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[bookmark: _Hlk58484153]New Impervious Surface and Percentage of Parcels Projected to Develop by 2040:  No-Build Alternative and Build Alternative
Purpose
The purpose of this analysis is to compare the overall planned and expected development in the 20-year cumulative impact analysis time frame for the Mid-Currituck Bridge Project between the 2040 Build and the No-Build Alternatives compared to the 2020 existing conditions. This comparison was conducted for the projected development outlined in the Final Environmental Impact Statement (FEIS) (USDOT, FHWA, and NCTA. 2012; USDOT, FHWA, and NCTA. 2019a and 2019b) for each of the three Probable Development Areas (PDAs) related to the project. The projected development for the Non-Road Accessible Outer Banks PDA was updated based on current development trends in the current study. This analysis also compares existing and projected impervious surface coverage for the No-Build and Build Alternatives for each PDA. The goal of this is to provide a reference for comparing the scale of the potential water quality effects of the Mid-Currituck Bridge Project to the No-Build Alternative. This analysis used GIS to examine the number of developed parcels as an indicator of the scale of impervious surface coverage, which has a strong relationship to water quality (see the Literature Review section below), rather than the number of units being developed in a particular watershed.
Literature Review
A key general metric used to predict water quality is the percent of a particular watershed or drainage area covered by impervious surface. Several researchers have determined that stream degradation can occur when impervious coverage reaches 10% to 15% (Schuler, 2000) but other researchers reported impacts on fish communities at levels as low as 8% to 12% (Wang, et al. 2001). This impact is caused by increases in stormwater-derived pollutants and altered hydrographs that occur with increases in impervious surface coverage (Poff, et al. 2006; Scott, et al. 2002; Surasinghe and Baldwin, 2015; Wenger, et al. 2009). In addition to the general coverage of impervious surfaces across entire watersheds, increased levels of impervious surfaces can pose water quality problems on localized drainages as well as within sensitive locations for water quality. For this reason, it is important to examine percent impervious coverage at various geographic scales. Thresholds of 8% and 12% impervious surface coverage were used in this analysis to compare potential development impacts between the Build and No-Build Alternatives as identified in Chapter 15 of the Cumulative Impact Study for Water Quality. 
Methodology
To better understand the planned and expected development likely to occur over the next 20 years, GIS was used to determine the proportion of expected parcel development and its associated percent impervious coverage for the No-Build and Build Alternatives compared to existing conditions. As noted above, percent impervious surface is a useful indicator for potential water quality effects by development on stormwater (Wenger, et al. 2009; and Schuler, 2000). GIS was used to approximate the existing percent impervious surface for each PDA using the following procedure. 
· GIS data were retrieved from the USA National Land Cover Database (NLCD) Impervious Surface Time Series data from ArcGIS Online (USA NLCD Impervious Surface Time Series (arcgis.com)) and the data were incorporated into the Working MXD file on ArcGIS Desktop. 
· The Time Series (2001-2016) data show the percent imperviousness of USA land surfaces produced by the Multi-Resolution Land Characteristics Consortium for the NLCD in ranges in the following categories: <1%, 1-19%, 20-49%, 50-79%, 80-100% and No Data. The Time Series data was in raster form. The raster file was clipped to the boundary of each PDA. Then the raster to polygon tool was used to transform the raster to a vector polygon shapefile. An area field was added to the attribute table for the new polygon shapefile and the calculate geometry tool was used to calculate the area in acres. Finally, the attribute table was copied to an Excel spreadsheet and summarized by acreage for each percentage point of imperviousness. 

To update development trends in the Non-Road Accessible Outer Banks PDA, the reported build dates of existing structures were collected from Currituck County parcel data for the 767 currently developed parcels in this PDA (Table 1).  These data showed that from 1971, an average of 15 homes were constructed per year in this PDA (average annual growth rate of 6.0%). However, that rate peaked between 2001 to 2010 at a rate of 26 homes per year and then decreased to 12 homes per year from 2011 to 2020 (an average annual growth rate of 1.7%). No homes have been recorded as constructed in 2019 or 2020, which shows that construction in this PDA has indeed slowed.  These development trends were considered in updating the number of homes with the Build and No-Build Alternatives in this PDA as shown in Tables 3 and 4.

Table 1: Development Trends and Locations in the Non-Road Accessible Outer Banks PDA
	Year Constructed
	First Row Oceanfront
	Second Row Oceanfront
	Waterfront
	Other
	Total

	1900-1910
	0
	0
	1
	0
	1

	1911-1920
	0
	1
	0
	0
	1

	1921-1930
	0
	0
	0
	0
	0

	1931-1940
	0
	0
	1
	0
	1

	1941-1950
	0
	0
	2
	0
	2

	1951-1960
	0
	0
	4
	4
	8

	1961-1970
	0
	0
	6
	19
	25

	1971-1980
	4
	3
	16
	45
	68

	1981-1990
	16
	13
	44
	85
	158

	1991-2000
	36
	20
	19
	57
	132

	2001-2010
	62
	46
	44
	103
	255

	2011-2020
	23
	13
	22
	58
	116

	Total 
	141
	96
	159
	371
	767



To determine the size and percent impervious surface coverage for a subset of parcels, the Currituck County parcel data were used, along with recent aerial photographs and the NLCD data as discussed above. A random sample of 20 developed, residential parcels in the Non-Road Accessible Outer Banks PDA was analyzed for parcel size and existing impervious surface, along with a separate random sample of 20 developed, residential parcels in the Road Accessible Outer Banks PDA. Based on this random sample, the residential parcels in the Non-Road Accessible Outer Banks PDA averaged approximately 1.13 acres in size and averaged approximately 9.4% impervious coverage. In the Road Accessible Outer Banks PDA, the residential parcels averaged approximately 0.42 acres in size with approximately 43.6% impervious coverage. This higher percentage of impervious coverage in the Road Accessible Outer Banks PDA is expected for the area since the parcels are smaller and often have paved driveways as well as paved roads in front of each parcel. Half of the street width in front of each residential parcel was accounted for in this residential analysis. 

Average parcel sizes and average percentage impervious coverage from the random samples were then applied to the average size of the parcels and then multiplied by the difference in the number of residential parcels between the Build and No-Build Alternatives from Table 2 to yield predictions of future impervious surface area. There are approximately 491 additional developable parcels in the Road Accessible Outer Banks PDA that would likely be constructed on infill parcels over the next 20 years that are not included in the two large undeveloped parcels discussed below. Well over 90% of the 491 parcels are zoned for residential uses and therefore are expected to be developed with residential units.

The two large, undeveloped parcels in the Road Accessible Outer Banks PDA were analyzed separately. They are subject to a settlement agreement between the property owner and Currituck County that specifies the potential types and amounts of land coverage as either multifamily, single family, commercial, or hotels. Estimates were made of the eventual percent impervious surface coverage for these two parcels based on the provisions of the settlement agreement. However, this is inherently an estimate since site-specific development plans for those parcels were not available at the time of this report and a precise impervious surface calculation cannot be determined without a detailed site plan. These estimates are considered to be higher than might actually occur since multifamily homes generally have a higher impervious surface coverage than single family homes (see Table 2 below). The two parcels and the potential development from the settlement agreement are discussed in Chapter 7 of the Cumulative Impact Study for Water Quality. As defined in the settlement agreement, the maximum allowable development on these parcels is:

1. [bookmark: _Hlk58338557]For Parcel 126A0000000000G: approximately 275 residential units (multi-family or single family), 250 hotel rooms, and 50,000 square feet of commercial development can occur. This parcel is 42.70 acres in size.
2. For Parcel 126A0000000000T: approximately 350 multi-family units, 1,000 hotel rooms, and 100,000 square feet of commercial development can occur. This parcel is 73.82 acres in size.
The development of these parcels to the maximum amounts allowed would be difficult. According to the Currituck County Planner, it is unlikely that this maximum level of development would occur since development would need to meet the current stormwater management requirements, which would require use of portions of the parcels, limiting the amount of land remaining for development (Laurie LoCicero, Currituck County Planner, personal communication, September 22, 2020).

In order to estimate the percent impervious surface coverage for the settlement parcels, the sizes and percent impervious surfaces were determined by GIS for the Outer Banks PDAs for specific land uses shown on Table 2. Half of the street width in front of each parcel was accounted for in the analysis in order to account for the projected local street network. The settlement agreement for parcel 126A0000000000G lists 275 allowable multi-family or single-family residential units. However, for this analysis, it was assumed that all 275 residential units would be developed as multi-family units. This assumption would yield a higher total impervious surface area estimate for this parcel because impervious surface coverage is substantially higher for multi-family versus single family development (Table 2). Finally, it was assumed that up to two hotels could be developed on each of the two large parcels.

Table 2: Average Parcel Size and Percent Impervious Used for Proportionality Metrics
	Probable Development Area
	Land Use Type
	Sample Size (Number)
	Average 
Parcel Size
 (Acres)
	Average Percent Impervious Surface 
(%)

	Non-Road Accessible Outer Banks
	Single-Family[footnoteRef:2] [2:  Single-family is from the sample of residential parcels in the PDA as described in the report.] 

	20
	1.13
	9.4


	Road Accessible Outer Banks
	Single- Family
	20
	0.42
	43.6

	
	Multi-Family
	5
	N/A[footnoteRef:3] [3:  Calculated as parcel size minus (commercial area plus hotel area) as described below. ] 

	84.1

	
	Commercial
	4
	N/A[footnoteRef:4] [4:  Listed in the settlement agreement as 50,000 square feet for parcel G and 100,000 square feet for parcel T.] 

	82.1

	
	Hotels
	2
	10.39
	49.9



The settlement agreement lists commercial land uses in square feet, but hotel and multi-family land uses are listed as units which then needed to be converted to acres in order to estimate the projected  precent impervious surface cover. The following equations were used for each of the two large parcels to calculate acres of these land uses and then likely impervious surface cover.

	Type of Development
	Calculation

	Hotels:
	Two hotels per parcel times the average hotel size (10.39 acres) = acres of hotels per parcel.


	Multi-family acreage:
	Parcel size for the two large parcels in the settlement agreement minus (commercial area + hotel area).


	[bookmark: _Hlk58338622]Acres of impervious surface of commercial development:
	Commercial development area times the percent impervious surface for commercial (82.1%) based on commercial properties on the Currituck County Outer Banks.


	[bookmark: _Hlk58338705]Acres of impervious surface of hotels:
	Hotel area per parcel times the percent impervious surface for hotels (49.9%) based on two hotels in Corolla and Duck.


	Acres of impervious surface of multi-family development:
	Multi-family area per parcel times the percent impervious surface for multifamily (84.1%.) based on multifamily parcels on the Currituck County Outer Banks.


	
The predicted acres of impervious surface were then added for the commercial development, hotels, and multi-family and converted to a percentage based on the sum of the areas of these three land uses on the two settlement parcels.
 
Based on this approach, the following equations were used for this analysis:

1. Parcel 126A0000000000G:
a. Acres of impervious surface of commercial development = 50,000 square feet divided by 43,560 square feet per acre times 82.1% impervious surface = 0.94 acres.
b. Acres of impervious surface of hotels: 2 hotels (assumed) times 10.39 acres per hotel times 49.9% impervious surface = 10.37 acres.
c. Multi-family acreage = 42.70 acres (parcel size) minus acres of commercial development (1.15 acres [commercial development] minus 20.78 acres [hotels]) = 20.8 acres.
d. Acres of impervious surface of multi-family development: 20.8 acres [multi-family acreage] times 84.1 percent impervious = 17.5 acres.
e. Total acres of impervious surface = 28.81 acres (67.5% of 42.70 acres).

2. Parcel 126A0000000000T:
a. Acres of impervious surface of commercial development = 100,000 square feet divided by 43,560 square feet per acre times 82.1% impervious surface = 1.88 acres.
b. Acres of impervious surface of hotels: 2 hotels (assumed) times 10.39 acres per hotel times the 49.9% impervious surface = 10.37 acres.
c. Multi-family acreage = 73.82 acres (parcel size) minus acres of commercial development (2.30 acres [commercial development] plus 20.78 acres [hotels]) = 50.74 acres.
d. Acres of impervious surface of multi-family development: 50.74 acres [multi-family acreage] times 84.1 percent impervious = 42.67 acres.
e. Total acres of impervious surface = 54.92 acres (74.4% of 73.82 acres).

The percent impervious surface for the residential infill lots in the Road Accessible Outer Banks PDA was estimated by:
		
Predicted number of developable infill lots (491) times average size of infill lot (0.42 acres) times percent impervious for residential lots (43.6%) equals 89.91 acres of impervious surface on 206.22 acres.

This impervious surface estimate for the infill lots is also likely to be high because the 43.6% impervious coverage per lot multiplier includes a portion of the adjacent street. In most cases, remaining infill lots are within existing neighborhoods, where all streets have been built and are in place now.  Therefore, additional future homes in these neighborhoods do not add to the street surface area.

Finally, the predicted acres of impervious surface for each of the two large parcels were added to the predicted impervious surface for the infill lots to yield the predicted new development-related impervious surface through 2040 for the Road Accessible Outer Banks PDA.

Probable Development Areas

The three PDAs have distinctive differences in the expected increase in impervious surface coverage as described below. Estimates of the additional predicted number of parcels were included from the estimates in the FEIS. Information concerning the two large parcels in the Road Accessible Outer Banks PDA that are subject to the settlement agreement as described in Chapter 7 of the Cumulative Impact Study for Water Quality was also utilized in this analysis.[footnoteRef:5] [5:  Some of the land development that was predicted under the No-Build Alternative in the prior ICE studies has already occurred and is now included in the Existing Conditions of the year 2020.  Data used to establish the Existing Conditions of these earlier studies were from 2014, and from this baseline a future No-Build Alternative 
 projected for the year 2040.  Between 2014 and 2020, some of this predicted development has already been realized.  For this reason, the predicted difference in the number of development units between the Build and No-Build Alternatives stated in the results of these earlier ICE studies are likely higher than what would be calculated at the present time.
] 

U.S. 158 Interchange PDA - The FEIS predicts that, under the Build Alternative, approximately 68 acres of predominantly commercial development would occur on the six parcels that comprise this PDA. The GIS tool estimates that the current level of impervious surface in these parcels is approximately 0.6%, which reflects the mostly agricultural and undeveloped, wooded areas existing in this PDA. The FEIS estimated that there would be approximately 44 acres of impervious surface coverage in this PDA following the 68 acres of induced commercial development associated with the interchange. The 44 acres of predicted impervious surface would be 65.0% of the 68-acre area expected to develop. However, these 44 acres would comprise only about 0.6% of the total watershed of Maple Swamp. Chapter 13 of the Cumulative Impact Study for Water Quality discusses the existing stormwater rules as they would apply to this development and Chapter 18 of this report offers site-specific suggestions to Currituck County with respect to stormwater management to help ensure that this development would not adversely affect downstream water quality.
Non-Road Accessible Outer Banks PDA – As described in Chapter 7 of the Cumulative Impact Study for Water Quality, this PDA is characterized by scattered homes and a large number of undeveloped parcels. The land use in this area is planned and expected to be strictly residential (Laurie LoCicero, Currituck County Planner, personal communication, September 22, 2020). Based on the GIS analysis, this PDA presently has approximately 2% impervious surface cover. 
The previous traffic and indirect and cumulative effects studies for the FEIS Reevaluation (USDOT, FHWA, and NCTA. 2019a) predicted an increase of 123 homes in this PDA by 2040 under the Build Alternative, based on existing conditions in 2014. This represents 17% growth in 26 years, or an average annual growth rate of 0.6%. Prior studies established a likely potential growth range for 2040 based on low and high average annual growth rates from 0.6% to 2.6%. Growth in this PDA between 2014 and 2020 has added additional residences which represent 5% growth over these 6 years or a 0.8% annual growth rate.  For this study, the average annual growth rate used for the Build Alternative from 2020 to 2040 is 0.9% or 151 homes. As indicated above, the average lot size in this area is 1.13 acres and the average percent impervious surface per lot is 9.4%.  The 151 new parcels would cover an estimated 170.6 acres with 16.0 acres of impervious surface.  
Since 767 homes already exist in this PDA in 2020, the 151 additional residences translate to a 19.7% increase in the number of homes over the 20-year study period.  There are about 1,742 available developable parcels (Chapter 7 of this study) and 2,509 total developable parcels, so the additional 151 parcels of residential development would be about 8.7% of the available developable parcels and 6.0% of the total developable residential parcels. Available developable parcels refers to those parcels left to be developed and total developable parcels refers to those available to be developed as well as those that are already developed.
The No-Build Alternative has a slightly lower predicted average annual growth rate at 0.8% or 123 additional homes.  This growth rate is consistent with previous studies for the Mid-Currituck Bridge project and reflects the influence of increasing traffic congestion along existing NC 12 on land development. This growth in residential units would cover an estimated 139.0 acres of land with approximately 13.1 acres of impervious surface. This amounts to a 16.0% increase in the number of homes over the 20-year study period.  The growth would be about 7.1% of the available developable parcels and 4.9% of the total developable residential parcels.
Finally, in the next 20 years the majority of the residential parcels in this PDA will still be undeveloped under the No-Build and Build Alternatives so the overall percent impervious would remain low at around 2%. As discussed in Chapter 15 of this report, it is not clear where it is most likely that these homes would be built, but first row from the ocean, second row from the ocean, and waterfront (finger canals and Currituck Sound) are considered the prime locations to develop first, while the interior lots are expected to develop later (Table 1). 

Table 3: Summary of Residential Parcels for the Non-Road Accessible Outer Banks PDA
	 
	Existing (2020)
	No-Build (2040)
	Build (2040)
	Difference No-Build & Build Parcels

	 
	Developed Residential Parcels
	Total Developable Residential Parcels
	Percent Developed
	Developed Residential Parcels
	Percent Developed
	Developed Residential Parcels
	Percent Developed
	

	Non-Road Accessible Outer Banks PDA
	767
	2,509
	31%
	890
	35%
	918
	37%
	28


[bookmark: _Hlk58568901]
Road Accessible Outer Banks PDA – Calculation of the proportional increase in development and/or impervious surface coverage in this PDA is more complicated since 1) the PDA has a mixture of commercial and residential land uses (which have very different proportions of impervious coverage) and 2) the two large undeveloped parcels that are subject to a settlement agreement in this PDA have a variety of allowable land uses. In addition, these two large parcels may not be able to be developed as envisioned since future on-site stormwater requirements will likely utilize some of the parcel area. Such potential stormwater considerations were not taken into account in the current calculations since the future stormwater requirements of the County are not clear at this time (Laurie LoCicero, Currituck County Planner, personal communication, September 22, 2020). 
Based on the number of parcels (regardless of the type of development on the parcel), the No-Build Alternative shows a 7% increase compared to the existing level of development while the Build Alternative shows an 11% increase from the existing level of development (Table 4). These numbers reflect the more developed nature of this PDA. Given the uncertain conditions of the settlement agreement and the higher diversity of land uses in this PDA (compared to the simpler, residential nature of the Non-Road Accessible Outer Banks PDA), calculations of the increase in commercial development versus residential development (single family versus multifamily for instance) would be inaccurate. 
Based on the GIS analysis, the Road Accessible Outer Banks PDA currently has approximately 21% impervious surface coverage. The FEIS assumed that with the Build Alternative, full build-out would occur in the Road Accessible Outer Banks by 2040.  Most of the new development under the Build Alternative would be within the two large parcels subject to the settlement agreement. Total development under the No-Build Alternative was estimated to be approximately 64 percent of the Build Alternative.  The percent impervious cover for this development by 2040 was calculated in a stepwise manner as described above. Overall, this analysis yields an estimated total impervious surface of 25% for this PDA for the Build Alternative by 2040 as compared to a 23% impervious surface for the No-Build Alternative. This slight increase over the existing 21% reflects the fact that the Road Accessible Outer Banks PDA is mostly already developed except for scattered residential lots and the two large settlement parcels.

Table 4: Summary of Residential, Hotel, and Commercial Development Parcels for the Road Accessible Outer Banks PDA
	 
	Existing (2020)
	No-Build (2040)
	Build (2040)
	Difference No-Build & Build Parcels

	 
	Developed Parcels 
	Total
Developable Parcels
	Percent Developed
	Developable Parcels
	Percent Developed
	Developable Parcels
	Percent Developed
	

	Road Accessible Outer Banks PDA
	4,181*
	4,674**
	89%
	4,510*
	96%
	4,674**
	100%
	164

	
* These numbers include residential, one hotel, and commercial development.
** These numbers include the two large parcels under a settlement agreement 
which includes residential, hotel, and commercial development. The two large parcels are 
less likely to develop under the No-Build Alternative due to current traffic constraints on NC 12 and stormwater management requirements.



The existing acreage of development of impervious surface, as of 2020, for the Road Accessible Outer Banks PDA was calculated as 4,052 parcels multiplied by 0.42 acres (area of development) multiplied by 0.436 (percentage of impervious surface for infill parcels) and then adding 2.27 acres (Hampton Inn impervious surface acreage) plus 127.09 acres (existing commercial development impervious surface acreage) which totaled 871.36 acres (21.2% of the PDA). The No-Build acreage of development impervious surface was calculated in a similar way, except using 4,380 parcels multiplied by 0.42 acres (area of development) multiplied by 0.436 (percentage of impervious surface for infill parcels) and then adding 2.27 acres (Hampton Inn impervious surface acreage) plus 127.09 acres (existing commercial development impervious surface acreage) which totaled 931.43 acres (22.7% of the PDA). The Build acreage of development impervious surface acreage for the Road Accessible Outer Banks PDA was calculated as 4,544 parcels multiplied by 0.42 acres (area of development) multiplied by 0.436 (percentage of impervious surface for infill parcels) and then adding 28.81 (Parcel G impervious surface acreage) plus 54.92 (Parcel T impervious surface acreage) plus 2.27 acres (Hampton Inn impervious surface acreage) plus 127.09 acres (existing commercial development impervious surface acreage) which totaled 1,045.19 acres (25.5% of the PDA).
[bookmark: _Hlk57882511]Summary
The results of this study, summarized below, are consistent with the general pattern from the FEIS (USDOT, FHWA, and NCTA 2019a and 2019b), which was based on an analysis from a transportation model based on development trends for units in 2014. The general pattern found in that report, which is similar to this GIS-based analysis, is that the Road Accessible Outer Banks PDA will fully develop under the Build Alternative (mainly the infill residential and the two large parcels), while the Non-Road Accessible Outer Banks PDA will have some residential development but will remain largely undeveloped within the 20-year timeframe of this analysis. 
Table 5 summarizes the expected percent impervious surface and the percent of the developable parcels for the Existing, No-Build Alternative, and Build Alternative for the next 20 years for the Outer Banks PDAs. In general, in the next 20 years, the Non-Road Accessible Outer Banks PDA will remain largely undeveloped with a low percent impervious surface. The Road Accessible Outer Banks PDA will have an incremental increase in impervious surface from the existing condition of 21% even as all of the developable parcels get developed under the Build Alternative. This reflects the current and projected predominately residential nature of this PDA. 


Table 5: Summary of Impervious Surface Cover and Percentage of Development for the Outer Banks PDAs
	Type of Development
	Impervious Surface
	Percentage of Development
(Existing is Based on Number of Parcels Developed; No-Build and Build are Based on Number of Parcels Developable)
	 
	

	Non-Road Accessible Outer Banks PDA
	 
	

	 
	Existing
	No-Build
	Build
	Existing
	No-Build
	Build
	 
	

	Residential (Single-Family)
	1.7%
	1.9%
	2.0%
	30.6%
	35.5%
	36.6%
	 
	

	Road Accessible Outer Banks PDA
	 
	

	Residential (Multi-and Single Family); Hotel and Commercial Development 
	21.3%
	22.7%
	25.5%
	89.5%
	96.5%
	100.0%
	 
	

	
	
	
	
	
	
	
	
	



The expected percent impervious surface in the Non-Road Accessible Outer Banks PDA by 2040 is less than the overall percentage of impervious surface (8% to 12% threshold, see Chapter 6 of this report) which is often thought to result in water quality issues. The other two PDAs would have impervious surface levels that may result in water quality issues (8% to 12% threshold, see Chapter 6 of this report). In the case of the Road Accessible Outer Banks PDA, the percent impervious surface is currently above the 8% to 12% threshold. The percent of impervious coverage in both these cases reflects what was expected in approved CAMA land use plans and development plats and agreements. In addition, Currituck County’s Unified Development Ordinance contains water quality-related requirements that would apply to this development. 
Under the Build Alternative, the US 158 Interchange PDA is predicted to be above the 8% to 12% threshold mainly since it is a localized concentration of development in an otherwise rural watershed with much lower levels of impervious surface. Even this expected commercial development only accounts for about 0.6% of the Maple Swamp watershed. Chapter 18 of this report contains a recommendation for Currituck County to consider requiring on-site stormwater management for the development projected in the U.S. 158 Interchange PDA, which has the highest impervious surface projection and should address any localized water quality issues in this PDA. Similarly, the two large parcels in the Road Accessible Outer Banks PDA that are subject to the settlement agreement will have on-site stormwater management to address localized water quality issues.
The recommendations in Chapter 18 of this report would be effective in protecting downstream water quality with 2040 development levels under either the No-Build Alternative or Build Alternative .  Localized concentrations of higher impervious surface areas can lead to localized water quality problems, which is also the case for development in particularly sensitive locations (such as development within 100 feet of open water, notably along the finger canals). However, except for the localized areas of higher impervious surface or areas that are sensitive locations for water quality, these overall results support the conclusions of Chapter 13 of this report, that on-site stormwater treatment is not needed for most of the Outer Banks PDAs in order to protect downstream water quality. This is because there would be minimal overall increases in impervious surface as a result of the Mid-Currituck Bridge Project. This is the case with either the No-Build Alternative or Build Alternative development levels in 2040.
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