benefits from the construction of the greenway.5 
  

                                                
2 Campbell, Harrison S. and Darla K. Munroe. Greenways and Greenbacks, (Southeastern Geographer, 2007). 
3 Crompton, J. L. The impact of parks on property value, (Journal of Leisure Research, 2001). 
4 N.a. Economic Benefits of Trails and Greenways, (Rails to Trails Conservancy, 2003). 
5 N.a. The Impact of Greenways in the Triangle: How the East Coast Greenway Benefits the Health 
and Economy of North Carolina’s Triangle Region 2001, (Alta Planning + Design, 2001). 



 

13 

Table 1. Summary of Literature Review Results 
 

Author(s) 
Year 

Published 
Location(s) of 

Greenways 
Types of 

Greenway(s) 
Change(s) in Property 

Values/Economic Impacts 

Rails to 
Trails 2003 

Apex, North 
Carolina Recreational 

All homes increased by $5,000 
sold first 

East Coast 
Greenway 
Alliance and 
Alta 
Planning + 
Design 2001 

Triangle 
Region of 

North, Carolina Recreational 
$164 million in one-time property 

benefits 

ITRE and 
Alta 
Planning + 
Design 2018 

Durham/Apex/
Cary, North 

Carolina Recreational 

18% users  spent average $20 on 
restaurants, 7% users spent 

average $35 on groceries (991 
respondents) 

Harrison S. 
Campbell 
and Darla K. 
Munroe 2007 

Charlotte, 
North Carolina Recreational 

$3,200 increase in value for 
homes located within 5,000 feet 

of a greenway 

J. L. 
Crompton 
and S. 
Nicholls 2005 Austin, Texas Recreational 

$44,332 increase in property 
value over 17 years 

J. L. 
Crompton 2001 

Multiple 
communities Multiple 20% increase in property value 

Paul K. 
Asabere and 
Forrest E. 
Huffman 2007 

San Antonio, 
Texas Multiple 

2%, 4%, and 5% increases in 
home price 

L. Schmidt 
and P.N. 
Courant 2006 

90 largest 
metropolitan 
areas in US N/A 

More likely to take lower wages 
if living near environmental 

amenities 

Note: The L. Schmidt and P.N. Courant study looked at environmental amenities in general, not just greenways, so it 
is not possible to characterize the type of greenways.  
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A collaborative effort between the Institute for Transportation Research and Education (ITRE) and 
Alta Planning + Design looked at the economic impact of shared-use paths on the American 
Tobacco Trail in Durham. Over the course of the past 3 years, ITRE and Alta conducted surveys 
of trail users to estimate their expenses based on their method of transportation on the trail. This 
included expenses for restaurants, groceries, retail, entertainment, and bike rental, depending on 
whether the users were walking, running, or biking on the trail.6 Based on the respondents, 
expenditures on food were far more common than retail or entertainment expenditures.7 This data 
is applicable to predicting the estimated economic impacts that proposed greenways in Cary could 
have, and where specifically these economic impacts from users of the greenways will be sourced. 
This study seems extremely relevant, given its focus on a trail that is close to Cary. 
  
Campbell and Munroe studied the impact of the Catawba Regional Trail on homes in Charlotte, 
North Carolina, and found that as distance from the greenway increased, the change in sales price 
decreased.8 This means that those homes located closer to the greenway had a larger increase in 
sales price than those further away. According to the study, a typical (median priced) single family 
home in Mecklenburg County, North Carolina, increased in value by $3,200 if it was located within 
5,000 feet of the greenway.9 

  
Crompton and Nicholls conducted a study of greenways in three neighborhoods in Austin, Texas. 
Though this city is significantly larger than Cary, the study is notable because it finds that 
greenways have a significant impact on property values. The three neighborhoods studied were 
Barton, Lost Creek, and Travis. In the Barton study area, distance to a greenway had no significant 
impact on the prices of the properties, but each property located directly adjacent to the greenway 
experienced a significant increase of $44,332 in property value.10 Unlike the Barton study area, 
homes in Lost Creek that were adjacent to the greenway did not experience a significant rise in 
property value, yet home prices fell significantly as distance to the nearest greenway entrance 
increased. The prices fell by $3.97/foot. The third study area saw homes on the greenway 
experience significant, positive rise in sales prices of about $14,777.11 
  
Crompton delved more specifically into the realm the impact of green spaces and parks on property 
values. Using evidence from 30 different studies, Crompton concluded that a home located near a 
park on average showed a 20% increase in property value.12 In addition, the study found that 

                                                
6 ITRE, Alta Planning + Design. 2018. Evaluating the Economic Impact of Shared Use Paths in 
North Carolina, (2018). 
7 Ibid. 
8 Campbell, Harrison S. and Darla K. Munroe. Greenways and Greenbacks: The Impact of 
the Catawba Regional Trail on Property Values in Charlotte, North Carolina, (2007). 
9 Ibid. 
10 Nicholls, S., and J. L. Crompton. The impact of greenways on property values: Evidence 
from austin, texas, (Journal of Leisure Research 37, 2005). 
11 Ibid. 
12 Crompton, J. L. The impact of parks on property values: A review of the empirical 
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individuals are more likely to purchase a property located close to a park than properties that do 
not offer this amenity.13 While increases in property values are beneficial to the local government, 
the increase in property taxes could create a financial burden for existing homeowners. 
  
In another study from Texas, Asabere and Huffman studied the relative impacts of trails and 
greenbelts on home prices in and around San Antonio, Texas. The results found that neighborhoods 
with trails saw a 2% increase in selling price, homes with a greenbelt saw a 4% increase, and 
neighborhoods that had both a trail and greenbelt saw a 5% increase.14 It seems that the more land 
that is left as green space, the greater the positive impact on property values. 
  
Greenways and environmental amenities also appear to be a positive externality in surrounding 
communities. Schmidt and Courant  looked at census data from the 90 biggest metropolitan areas 
in the United States, focusing on quantitatively measuring the likelihood of individuals to accept 
lower wages if living near ‘amenity-rich’ areas. Using a series of equations that measured 
consumer preferences, distances to ‘nice’ places, and equilibrium, the researchers determined that 
individuals were in fact more likely to take lower-wage jobs if living near amenity-rich areas.15 
This shows that access to amenities such as greenways can have a large impact on where 
individuals decide to live, and can be used towards planning and development projects for 
metropolitan areas. 
  
In conclusion, the majority of the studies we considered showed that greenways boost the value of 
nearby homes. The East Coast Greenway study by Alta Planning + Design and the American 
Tobacco Trail study by ITRE are particularly relevant, given their proximity to Cary. While the 
studies of greenways in Austin and San Antonio, Texas may seem less relevant, given the location 
and size of these cities compared to Cary, these were included in our analysis because they found 
significant positive economic impacts for greenways. The likely increase in property values that 
follows the construction of a new greenway could lead to an increase in property taxes that could 
help Cary pay for the maintenance of the new greenway, or at least justify the buyout of homes 
that lie in the path of the greenway. 
  

                                                
evidence, (Journal of Leisure Research 33, 2001). 
13 Ibid. 
14 Asabere, Paul K. and Forrest E. Huffman. The Relative Impacts of Trails and Greenbelts 
on Home Price, (Journal of Real Estate Finance and Economics, 2009). 
15 Schmidt, L. and P. N. Courant. Sometimes Close is Good Enough: The Value of Nearby 
Environmental Amenities, (Journal of Regional Science, 2006). 
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Greenway Buyout Financial Analysis 
Because the proposed pathway of the Irongate Greenway cuts through residential neighborhoods 
and encroaches on residential and non-residential properties, construction of the greenway would 
involve property buyouts and the purchase of easements from property owners. We conducted an  
analysis of the financial impact of two buyout scenarios by providing a valuation (on a tax basis), 
estimating an aggregate purchase price, and calculating the tax impact. This analysis focused on 
two scenarios: 1) the affected properties in the path of Cary’s proposed greenway, which would 
require the negotiation of 44 easements, and 2) our abridged greenway proposal, extending no 
further north than Urban Park, which would require the negotiation of 10 easements and the buyout 
of 6 mobile homes and 1 non-residential structure (see Figure 4). Both analyses aim to shed light 
on the potential financial impact of the implementation of each scenario. 

As with any analysis of this kind, uncertainty is inevitable. Therefore, sensitivities are provided 
for two components of the study:  

1. Purchase Premium Sensitivity: While 10% was selected as the purchase premium of 
reference in the findings below, it would be naïve to think all property purchases occur at 
this figure. Certain property owners may have to be incentivized with higher premiums 
while others may be more willing to sell or negotiate an easement for their property at 
lower premiums. Additionally, tax value is not always indicative of fair market value, and 
so a portion of the purchase premium can be thought of as a “fair market” premium. For 
these reasons, the sensitivity includes purchase premiums ranging from 0% to 40% to show 
a range of potential costs to the town. Purchase Premium Sensitivities can be found for 
both Scenario 1 and Scenario 2 in Table 5 and Table 10, respectively. 

2. Property Tax Loss Sensitivity: With regard to the property tax loss associated with 
government purchase of properties, an important consideration is whether or not bought-
out residents choose to relocate within Cary. If they do, any initial tax losses would cancel 
out upon residents’ repurchase of properties in Cary. Additionally, we sought to quantify 
the tax loss resulting from easements. Typically, the way a home’s assessed value is 
impacted by the negotiation of an easement is determined by subtracting the full cost of 
the easement from the tax value of the property, then reassessing the taxes owed based on 
this new value. This study assesses different tax losses to the town based on the premium 
paid on easements and bought-out properties. The study assumes that because the only 
properties proposed for a buyout are mobile homes, and because there are no vacancies for 
mobile homes in the town, these residents will most likely relocate outside of Cary and 
take their tax revenue with them.  
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Our assumptions, which were used in both proposals, are summarized in the following table.  

 
Table 2. Assumptions Schedule 

   
  Premium (reference)   10% 

  Property Tax Rate (Cary)   0.350% 
  Discount Rate   2.0% 

 
 
Scenario 1 
 
Figure 3. One Structure in Scenario 1

 
In our analysis of Scenario 1 we considered which structures and properties may be infringed upon 
by the path of Cary’s proposed Irongate Greenway. In Figure 3, we found that the pathway would 
intersect with just 1 structure, but after further research we found that this structure is either 
currently dilapidated or non-existent, so it is not included in our analysis. We determined that this 
scenario would require the negotiation of 44 easements in the Walnut Creek watershed. We applied 
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various premiums between 0% and 30% to these easements in order to provide a range of potential 
costs to the town, depending on the amount of financial incentive required to motivate property 
owners to allow their property to be used for the greenway. At our reference premium of 10%, this 
produces an initial cost to the town of $4,296,031 (Table 3). However, this cost grows when 
considering tax revenue losses over the next several decades. 

 
Table 3. Easement Cost Estimations for Scenario 1  

 

  Easement Premium   Easement Cost  
  10%   $4,296,031 

 
 
Using standard easement methodology, depending on the price paid for the easements, Table 4 
reflects a range of potential tax losses over time to the town as a result of the easements. At our 
reference premium of 10%, this would produce an annual tax loss of $15,036 in the first year and 
cumulative tax losses of $135,063, $245,861, and $336,755 after 10, 20, and 30 years, respectively 
(Table 4). However, with respect to the literature review, it is possible that the presence of a 
greenway would raise the property value of nearby homes, increasing the total tax base of the 
town. It is important to recognize this potential value creation as a result of greenway 
implementation, but it is safer to conservatively estimate costs without quantifying this effect. 
 
 
Table 4. Property Tax Losses for Scenario 1  

 
  Easement Premium 1 year 10 years 20 years 30 years 

  10%  $15,036  $135,063  $245,861  $336,755 
 
 

We have provided the following sensitivity table to reflect possible cost proposals to the town 
using a range of different premiums. In our most expensive proposal, the easement of 44 homes 
would yield an initial cost of $11,561,921, while the cheapest would yield an initial cost of just 
$663,086 (Table 5). 
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Table 5. Easement Premium Sensitivities for Scenario 1  

 

  Easement Premium   Easement Cost  
  0%   $663,086 
  5%   $2,479,558 
  10%   $4,296,031 
  15%   $6,112,503 
  20%   $7,928,976 
  25%   $9,745,448 
  30%   $11,561,921 

 

As stated above, Cary stands to lose a good portion of the tax revenue collected from the homes 
that would be eased in this proposal due to the methodology by which easements typically impact 
assessed tax values. As such, we have formulated a set of possibilities in terms of the amount of 
revenue the town could lose depending on the average easement premium paid to property owners. 
If the town is not required to pay any easement premium, this would yield an annual tax loss of 
$2,320 after the first year and cumulative losses of $20,846, $37,948, and $51,977 after 10, 20, 
and 30 years, respectively. At the highest premium considered in our study, 30%, annual tax loss 
after the first year would be $40,466 with cumulative losses of $363,495, $661,688, and $906,311 
after 10, 20, and 30 years, respectively. The study suggests that it is likely the town will have to 
pay some sort of easement premium to property owners to convince them to allow their land to be 
used for the greenway, with a full range of potential values below. 

 
Table 6. Cary’s Property Tax Losses 

 
  Easement Premium 1 year 10 years 20 years 30 years 

  0%  $2,320  $20,846  $37,948  $51,977 
  5%  $8,678  $77,954  $141,905  $194,366 

  10%  $15,036  $135,063  $245,861  $336,755 
  15%  $21,393  $192,171  $349,818  $479,144 
  20%  $27,751  $249,279  $453,775  $621,533 
  25%  $34,109  $306,387  $557,732  $763,922 
  30%  $40,466  $363,495  $661,688  $906,311 
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Scenario 2 

Figure 4. Mobile Homes and the Non-Residential Structure in Scenario 2 

 
The second scenario considered for analysis would require the negotiation of easements with 10 
property owners and the buyout of 6 mobile homes and 1 non-residential structure. Figure 4 shows 
the Mobile Estates Co. mobile home park, and highlighted in red are the structures slated to be 
bought out. The cost of the 10 easements, assuming a 10% easement premium for reference, would 
be $1,479,262; including the 7 buyouts, assuming a purchase premium of 15%, at a total cost of 
$541,776, produces a total initial cost of $2,021,038 (Table 7). Due to the fact that the mobile 
home park is classified in tax records as one single property, the cost of this buyout was 
approximated by dividing the total park value by the number of structures that occupy it, then 
multiplying the result by the number of structures to be purchased. 

Table 7. Easement and Buyout Cost for Scenario 2  
 

  Easement Cost (10%)   $1,479,262 
  Buyout Cost (15%)   $541,776 

  Total Cost   $2,021,038 
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From a tax revenue perspective, these 10 easements and 7 buyouts would represent a considerable 
loss of town property tax revenue. Combining lost revenue from both, assuming a 10% easement 
premium and standard easement methodology in tax assessment, produces a total annual tax loss 
of $7,379 in the first year and cumulative losses of $66,682, $121,384, and $166,259 after 10, 20, 
and 30 years, respectively. 
 
Table 9. Property Tax Losses for Scenario 2  

 
Costs 1-Year 10-Year 20-Year 30-Year 

  Easements (10% Premium)   $5,177   $46,507   $84,658   $115,956 
  Buyouts (15% Premium)   $2,202   $20,175   $36,726   $50,303 

  Total   $7,379   $66,682   $121,384   $166,259 
 
The Town of Cary would likely have to offer homeowners above-market prices to motivate them 
to willingly allow their property to be used for the construction of the greenway. We created 
multiple different outlooks based on different easement premiums to quantify possible outcomes 
for the town. In our least expensive prediction for Scenario 2, in which the cost of the easement is 
the exact proportion of the property being eased multiplied by the assessed tax value, the town 
would pay homeowners $252,859, while in our most expensive prediction, at a 30% easement 
premium, the town would pay homeowners a total of $3,932,069 (Table 10). 

Table 10. Easement Premium Sensitivities for Scenario 2  
 

Easement Premium Easement Cost 
  0%   $252,859 
  5%   $866,061 

  10%   $1,479,262 
  15%   $2,092,464 
  20%   $2,705,666 
  25%   $3,318,867 
  30%   $3,932,069 

 
The cost of buying out the 7 structures in the mobile home park depends on the price accepted by 
the property owners, as well. The table below offers a range of potential buyout costs depending 
on the premium that must be paid to convince property owners to sell their property. Under the 
least expensive premium considered, the total cost would be $471,110, or the tax assessed value 
of the properties, while the most expensive, at a 30% premium, would cost $612,443 (Table 11). 
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Table 11. Buyout Cost Sensitivity for Scenario 2  
 

  0%   $471,110 
  5%   $494,666 

  10%   $518,221 
  15%   $541,777 
  20%   $565,332 
  25%   $588,888 
  30%   $612,443 

 
The potential tax loss to the town, according to standard easement methodology, depends on the 
premium paid on the easements. For the bought-out properties, the tax loss would be the same no 
matter the premium paid, as the total tax value would be the same no matter the price paid. This 
price is $471,110, and the corresponding tax loss values are shown above in Table 9. The table 
below displays a range of potential tax loss values for the easements alone, depending on the level 
of premium paid. The least expensive scenario yields a loss of $885 after one year and losses of 
$7,950, $14,471, and $19,821 after 10, 20, and 30 years, respectively. In the most expensive 
outlook, the town will experience losses of $13,762, $123,032, $225,032, and $308,225 after 1, 
10, 20, and 30 years, respectively (Table 12). 

Table 12. Easement tax loss sensitivity for Scenario 2  

 
Easement Premium 1-Year 10-Year 20-Year 30-Year 

  0%   $885   $7,950   $14,471   $19,821 
  5%   $3,031   $27,228   $49,565   $67,888 
  10%   $5,177   $46,507   $84,658   $115,956 
  15%   $7,324   $65,785   $119,752   $164,023 
  20%   $9,470   $85,064   $154,845   $212,091 
  25%   $11,616   $104,342   $189,939   $260,158 
  30%   $13,762   $123,621   $225,032   $308,225 

 
Our findings indicate that Scenario 2, involving fewer negotiated easements, would be much more 
financially feasible for the town in the short-term. Cary stands to lose a considerable amount of 
tax revenue as the result of the implementation of this greenway, so it is important to be prudent 
and calculating when making decisions regarding the greenway’s future. Additionally, per our 
literature review, greenways have been shown to increase property values of nearby homes, so it 
can be expected that the implementation of the greenway will have some impact on these values. 
However, due to the variable nature of the effect greenways can have on nearby homes, the effect 
was not quantitatively analyzed. 
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Social Impacts: Affordable Housing and Relocation 
  
According to the Cary Land Development Ordinance, mobile homes are not permitted within the 
Town of Cary except those in existing, grandfathered-in mobile home parks.16 This indicates that 
the owners of the 6 mobile homes in Scenario 2 (Figure 4), if relocated, would either be displaced 
outside of the town or to an area of Cary that provides low-income housing, which is usually in 
the form of high-density housing, like apartments, rather than single-family homes. 
 
The Problem at Hand  
There is currently a bit of a shortage of affordable housing available in Cary. The Town’s current 
affordable housing initiatives focus primarily on “those with special needs, seniors on fixed 
incomes and those just starting on the housing ladder,” which means that low-income residents 
outside of those parameters seeking affordable housing may have a difficult time doing so.17 That 
being said, the town has made it a priority to “increase the amount of affordable housing to help 
promote economic, racial and ethnic diversity while also enlarging the pool of workers for local 
employers, including Town government.”18  
 
Relocation Availability Within Cary 
Cary’s Affordable Housing Initiative outlines various affordable housing options; however, the 
needs of very low-income, minority households are not specifically addressed beyond noting that 
“increasing the amount of affordable housing to help promote economic, racial and ethnic 
diversity” is a priority moving forward. The Town’s 2020 Affordable Housing Initiative states that 
“the Town can provide limited assistance to the Very Low-Income group because it does not have 
a Section 8 housing program, has a small homelessness problem, and is supportive of the City of 
Raleigh and the Wake County Housing Authorities.”19 
 
One of the challenges, according to Dan Clinton--a stormwater engineer with the town--is that, 
because much of Cary is already developed, the land required to build new affordable housing 
developments within the town is almost non-existent. Because there are limited opportunities for 
low-income individuals and families to relocate within the town, the residents of the 6 mobile 
homes affected by the buyout proposed in Scenario 2 would likely have to relocate outside of Cary. 
This would result in the loss of property tax revenue for the town (as shown in the Greenway 
Buyout Financial Analysis section included earlier in this report). Though such effects would be 
much more difficult to measure, the relocation of these residents outside of Cary would also result 
in the loss of the contributions these residents make to their local economy through their 
employment and expenditures. It is also important to consider that the mobile home community 

                                                
16 Cary, NC Code of Ordinances and Land Development Ordinances (Cary, NC, 2018). 
17 Julie Clifton, Affordable Housing Initiative, (Cary, NC, 2017). 
18 Harold Weinbrecht, The Town of Cary 2020 Affordable Housing Plan, (Cary, NC, 2010). 
19 Julie Clifton, Affordable Housing Initiative, (Cary, NC, 2017). 
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may be tight-knit, and that potential buyout participants may not want to be separated from friends, 
family, and neighbors. 
 
The town’s goals for future affordable housing policies and initiatives can be found in The Town 
of Cary’s 2020 Affordable Housing Plan in a section titled “Recommendations for Affordable 
Housing Strategies.”20 These recommendations outline how the town plans to implement its goals 
for adopting a more comprehensive affordable housing policy, create new and existing programs 
and establish a revolving loan fund to support such programs, and to establish realistic affordable 
housing goals by 2020. Cary set a goal of creating 40 new affordable rentals per year, 8 new owner 
housing units per year, and the repair or rehabilitation of 15 owner units per year by 2020. 
 
  

                                                
20 Harold Weinbrecht, et. al., The Town of Cary 2020 Affordable Housing Plan, (Cary, NC, 2010). 
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Environmental Considerations: Parking and Green Infrastructure 
 
Parking 
As part of our analysis, we considered several factors that could potentially influence the 
environmental resiliency of the city, especially if the Irongate Greenway were constructed. 
Because Walnut Creek is prone to flooding, and runoff from impermeable surfaces can exacerbate 
flooding, we identified impermeable surfaces in the watershed using aerial photographs (see Figure 
5). We also reviewed the town’s parking regulations in the Cary Town Ordinance. 
 
Table 13. North Carolina Cities and Parking Standards Based on Land Use 

 

City 

Geograph
ic Area 
(mi²) 

Population 
(2017) 

Pop. 
Density  

(People/m2) 

Minimum 
Residential 

Spaces 
(per dwelling 

unit) 

Minimum 
Retail 
Spaces 
(per ft2) 

Minimum 
Public 
Spaces  
(per ft2) 

Cary 57 mi² 166,000 ~2936.60 

2 + .25 for 
visitor 

parking 250 ft2 
1 per 5,000 

ft2 

Carrboro 6.4 mi² 22,000 ~3346 Per du 200 ft2 - 

Charlotte 306 mi² 810,000 ~2805 Per du 600 ft2 
1 per 600 

ft2 

Durham 110 mi² 263,000 ~2426.78 Per du 200 ft2 
1 per 1000 

ft2 

US Census Bureau (2017) 
  
Based on the information above, it is clear that Cary’s parking policy is no more or less restrictive 
than Carrboro or Durham's when it comes to general requirements based on residential and retail 
spaces. The parking for public space is much less in Cary than in the comparable cities, however. 
All four cities have some loopholes included in their parking policies, such as differences in 
parking regulations for certain city zones in Durham and Carrboro, or a stipulation that a Planning 
Director/Town Council could cut up to 30% in shared parking permits at their discretion. It is also 
worth noting that Charlotte, the second largest city by population in the Southeast, after 
Jacksonville, FL, has much less restrictive requirements when it comes to minimum residential 
and retail parking than Cary.21 
  

                                                
21 Cary,  2003; Carrboro, 1980; Charlotte, 2018; Durham, 2018. 
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Literature we reviewed on the topic describes some of the problems caused by an excess of 
impermeable surfaces, such as increased stormwater runoff and flooding in vulnerable areas, 
which goes hand-in-hand with problems related to parking itself.  UCLA research professor 
Donald Shoup, an expert on parking policies, asserts that parking spaces are much more than just 
a place to leave a car, and they present many more opportunities as well. By getting rid of minimum 
requirements for off-street parking, charging the right price for on-street parking, and using 
parking revenue to improve public services on metered streets, cities can create more walkable 
downtowns and neighborhoods.22 He also points out that with the implementation of such policies, 
congestion and pollution will be greatly reduced, which is good for the community.23 
  
FEMA identifies flood zones throughout the country in order to highlight areas that are at high risk 
of flooding. Although FEMA takes into consideration a range of factors, including the elevation 
level of the homes, FEMA’s flood maps don’t always take into consideration the impact of 
impervious surfaces on flooding.24 “The more we develop an area, the more rainfall we put as 
runoff directly into streams that have evolved to handle only a fraction of that runoff, and the more 
that happens, the greater the likelihood of a catastrophic flood.”25 Figure 5 shows the impermeable 
surfaces within the borders of the Walnut Creek Watershed, highlighted in pink. The figure shows 
the large amount of impermeable surfaces near and around Walnut Creek, an amount that is likely 
to increase in the future as the town continues to grow and develop. For example, the proposed 
Fenton Place development will replace forested areas with impervious surfaces. 
 
  

                                                
22 Shoup, Donald C. 2005. The high cost of free parking. Chicago: Planners Press, American Planning 
Association. 
23 Ibid. 
24 Frazer, Lance. "Paving Paradise: The Peril of impermeable Surfaces." Environmental Health 
Perspectives 113 (July 2005): A456-462. Accessed October 2018. 
25 Ibid. 
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Figure 5. Impermeable surfaces in the Walnut Creek watershed 

 
Data Source: Impermeable Surface file on Box, Watershed Shapefile sent by Dan Clinton 
 
After conducting our GIS analysis we were able to determine that around 34% of the entire Walnut 
Creek Watershed consists of impermeable surfaces, which include rooftops, parking lots, and 
roads. As Cary strives to meet the goals laid out in the The Cary Community Plan 2040, 
development will only increase throughout the town, which will subsequently result in an increase 
in the amount of impermeable surfaces. According to The Cary Community Plan 2040, only 18% 
of land in Cary is available for development within Cary’s jurisdiction. However, the report also 
states that “because only 18% of Cary’s planning and zoning area is undeveloped, future 
development will come more and more in the form of infill development and redevelopment of 
existing developed sites.”26 Because this plan is not binding, we can only hope that this statement 
stands through 2040. Another significant aspect of Figure 5 is that it clearly shows pockets of high 
impermeability along the riverbank. Homes further Southwest along the riverbank tend to flood 
more than residences further upstream, giving a visual representation of vulnerability to flooding 
in the watershed. 

                                                
26 Weinbrecht, Harold, Et al. "The Town of Cary 2020 Affordable Housing Plan." Town of Cary. October 
10, 2010. 
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Green Infrastructure 
According to the EPA, green infrastructure is a cost-effective way to reduce stormwater runoff and 
flooding through nature-mimicking methods such as rain gardens, water barrels, bioswales, and 
permeable surfaces.27 
 
In the section below, we summarize several different types of green infrastructure. 
 
Rain Gardens 
Rain gardens are specifically structured to reduce runoff, maximize infiltration, eliminate 
additional watering and maintenance, and filter pollutants found in the water. They are typically 
comprised of native plants--in Cary, this would include Joe Pye weed, goldenrod, black-eyed 
Susan, and switchgrass--planted in a slightly depressed bed. By using plants with longer roots, 
water is stored and held in the soil longer, and pollutants in runoff are filtered and deposited deeper 
into the soil. These gardens are often dry, meaning there is very little maintenance to preserve 
these small plots, and the flowers provide habitat for insects, specifically pollinators such as bees 
and butterflies.  These beds not only reduce stormwater runoff, but also improve the overall appeal 
of empty lots, sidewalks, and public buildings. These gardens are most frequently used in front of 
homes, businesses, and other public spaces that have the room to sustain landscaping.28 The 
average cost to build rain gardens in residential areas is three to four dollars per square foot.29 
However, this average varies based on the depth of the garden, the existing type of soil, and the 
plants in the garden.30  
 
In Burnsville, MN, a town of a similar size and population as Cary, the Metropolitan Council 
funded a rain garden system to mitigate stormwater runoff by diverting it to a nearby lake. The 
city was able to introduce 17 new rain gardens within a 25-lot, 5.3-acre neighborhood with 
traditional curbs and gutters. The town then compared the stormwater management of homes with 
rain gardens to a control site. The results were promising; their paired watershed study found, with 
greater than 95 % certainty, that the rain gardens designed to capture 0.9 inches of rainfall 
successfully reduced stormwater runoff by 90%.31 This study illustrates the effectiveness of rain 
gardens in reducing stormwater runoff.  

                                                
27 “What is Green Infrastructure?” EPA online, last modified July 3, 2018. 
28 “All About Rain Gardens,” Groundwater Foundation, last modified 2018. 
29 “Creating a Rain Garden.” Interstate Commission on the Potomac River Basin, ICPRB, 2018. 
30 Ibid. 
31 Barr Engineering Company. 2006. “Burnsville Stormwater Retrofit Study.” Retreived from 
http://www.ci.burnsville.mn.us/DocumentCenter/Home/View/449 
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Figure 6. Component of a Rain Garden 

 
Figure 6 shows the various components of a rain garden, including native plants, reclaimed water, and 
berms.32 
               Figure 7. Cary Rain Barrel 
Rain Barrels        
Rain barrels collect roof runoff, creating a free source of excess water for 
garden use as well as reducing the amount of water that runs into storm 
sewers. Rain barrels are placed beneath downspouts, or have downspouts 
connected directly to the barrels.33 Most barrels are sold in home and 
garden retail stores, though the town of Cary also offers annual sales. 
 
Bioswales 
Much like rain gardens, bioswales are used to capture, filter, and slow the 
movement of runoff. They are most effective when placed alongside roads and parking lots, or any 
other large impermeable surface. Bioswales are able to capture even greater volumes of water than 
water gardens, which require a deeper pond depth.34 They utilize a combination of gravel and 
vegetation to allow rain or other forms of runoff to infiltrate the bioswale quickly, trapping the 
water.35  
 
 
 

                                                
32 City of Hoboken, Twitter post, 2 August 2017, 11:20 a.m., 
https://twitter.com/CityofHoboken/status/892812411740270607 
33 “United States Environmental Protection Agency,” Green Infrastructure, 2018. 
34 “Rain Gardens and Bioswales,” Soil Science Society of America, last modified 2018. 
35 “Whats a Bioswale?,” Media Group Lifestyle, last modified 2016. 
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Figure 8. Bioswales36 

 
 
Permeable Surfaces 
Used to construct parking lots, driveways, and roads, permeable surfaces slow water’s movement 
during and after a rain event. The small holes in porous asphalt allow water to seep through to a 
layer of stone below the surface, are made so that the rock layer properly drains the water without 
it surfacing back to the asphalt layer.37 Permeable concrete is similar in substance to regular 
concrete, but rather than sand or clay, it consists of a coarse aggregate. 
 
Benefits of permeable concrete include a 20-40 year life expectancy (equal to regular concrete), 
and that it does not require underground piping, storm drains, sloping, or grading. Though the 
initial cost is higher than regular concrete, when building new roads, bike lanes, or parking lots, 
the overall cost is ultimately reduced by avoiding the additional costs associated with impermeable 
infrastructure or removing old infrastructure.38 
 

                                                
36 Emeson, M. “Digging into Bioswales,” Oregon State University, Nov. 29, 2016. 
37 Wolf, S., “Porous Asphalt Paving- Cost and Environmental Benefits,” Wolf Paving, last modified May 
2, 2017. 
38 “Permeable Pavement,” Green Building Alliance, last modified 2016. 
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Pavers are an alternative to asphalt that are frequently used in light traffic areas such as parking 
lots, sidewalks, and driveways. Pavers consist of brick or stone blocks separated by coarse gravel, 
grass, or moss, which allows water to seep through into the aggregate base.39   
 
 Figure 9. Permeable Pavers40 

  
As Cary continues to grow, the increase in impermeable surfaces--roads, rooftops, and parking 
areas--will increase stormwater runoff and exacerbate flooding problems. However, by 
implementing green infrastructure, Cary could not only reduce its stormwater runoff, but benefit 
from the numerous beautification and health advantages green infrastructure has to offer.41 
 
The First United Methodist Church in downtown Cary has already incorporated several green 
infrastructure elements into their structure, and could serve as an example for other privately 
owned properties in Cary. Already, Cary has promoted sustainable measures by collecting and 
distributing reclaimed water. Residents who irrigate with reclaimed water are exempt from the 
ADW (Alternate Day Watering) ordinance.42 However, Cary does not currently offer residents 
stipends for introducing rain gardens or installing rain barrels. By adding green infrastructure 
projects downtown, Cary would increase their visibility and help spur interest in such projects 
elsewhere in the community. 
 
  

                                                
39 “Permeable Pavers,” Belgard, last modified 2018. 
40 CityMetric Staff, “Permeable paving; the solution to icy roads and flooding,” last modified 20 Nov 
2014. 
41 “Sustainable Stormwater Options,” Raleigh, last modified 4 April 2018. 
42 “Water Conservation,” Town of Cary Website. 
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Recommendations 
  
The Town of Cary asked us to assess the implications of constructing the Irongate Greenway along 
Walnut Creek. We conducted an analysis of some of the economic, social, and environmental 
impacts of the proposed greenway. We also explored various methods to mitigate stormwater 
runoff in the Walnut Creek Watershed in order to reduce flooding along the creek. In addition, we  
considered several alternatives to the proposed path for Irongate, including shifting the greenway 
north and then along the railroad, or shifting it south, passing along or through schools and parks, 
but we ultimately determined that these were not feasible, and that maintaining Cary’s proposed 
route was the most sensible alternative. 
 
Based on these analyses, we offer several recommendations for the Town of Cary. 
 
Construct a segment of Cary’s proposed greenway 
We considered two scenarios: (a) fully constructing the original greenway route proposed by the 
Town of Cary, and (b) slightly modifying this original plan by only constructing the proposed 
greenway until it intersects with Urban Park, and extending no further north for the time being. 
Scenario 1 would require the acquisition of 1 home and the negotiation of 44 easements, as decided 
by Cary. Scenario 2 would require the acquisition of 6 mobile homes and one non-residential 
structure on the Mobile Estates Co. property, as well as the negotiation of 10 easements. 
 
We recommend that the Town of Cary construct the Irongate Greenway along the route proposed 
in Scenario 2, which follows Cary’s proposed pathway but extends no further north than Urban 
Park. We decided to recommend this shortened route of the proposed greenway in order to make 
the project more financially and practically feasible in the short-term. Our reasoning for suggesting 
the removal of the 7 structures on the Mobile Estates Co. property (see Figure 4), even though they 
lie outside of the minimum 15-foot buffer required by the Town of Cary, is that trail users and 
residents of the mobile homes alike would benefit from the added seclusion of the greenway this 
additional space would provide. Additionally, the residents of the mobile homes affected by the 
buyout would potentially benefit by relocating outside of an area that is prone to flooding, 
especially if they were to receive financial incentives for doing so. 
 
Incentivize buyouts and develop relocation strategies for buyout participants 
To construct the Irongate Greenway along Walnut Creek, the town would first need to 
communicate with the homeowners that would be affected by the proposed buyout and/or 
negotiation of easements in order to determine the likelihood of their participation. This proposed 
buyout would be conducted on a voluntary basis, and would therefore require the consent of the 
homeowners whose homes or properties intersect with the proposed path of the greenway, as well 
as the consent of the owner of the Mobile Estates Co. mobile home park, where the 7 structures 
proposed to be bought out are located. 



 

33 

 
We suggest the following strategies to increase buyout participation: 
 

Shortfall allowance 
One of the primary reasons why homeowners choose not to participate in a buyout is the 
fear of not being able to afford the cost of a replacement home. Buyout participants face 
the daunting challenge of finding a new home of comparable size, price, and condition in 
an area not prone to flooding. In such cases, the town could provide a “shortfall allowance” 
that  would cover the difference between the price of their new prospective home and the 
value of their current home prior to any flood damage that may have affected their home 
or property. This allowance could also go towards rental assistance, if homeowners are 
considering rental options for relocation. This policy was successfully implemented after 
Hurricane Floyd caused rampant flooding in Eastern North Carolina in 1999.43 

 
Financial incentive 
The town could also provide a modest financial incentive, say 15% above a home’s market 
value, to encourage homeowners in the path of the proposed greenway to sell their home. 
Such incentives have been used to successfully increase buyout participation in order to 
construct greenways or in the event of flood damage, such as the New York Rising 
program, which was established after Hurricane Sandy in 2012.44 

 
Stipulate relocation within town boundaries 
To get the most out of its investment, the town could stipulate that any recipients of 
financial incentives must agree to relocate within the Town of Cary and agree to stay within 
the town limits for a certain number of years, which would minimize property tax revenue 
losses. This policy has been used in Kinston and Rocky Mount, NC and resulted in a 90-
95% retention rate among buyout participants. However, this strategy may not be as 
feasible in Cary, because the residents affected by the buyout are predominantly low-
income, and there are limited affordable housing alternatives within the town. 
 

If possible, the town should try identify suitable relocation options for residents displaced by the 
proposed buyout. If the residents are predominantly older, for example, they may be more likely 
to benefit from the existing affordable housing options developed by the town. 
 
Dealing with buyout “holdouts” 
Should the owners of the 6 mobile homes that would be affected by the buyout proposed in 
Scenario 2 choose not to leave, even with the addition of a financial incentive, there are several 
possible alternatives. The first is to go ahead and purchase the homes of willing buyout 

                                                
43 UNC Institute for the Environment, “Rocky Mount, North Carolina,” 6. 
44 UNC Institute for the Environment. “Financing and Incentivizing Floodplain Buyouts:A Guide,” 16. 
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participants; after determining which homes were acquired in the buyout, the town could then hold 
off on the construction of the greenway until the “holdouts” have been acquired. Acquiring all of 
the homes eligible for the potential buyout may be a long process, particularly if many of the 
homeowners do not want to leave out of concern that they may not be able to find plausible 
affordable housing alternatives. 
  
After determining the number of mobile homes acquired in an incomplete buyout scenario, the 
town could also reevaluate its development plans to determine if the greenway could be 
constructed within the existing parameters of the successfully acquired properties. It should be 
noted that the buyout outlined in Scenario 2 was proposed for the ease and comfort of the mobile 
home residents as well as the trail users, and is not necessarily a requirement. The 6 mobile homes 
that would be affected by this proposed buyout lie outside of  the 15-foot buffer required by the 
town; therefore, the proposed route of the Irongate Greenway could still be constructed even 
without the participation of these mobile home residents in the proposed buyout. 
 
Should they wish to hold off on the construction of the greenway until all mobile homes have been 
purchased, the town could also consider whether the land acquired in an incomplete buyout could 
be used for some other beneficial green space in the interim. This strategy is often employed when 
a buyout results in a patchwork distribution (when the properties are dispersed across the landscape 
and are not contiguous).45 Such uses include community gardens, pollinator or multi-use habitats, 
green infrastructure to improve stormwater management, and pocket parks.  
 
The area around and including the Mobile Estates Co. mobile home park (where the 6 mobile 
homes affected by the buyout proposed in Scenario 2 are located), which consists of approximately 
250 mobile homes, is being targeted for redevelopment in the future, according to the Eastern 
Cary Gateway Special Planning Area plan.46 Therefore, communication with the owner of Mobile 
Estates Co. would also be needed to negotiate the buyout, and would also be imperative in 
beginning any future redevelopment of the area.  
 
Elevating mobile homes for flood adaptation 
Another option is to implement flood adaptation measures, such as elevating the mobile homes to 
protect them from future flooding. Two of the mobile homes in Mobile Estates Co. lie in the TCAP 
floodplain model, while around 40 mobile homes lie in the FEMA 100-year floodplain (see Figure 
10).47 Given the risk of flooding, it is plausible that at some point in the near-future the owners of 
these mobile homes may decide to sell their property, which would provide an opportunity for the 
town to acquire a few of the homes that lie in the path of the proposed greenway. After these 

                                                
45 UNC Institute for the Environment, “Floodplain Buyouts:An Action Guide for Local Governments on 
How to Maximize Community Benefits, Habitat Connectivity, and Resilience,” 18. 
46 Harold Weinbrecht, et. al., The Cary 2040 Community Plan, (Cary, NC, 2017). 
47 The TCAP floodplain model is from Cary’s Town Center Area Plan.  
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acquisitions, however, the town would still have to negotiate with the owner of Mobile Estates Co. 
to purchase land where the properties were located. The Cary Land Development Ordinance 
includes special considerations for mobile homes in “Special Flood Hazard Areas” and floodways, 
which require adaptation measures such as elevation or completely restrict their placement, 
respectively.48 
 
Figure 10. Structures Within Cary’s Town Center Area Plan Floodplain 

 

 
It should be noted that this option would only be a temporary solution to mitigating the effects of 
flooding in the area. Raising mobile homes to prevent potential flood damage would be relatively 
inexpensive compared to buying out the 6 mobile homes and relocating the residents, which we 
estimated to cost approximately $541,776 in our financial analysis (Table 7). The cost of elevating 
a home can vary between $5,000 to $15,000 depending on the age, height, and utility needs of the 
home, which means that the total cost of elevating the two mobile homes that lie in the TCAP 
floodplain model would be between $10,000 and $30,000.49 Raising these homes would still 
require the permission of homeowners as well as the owner of the mobile home park. The height 
requirements, and subsequently the cost, of the elevation would be based off the projected effect 
of future flooding. This option would be beneficial because it would ensure that the property tax 
revenue from the residents of the 6 mobile homes would remain within the town. 
                                                
48 Cary, NC Code of Ordinances and Land Development Ordinances (Cary, NC, 2018). 
49 HomeAdvisor, Inc, Learn How Much It Costs to Raise a Foundation, (2018). 



 

36 

 
Reduce minimum parking requirements and increase parking prices 
As we discussed earlier in our report, excess parking leads to increased stormwater runoff, which 
exacerbates flooding throughout Cary; for example, runoff from an acre of pavement is 
approximately 10–20 times greater than the runoff from an acre of grass.50 While implementing 
The Cary Community Plan 2040, the town should reduce off-street parking minimums to decrease 
the amount of impermeable surfaces in the Walnut Creek Watershed, as well as increase parking 
prices to generate revenue for functional amenities such as green infrastructure. Increasing the 
price of parking could also encourage a modal shift and result in greater use of Cary’s existing 
greenways as feasible transportation options. 
 
Promote the development of green infrastructure  
We recommend that Cary incorporate green infrastructure throughout the town in order to reduce 
stormwater runoff and reduce flooding. As the recent record rainfalls from Hurricane Matthew and 
Florence have demonstrated, even areas lying outside the mapped floodplain are subject to 
flooding. Our recommendations focus on three possible areas in which the town can promote the 
development of green infrastructure: 1) schools, 2) existing developments, and 3) new 
developments. 
 

Incorporate green infrastructure in schools 
In Cary’s schools, green gardens--particularly around drainage areas--would not only 
reduce stormwater runoff and flooding, but also create an invaluable outdoor classroom. 
The North Carolina Coastal Federation has worked with 16 of North Carolina’s east coast 
schools to develop rain gardens. These schools use the gardens as outdoor classrooms while 
also reducing stormwater runoff (see Figure 11).51  

 
  

                                                
50 Ibid. 
51 “School Rain Gardens,“ North Carolina Coastal Federation, last modified 2018. 
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Figure 11. School Rain Garden 

 
Figure 11 shows students learning in the Manteo Middle School rain garden. 

 
Introduce educational programs in schools 
The Town of Cary could promote green infrastructure in schools by offering a garden club 
or class for students. The town could offer funding to the schools to cover the costs of 
implementing green infrastructure projects. By creating a club or class with the purpose of 
creating and maintaining green infrastructure, the students would learn about the benefits 
of green infrastructure and the importance of reducing stormwater runoff. The students 
would likely become invested in their projects and help the town create and maintain green 
infrastructure projects in other areas, such as downtown. Throughout the process, students 
would also be able to learn the basics of gardening, such as which plants thrive in North 
Carolina residential areas, how to tend to plants, and the benefits of local gardens.  
 
These school programs could also add interpretive signs near their green infrastructure 
projects to help raise awareness among the broader community about the benefits of green 
infrastructure (see Figure 12). By having kids excited about their projects, it could 
encourage the surrounding community to learn more about green infrastructure and to get 
involved themselves. 
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Figure 12. Interpretive Green Infrastructure Sign in Nashville, TN Park52 

 
 
Retrofit existing buildings 
The best way to introduce green infrastructure to existing buildings within the Town of 
Cary would be to offer financial incentives to the owner of the property. These incentives 
could vary based on the amount of funding allocated towards green infrastructure, but some 
examples could include low-interest loans or tax credits for installation, awards or 
recognition programs for those that participate, and stormwater fees. The funds invested 
could pay off in the form of savings on costs to manage stormwater runoff downstream, 
such as the installation of larger pipes. Another way to incentivize existing properties to 
adopt green infrastructure would be to create an awards program to reward those who adopt 
these programs. The Town of Cary could also provide some sort of watershed-friendly 
certification for businesses and homes that implement green infrastructure, and in return 
this could potentially increase their property values. 

 
Modify existing areas 
We recommend that the town encourage the addition of rain gardens to homes and pocket 
parks, bioswales on the sides of roads, and permeable pavement for new or repaired roads, 
sidewalks, and driveways within the Walnut Creek Watershed. For structures outside the 
TCAP floodplain, we propose increasing the proportion of green space to impermeable 
space. Public buildings such as the Town Hall and the library, as well as open spaces in the 
downtown area, could act as a model for businesses and private properties to add rain 
gardens, rain barrels, and permeable walkways. 
 
The Downtown Park, which lies near the headwaters of Walnut Creek, would be an ideal 
location to add green infrastructure and could serve as a model for other sites to emulate. 
For example, the Town Hall and the library could install rain barrels and rain gardens on 
their properties and use permeable pavement for their parking lots. The Downtown Park 

                                                
52 “Educational Awareness and Green Infrastructure.” Green Infrastructure Digest, Hawkins Partners, last 
modified October 26, 2009. 
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could use rain gardens paired with educational material to inform Cary residents about the 
benefits of green infrastructure, while the sidewalks running through downtown Cary 
would be a visible location for implementing bioswales. 

 
In 2012, Cary was awarded a grant from the EPA to create a more sustainable town plan. 
This included a central park in the downtown area to collect and process 100% of the 95th 
percentile storm event, as well as adding more sidewalk and bike lanes in the downtown 
area.53 While the plan suggested using recycled material, we would suggest using 
permeable pavers. We also suggest rebuilding old parking lots or sidewalks that are already 
scheduled for reconstruction with permeable pavers or concrete, but we are not suggesting 
Cary replace all impermeable surfaces with permeable pavers or concrete.  

 
Incorporate green infrastructure into redevelopment of Cary Towne Center Mall 
Figure 13 shows an aerial photograph of the Cary Towne Center Mall, which is almost 
entirely covered with impermeable surfaces, and more than half of that area is a mostly 
unused parking lot. With about 75% of the property’s runoff draining into Walnut Creek, 
this location could serve as a model of green development and demonstrate Cary’s 
commitment to becoming a greener, more livable community. 
 
Figure 13. Aerial Photograph of Cary Towne Center 

 
In Figure 13, Star 1 denotes Cary Towne Center and Star 2 denotes Stoneridge Gracious Retirement 
Living, which was, at the time of this photo, in the process of being built. 

                                                
53 EPA, “Cary, NC Sustainable Neighborhood Assessment,” last modified 16 April 2013. 
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According to the Town of Cary’s website, there are plans, known as Phase II, to redevelop 
the area as a mixed-use project, combining retail, residential, office, and hotel space, much 
like the proposed Fenton Place. Because these plans are still at an early stage, this provides 
Cary with the opportunity to incorporate green infrastructure elements to reduce 
impermeable surfaces and, subsequently, reduce stormwater runoff from this site. 
However, until Phase II begins, Cary Towne Center could act as a location for bioswales 
or raised gardens for residents living in Stoneridge Gracious Retirement Living. Rain 
barrels could supply these gardens with water, and the raised garden beds would collect 
more water as well as provide a habitat for insects and pollinators, and the residents at the 
retirement home would have access to gardening space, should they want it. 

 
Incorporate green infrastructure into new development 
Cary could create incentives for new developments to (a) reduce impermeable surfaces and 
(b) reduce stormwater runoff through green infrastructure. Incentives could include, for 
example, expedited permitting, decreased fees, zoning upgrades, and reduced stormwater 
requirements for those who participate.54 Many of these incentives offer lowered costs for 
developers and allow for a quicker development process, allowing the developer to increase 
their profit while also promoting green infrastructure to help the community. 

 
Development of the proposed Fenton Place will likely increase erosion and runoff to the 
adjacent Walnut Creek. The development will replace an undeveloped wooded area, a 
permeable surface, with buildings, roads and parking, which are all likely to be 
impermeable surfaces, leading to greater stormwater runoff. Incorporating green 
infrastructure into the project would offset some of additional runoff caused by the large 
amount of impermeable surfaces. The proposed development of Fenton Place provides an 
opportunity to incorporate permeable pavement on walkways and streets and include 
bioswales, rain barrels, and rain gardens throughout the development. 

 
Implement a stormwater fee 
Lastly, the Town of Cary could implement a stormwater fee. A stormwater fee has two purposes. 
The first is to generate revenue for stormwater management projects and the second is to 
incentivize the reduction of impermeable surfaces on private properties. Stormwater fees are based 
on the square footage of impermeable surfaces on a property. The larger the size of impervious 
surfaces on a property, the greater the stormwater runoff, which increases the burden for 
stormwater management by the town, so properties with more impermeable surfaces should be 
charged a higher fee.55 The Town of Cary could also provide stormwater fee discounts as 

                                                
54 “Five Types of Green Infrastructure Incentive Programs,” The Stormwater Report, last modified 
February 7, 2013. 
55 “Five Types of Green Infrastructure Incentive Programs,” The Stormwater Report, last modified 
February 7, 2013. 
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compensation for those who implement green infrastructure. By implementing green 
infrastructure, individuals will be reducing the runoff that ends up in the town’s stormwater 
management system. As an example, the city of Charlotte has an extensive stormwater fee 
program. With these fees, Charlotte has successfully implemented projects to improve storm 
drainage, restore streams and wetlands, and buyback flood prone areas.56 
  

                                                
56 “Storm Water Services Projects Overview.” City of Charlotte Government, last modified 2018. 
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Conclusion 
 
The Town of Cary, looking to reduce flooding in the Walnut Creek Watershed and ultimately 
improve the quality of life for the town's residents, tasked us with assessing the implications of 
constructing a greenway along Walnut Creek, particularly along the proposed Irongate Greenway 
corridor through Mobile Estates Co. mobile home park and across SE Maynard Road. To complete 
this task, we examined some of the economic, social, and environmental implications of building 
the greenway. This included an analysis of some of the costs and benefits associated with building 
the greenway as well as steps the town could take to minimize stormwater runoff, thus reducing 
flooding, as well as strategies that could be adopted to facilitate the relocation of homes purchased 
along the creek as part of a buyout.  
 
If Cary decides to implement the scenario we recommend (Scenario 2), it will have to buy out 6 
mobile homes and 1 non-residential structure as well as negotiate 10 easements. The cost of this 
buyout, including both the purchase of the homes and the cost of the easements, totals $2,021,038. 
In this scenario, we estimated that there would be a tax loss of $166,259 over 30 years if residents 
are not relocated within the town. If the town decides to implement Scenario 1 (Cary’s original 
proposal), in which 1 home would have to be bought out along with the purchase of  44 easements, 
the town should expect to spend a total of $4,296,031. This would also result in an estimated tax 
loss of $336,755 over 30 years. To put the cost of this project into perspective, Cary’s annual 
operating budget plus CIB (capital improvements budget) is $310,656,885. 
 
Before proceeding with either scenario, it is important that the town address its dearth of affordable 
housing options, as well as contact the mobile home residents and owner of Mobile Estates Co. to 
gauge how long it will take to acquire the needed properties. The town should also keep future 
greenway connections in mind. There is a significant number of greenways that already exist in 
Cary; the town should link the proposed Irongate Greenway with this already extensive, existing 
network to improve connectivity within the town and improve the quality of life for its residents.  
 
Because acquiring homes and easements along the path of the proposed greenway in a buyout will 
likely be time-consuming and costly, we anticipate that construction of the greenway will not occur 
overnight; in fact, we consider the development of the Irongate Greenway to be a long-term 
project. This is why, ultimately, we recommend that Cary should focus on constructing the 
greenway along the segment of its proposed route that is most prone to flooding (the route proposed 
in Scenario 2); in so doing, the town would be able to construct the greenway in a much shorter 
timespan while still meeting its long-term flood mitigation goals. 
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Appendix 
 
Exhibit 1. Walnut Creek Property Data Table. 

Address 
Land 
Value 

Structure 
Value 

Total 
Value 

Cary - 
Annual 

Property 
Tax 

Wake 
County - 

Annual 
Property 

Tax 

Combined 
Annual 

Property 
Tax 

120 MEADOW DR $109,232 $91,000 $200,232 $701 $1,231 $1,932 

122 MEADOW DR 80,085 91,000 171,085 599 1,052 1,651 

209 WALNUT ST 56,782 100,000 156,782 549 964 1,513 

719 SPRING ST 128,995 91,000 219,995 770 1,353 2,123 

418 WARREN AVE 76,141 106,000 182,141 637 1,120 1,758 

112 CLAY ST 96,946 92,000 188,946 661 1,162 1,823 

129 MEADOW DR 134,593 91,000 225,593 790 1,387 2,177 

106 CORONADO WAY 147,163 106,000 253,163 886 1,557 2,443 

104 CORONADO WAY 107,080 106,000 213,080 746 1,310 2,056 

102 CORONADO WAY 112,518 106,000 218,518 765 1,344 2,109 

100 CORONADO WAY 96,278 106,000 202,278 708 1,244 1,952 

220 WALNUT ST 32,019 75,000 107,019 375 658 1,033 

304 RALPH DR 175,821 106,000 281,821 986 1,733 2,720 

219 BYRUM ST 125,051 100,000 225,051 788 1,384 2,172 
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232 FAIRVIEW RD 60,974 100,000 160,974 563 990 1,553 

238 FAIRVIEW RD 80,849 106,000 186,849 654 1,149 1,803 

239 FAIRVIEW RD 112,006 106,000 218,006 763 1,341 2,104 

208 WALNUT ST 90,768 100,000 190,768 668 1,173 1,841 

311 E PARK ST 70,079 100,000 170,079 595 1,046 1,641 

319 E PARK ST 98,869 85,000 183,869 644 1,131 1,774 

230 FAIRVIEW RD 57,771 100,000 157,771 552 970 1,522 

306 WEBSTER ST 48,939 110,000 158,939 556 977 1,534 

300 Webster ST 97,881 110,000 207,881 728 1,278 2,006 

206 WALDO ST 69,710 100,000 169,710 594 1,044 1,638 

314 WEBSTER ST 46,548 100,000 146,548 513 901 1,414 

202 WALDO ST 96,163 100,000 196,163 687 1,206 1,893 

212 WALDO ST 164,617 100,000 264,617 926 1,627 2,554 

315 E PARK ST 37,162 100,000 137,162 480 844 1,324 

201 URBAN DR 115,220 100,000 215,220 753 1,324 2,077 

406 WALDO ST 131,460 75,000 206,460 723 1,270 1,992 

139 E CHATHAM ST 70,806 244,793 315,599 1,105 1,941 3,046 

322 WEBSTER ST 89,282 100,000 189,282 662 1,164 1,827 
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316 WEBSTER ST 110,332 100,000 210,332 736 1,294 2,030 

222 WALDO ST 113,039 100,000 213,039 746 1,310 2,056 

414 WALDO ST 120,848 60,000 180,848 633 1,112 1,745 

150 E CEDAR ST 123,870 52,693 176,563 618 1,086 1,704 

107 STANOPAL DR 128,866 30,000 158,866 556 977 1,533 

109 N WALKER ST 100,852 39,516 140,368 491 863 1,355 

121 STANOPAL DR 128,866 30,000 158,866 556 977 1,533 

139 STANOPAL DR 127,987 30,000 157,987 553 972 1,525 

159 E CHATHAM ST 149,560 236,043 385,603 1,350 2,371 3,721 

MOBILE ESTATE 
STRUCTURE     29,155 102 179 281 

MOBILE ESTATE 
STRUCTURE     29,155 102 179 281 

MCSWAIN 
STRUCTURE     38,059 133 234 367 

MCSWAIN 
STRUCTURE     38,059 133 234 367 

MCSWAIN 
STRUCTURE     38,059 133 234 367 

MCSWAIN 
STRUCTURE     38,059 133 234 367 

MCSWAIN 
STRUCTURE     38,059 133 234 367 

Total: $4,122,028 $3,982,045 $8,352,679 $29,234 $51,369 $80,603 
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Average: $100,537 $97,123 $174,014 $609 $1,070 $1,679 

Median: $103,966 $100,000 $183,869 $644 $1,131 $1,774 

Range: $143,802 $214,793 $356,448 $1,248 $2,192 $3,440 
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Exhibit 2.  North Carolina Department of Revenue Tax Rate Schedule. 

 

 


