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his Conservation Plan presents the

case for a strategic, multiple step

approach to drinking water protection
in the Upper Neuse River Basin (UNRB).
Specifically, it recommends a coordinated land
conservation initiative to help safeguard a cru-
cial natural resource that connects six counties
and provides drinking water and economic
infrastructure to over 535,000 people. Demand
for water in the region is increasing rapidly due
to immigration, and the population is expected
to nearly double by 2030.

The region has been recognized repeatedly
in national publications as one of the most
desirable places in the country to live and
work, and its economic growth has brought a
new level of diversity and vitality. Thousands of
new residents every year want to enjoy a high
quality of life that includes clean water and air
and green space.

Land conservation is a cost effective way to
preserve the high-quality raw water in the
UNRB for use as drinking water. A recent
study by The Trust for Public Land found that
water treatment plant costs were far lower for
plants drawing surface waters from highly
forested watersheds as opposed to highly
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developed watersheds, all else held equal !
There are also benefits for those who draw
their drinking water from wells, because con-
servation of strategic parcels can reduce
threats of groundwater contamination and
safeguard recharge zones to keep the water
table from dropping. In general, protecting
natural lands helps to protect the potential for
recharging surface and groundwater sources.

Land conservation for drinking water pro-
tection can dovetail with other community
priorities. For example, land conservation can
also protect rural quality of life, productive
agricultural lands for local food production,
and farmers’ options to maintain working
lands while realizing income. Land conserva-
tion can also be used to protect biodiversity,
natural lands, heritage areas, and parks. It can
even help reduce local governments’ flood
control costs and improve air quality.

This report lays out the background, new
mapping tools, and a strategy for blending
preservation of high-priority lands with exist-
ing conservation programs and water quality
protection measures to help guarantee cleaner
natural drinking water for the long term.

© TOM PENDER 2005
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THE UPPER NEUSE RIVER BASIN
TODAY AND TOMORROW

s I Yhere are nine water supply reservoirs in
the UNRB, Lake Holt, Lake Rogers,
Lake Michie, Little River Reservoir,
Falls Lake, Lake Ben Johnston, Lake Orange,
New Hillsborough Reservoir and Corporation
Lake (See map, opposite page). Falls Lake is the
largest and furthest downstream, draining the
entire 770 square-mile basin. Eight municipali-
ties are wholly or partially located in the basin,
and two of them — Raleigh and Durham —

are among the top five fastest growing cities in
the state.

The region has experienced rapid change
in recent decades. Raleigh and Durham have
become thriving centers of high-technology
research and industry, while the upper portions
of the watershed have struggled economically
with the demise of the tobacco program and
decline of American manufacturing. People are
flocking to the urban areas for jobs and educa-
tion, and farmers and landowners in the rural
areas are looking for ways to hold onto produc-
tive lands that have served them, their families,
and rural communities for generations. Al-
though rural communities have the opportunity
to become “bedrooms” for the urban centers,
they also seek ways to retain their unique iden-
tity and generate their own economic growth.
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In this relatively large region, urban and
suburban development occupies 20% of the
land. Only 16% of the basin is considered agri-
cultural landcover and less than 3% is wetlands.
In contrast, 60% is forested.* See Appendix A
for a better sense of how various land uses are
distributed throughout the basin. According to
the Upper Neuse River Basin Association, “it
is projected that by 2025, about 50,000 acres
(13 percent) of the remaining undeveloped

COURTESY OF FROG HoLLOW CANOE & KAYAK SERVICES
it L

land will convert to developed land, bringing
the total developed land to 140,000 acres (28
percent of the watershed).”

Falls Lake is emblematic of the scarcity of
new drinking water sources and the vulnerabil-
ity of reservoirs to upstream impacts. Falls Lake
was filled in the early 1980s to meet Raleigh’s
growing demand for water, despite studies by
the Army Corps of Engineers, North Carolina
Division of Environmental Management, and
Triangle ] Council of Governments forewarn-
ing of likely water quality impairments. In a
1995 study of Falls Lake, the Cadmus Group
concluded that the Falls Lake drinking water
reservoir could maintain good raw water quali-
ty through 2020, but because it drains the
entire watershed, it is susceptible to cumulative
impacts from upstream degradation.



STRESSES ON
DRINKING WATER SUPPLIES

he number of people receiving drink-

ing water from UNRB is expected to

essentially double between 2002 and
2030 (see Figure A). According to the North
Carolina State Demographics Unit, between
1990 and 2000 the population of the six
counties grew by 36%. About a quarter of this
population growth is due to immigration. The
state is predicting about 90% growth across the
6 counties in the next thirty years (62% due to
immigration). Wake County is experiencing
the most rapid growth and will likely increase
in population by 120% between 2000 and
2030 (see Figure B).

There are six public drinking water systems
drawing raw water from the UNRB to serve
this region. Although most of them are able to
meet the demand today without purchasing
water from external sources, meeting future
demand will require tapping additional sources,
and in some cases, purchasing additional water
(see Figure C).# According to the 2002 North
Carolina Water Supply Plans, the six systems
draw primarily from surface water now and
will continue to do so for the next several
decades.5 Sediment accumulation in some of
the reservoirs, described below, will compound
the supply shortage because sediment accumu-

lation in reservoirs reduces storage volume.°

Figure A:
Population Served by Public Drinking Water
Suppliers Drawing from UNRB
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A growing population means more busi-
nesses and homes will be built in the watershed
and more water will be needed. Forests have
been cut down and wetlands paved over to cre-
ate space for homes, shopping malls, and office
parks. As residential and commercial develop-
ment occurs and natural land cover is replaced
by impervious surfaces — surfaces such as
roads and rooftops that do not allow the water
to filter into the ground — land that served as
a green sponge now functions as a grey funnel.
As a result, water runs off the land at a much
higher volume and speed, decreasing replenish-
ment of groundwater supply, eroding stream
banks, and washing pollutants into waterways.
Please see Appendix B for a compelling case
study demonstrating just how much sediment
and nutrient pollution a new development typ-
ically adds to the environment. When develop-
ment occurs on a large scale, the remaining
natural features that protect water quality in
the watershed — wetlands, forests, and small
streams — become stressed.

Most experts agree there is a threshold
ratio of impervious surface to natural land
which, when crossed, results in a measurable
decline in water quality in the watershed. Many
believe the threshold occurs when the water-
shed is 10% impervious.” Based on scenarios
that take into account the population growth
described above, more than one-third of the
sub-watersheds in UNRB will exceed the 10%
threshold by 20258

Multiple scientific studies throughout the
United States, including the Southeast, have
shown that forest cover helps maintain water
quality. This is because healthy forests absorb
and control stormwater, reducing negative
impacts on streams and waterways. When for-
est cover drops below 70% in a watershed,
there are measurable negative impacts on water
quality? Currently, about 60% of land in the
watershed is forested, suggesting action must
be taken immediately to protect existing
forests.

Wetlands and headwater streams are also

4 THE UPPER NEUSE CLEAN WATER INITIATIVE CONSERVATION PLAN



TOTAL POPULATION

Figure B:
Projected Population Growth
in Six County Area
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crucial for protecting water quality. Wetlands
help mitigate floods, filter pollutants, recharge
groundwater, and maintain a healthy (hydro-
logically stable) watershed. More than 34% of
the UNRB’s “baseline” wetlands have already
been disturbed or destroyed.'® Many wetlands
were drained and cleared, and some were con-
verted to pine forests."! Headwater streams are
the bulk of the watershed’s drainage network
because small feeder streams comprise 85% of
the total stream length in the watershed.'? As

such, they collect most of the surface run-off
and pollutants coming from the land and play
an important role in maintaining the health of
larger tributaries.’> Because headwater streams
are so small, they are often not thoroughly
mapped and are frequently paved over or chan-
nelized during development.4

Converting natural land cover to impervi-
ous surfaces not only threatens the natural
functionality of the remaining forests, streams,
and wetlands, it also brings an array of pollu-
tants from construction sites and suburban land
uses. In the past, construction activities have
been at least partially responsible for the
impairment of one-third of the basin’s stream
segments and have damaged aquatic habitat in
the Little Lick and Lick Creek subwatersheds.’
Some of the most desirable locations for new
homes, businesses, and industries border on
streams and lakes, making clean drinking water
sources vulnerable to contaminated run-off.
During site construction, sediment is displaced
(through rainfall or dumping) and often ends
up in water bodies. When it accumulates, it can
smother aquatic species, bury fish habitat, and
decrease reservoir storage volume. For example,
a 1995 report by Cadmus Group estimated that
the “loss of storage capacity has been of consid-
erable concern” in Lake Michie.'® Because sedi-
ment can carry pathogens, pesticides, nutrients,

Figure C:
Current and Projected Demand vs Supply of Drinking Water
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and organic debris, increased sedimentation
increases treatment costs at the water plant.

Of the ten stream segments in the
UNRRB listed as impaired by the state of North
Carolina in 2006, at least seven are likely to
have been degraded by urban stormwater run-
off'7 The state added six stream segments to
the impaired list in 1998 and one in 2004.
Between 2004 and 2006 the list of impaired
stream segments did not change.

Urban and suburban development in
UNRRB is also contributing to the chronic
eutrophication in the reservoirs. All reservoirs
in the UNRB are threatened by eutrophica-
tion, which is manifested most visibly by algal
blooms during the summer months. Eutrophi-
cation is a process by which a water body
becomes enriched with nutrients (typically
nitrogen and phosphorus) that promote algae
growth. Algae choke off other vegetation and
its decomposition reduces the oxygen in the
ecosystem available for fish and other aquatic
life. Excess algae also diminish the lakes’ recre-
ational and aesthetic values, clog drinking
water intakes, and make drinking water taste
and smell bad. Some algae produce dangerous
toxins. Water suppliers often treat the

COURTESY OF NEUSE RIVER FOUNDATION, 2004

increased organic matter in the water (an indi-
cator of eutrophication) by adding chlorine.
The reaction between chlorine and organic
matter produces disinfection by-products,
which at high levels pose a risk to human
health.

Upstream wastewater treatment plant
(WWTP) discharges were once responsible
for much of the nutrient loading in the water-
shed, but phosphorus has been dramatically
reduced due to WWTP upgrades. It appears
that the reservoirs’ current eutrophication
problems are caused by urban and agricultural
run-off, failing septic systems and increased
impervious surfaces in the watershed.

The UNRB tributaries and reservoirs are
still good sources of drinking water, but the
quality of these supplies is likely to decline
based on population growth predictions and
recent trends in degradation.'® While there are
a few prospects for new sources of drinking
water, in the long run it will be significantly
more cost effective to protect existing sources
rather than seck out replacement sources or
attempt to restore impaired waters once degra-
dation has occurred.

6 THE UPPER NEUSE CLEAN WATER INITIATIVE CONSERVATION PLAN



THE REGULATORY FABRIC

any of the municipalities and coun-

ties in the UNRB have enacted

ordinances to protect the basin’s
water quality. The character of these ordinances
varies tremendously from jurisdiction to juris-
diction. They collectively represent a strong
commitment to protecting water quality and a
recognition that no single approach is adequate,
but that the threats to water quality must be
addressed through many means.

The regulatory approach generally includes
the following: zoning overlays near waterbod-
ies with special development restrictions within
those overlays, including no-development
stream bank buffers; mandated soil erosion
control permits for construction sites that
specify maximum allowable run-off during
construction (sometimes detailing not only
the amount but the maximum velocity per-
missible); prohibiting development within
floodplains; requiring retention of stormwater
on-site in new developments; and forbidding
illicit discharges to the storm sewer system,
where applicable. A more detailed list of the
applicable local laws administered by each juris-
diction is in Appendix C.

Appendix D provides a glimpse into how
much the rules differ, briefly comparing the
stream bank buffer rules and erosion control
ordinances of all the municipalities and coun-
ties in the basin. All the local governments have
adopted the minimum requirements mandated
by the North Carolina Neuse Nutrient Sensi-
tive Water Rules, which set a baseline stream
bank buffer width of 50 feet throughout the
basin (30 feet must be undisturbed and man-
aged in a natural state, with the remaining 20
feet functioning essentially as an additional
building setback).'” However, some local gov-
ernments have established more protective
measures. For example, ‘Wiake County requires
a 100-foot buffer plus an additional 20-foot
building setback for development adjacent to
reservoirs. Creedmoor requires a 200-foot
buffer in some places. The City of Durham
requires up to 250-foot buffers in watershed

protection overlay districts.

Erosion control laws also vary greatly in
terms of what is required of private landowners
and how carefully permit compliance is moni-
tored. In accordance with state standards, ero-
sion and sediment control permits are required
when more than one acre of land will be dis-
turbed for development purposes. For example,
in Person County, where minimum lot size is
one acre, the state minimum standard applies
and state personnel administer and enforce the
program. Some other local governments
require oversight for smaller projects. Consider
Orange County, which requires an erosion
control plan for all new development construc-
tion that will disturb 10,000 square feet or
more in the Upper Eno area. In Wake Forest,
all construction plats must be accompanied by
an erosion control plan. The permit enforce-
ment protocols vary from case-by-case inspec-
tions to systematic weekly visits to construction
sites. Also, some jurisdictions specify how
quickly ground cover must be restored and how
large a buffer from construction must be main-
tained at all times.

THE TRUST FOR PUBLIC LAND (ARCHIVES)
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Regulations across the region are helping
to protect water quality and are a critical com-
ponent of a comprehensive water resource pro-
tection strategy, but regulations alone cannot
get the job done. Regulatory protection can be
difficult to procure, and regulations can be
changed, amended, dropped, or adapted as
political climates change. Levels of protection
and enforcement vary tremendously from place
to place. An over-reliance on regulations puts
the onus for protection primarily on owners of
critical lands who may or may not consume the
water that the rules are intended to protect.

CONSERVATION TRUST FOR NORTH CAROLINA (ARCHIVES)

Also, regulations emphasize stream or river
buffers, but leave larger tracts of forested lands
vulnerable to development despite the critical
role they play in maintaining hydrologic health
and minimizing overall stormwater loads and
run-off pollution.

The considerable threats to drinking water
in the UNRB necessitate an integrated and
comprehensive response. Land conservation
complements regulations, providing a place-
based strategy that fills the gaps that regula-

tions on private land can not or do not address.

8 THE UPPER NEUSE CLEAN WATER INITIATIVE CONSERVATION PLAN



LAND CONSERVATION AS A
DRINKING WATER

en communities invest in land
protection as a way to protect their
drinking water, they are investing

in the long-term health and quality of life of
their citizens. Voluntarily funded land protec-
tion strategies can permanently protect critical
natural areas, guide growth away from sensitive
water resources, protect farmland and natural
habitats, preserve historic landscapes, and pro-
vide new park and recreational opportunities.

CONSERVATION ACCOMPLISH-
MENTS AND EFFORTS UNDERWAY

Local governments, land trusts, watershed
associations and others have been working for
years to conserve sensitive lands in the water-
shed. As a result of these efforts, about §3.319
acres are already protected in the UNRB. Of
this number, 38,575 acres are permanently pro-
tected lands, which are park land and nature
preserves; lands managed for preservation by
local /regional land trusts; and privately owned
lands protected by conservation agreements.
The statistic also includes 14.744 acres of par-
tially protected lands, which are lands currently
managed for conservation purposes with no
binding agreement to do so in perpetuity.>©
The protected lands across the basin repre-
sent decades of dedication to conservation,
recreation, and watershed protection. A few
landholdings and efforts will be highlighted
here to represent what has been accomplished
and what is currently underway. The North
Carolina Division of Parks and Recreation
(NCDPR) manages the Eno River State Park,
Occoneechee Mountain State Natural Area,
and Falls Lake State Recreation Area, which
collectively comprise about 30,000 acres of
conserved land. NCDPR is working on a
“Mountain-to-Sea Trail” that will run parallel
with the Falls Lake’s shoreline for 25 miles.

PROTECTION STRATEGY

There is also much being accomplished and
planned at the local government level. The
Town of Creedmoor obtained a $290,000
Clean Water Management Trust Fund
(CWMTF) grant to acquire stream bank
buffers. Hillsborough owns land around its
reservoir and has recently received CWMTF
dollars to create buffers along the West Fork
Eno River and Corporation Lake. Hillsborough
has also set aside money from its Capital
Improvements Plan to acquire additional
acreage for a river walk along the Eno River that
will connect Occoneechee Mountain State Nat-
ural Area to the Orange County courthouse
and river park complex in downtown Hillsbor-
ough.

Partially paid for with a 1996 bond,
Durham City and Durham County are devel-
oping an extensive greenway system that links
riparian corridors. The County has begun
acquiring greenway lands in the North Fork
Little River watershed with funding from the
CWMTF. Under a separate initiative, Durham
County has been acquiring open space in the
Little River watershed for over four years.
Orange County has conserved many acres to
benefit watershed health through its Lands
Legacy Program. For example, the county owns
and stewards McGowan Creek Preserve and
Seven Mile Creek Preserve and is purchasing
additional buffer lands along Seven Mile Creek
and the Upper Eno. Wake County has an open
space program that was fueled, in part, by a $15
million open space bond in 2000 and a subse-
quent $26 million bond in 2004 for open space,
recreation, watershed protection and wildlife
protection. Wake County’s Watershed Manage-
ment Program and County Open Space Plan
target lands for acquisition that benefit water
quality.

Several non-profit organizations are actively
conserving acreage in the UNRB in partnership
with many landowners and local governments,

THE UPPER NEUSE CLEAN WATER INITIATIVE CONSERVATION PLAN



including the Eno River Association, Ellerbe
Creek Watershed Association, Triangle Green-
ways Council, Tar River Land Conservancy,
Triangle Land Conservancy, and The Trust for
Public Land.

Several institutions also hold land for
research and recreation. For example, Duke
University owns about 1,500 forested acres in
Hillsborough and Durham. North Carolina
State University owns about 3,000 acres: the
Butner Beef Cattle Field Lab and Hill Forest in
Durham County.

In just the last two years, jurisdictions in
the Upper Neuse River Basin have spent mil-
lions of dollars to protect land for the purposes
of creating parks, expanding recreational
opportunities, conserving sensitive or impor-
tant landscapes and protecting watersheds.
This demonstrates a broad commitment to
voluntary land conservation strategies and
strong public support for funding these efforts.

UPPER NEUSE RIVER BASIN ASSOCIATION
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ADVANCING LAND
CONSERVATION FOR SOURCE
PROTECTION

Existing efforts to conserve land for the pro-
tection of drinking water have been effective,
but there is a growing consensus that more
needs to be done and that source protection
efforts must be better coordinated across juris-
dictions and strategically focused on protecting
the parcels most critical to public drinking
water sources.

Advanced Geographic Information Sys-
tems (GIS) technology and a growing body of
research and science now allow local govern-
ments, watershed associations, land trusts, and
water suppliers to bring a new level of rigor to
place-based analysis and to better understand
the dynamics of a watershed. The Triangle J
Council of Governments (TJCOG), in collab-
oration with The Trust for Public Land (TPL),
is using this technology to identify properties
within the UNRB that offer the greatest pro-
tection value for the UNRB’s water quality.
Together they have conducted a comprehensive
analysis of the opportunities that exist to pro-
tect additional lands critical to the UNRB’s
water quality today.

PROCESS

Local landowners, elected officials, government
agency representatives, technical experts, and
scientists have worked with TJCOG and TPL
to identify watershed goals for drinking water
protection, while maximizing regional ecologi-
cal, economic, and recreational benefits. TPL
and TJCOG first asked community leaders
and stakeholders to define conservation priori-
ties in a public forum held October 26, 2005 at
the Butner Advisory Council Meeting Facility.
Over sixty individuals attended. Stakeholders
identified protecting water quality as the pri-
mary conservation priority, and protecting
working lands, aquatic habitat connectivity, and
terrestrial habitat connectivity as secondary
priorities.

TPL and TJCOG then assembled a Tech-
nical Advisory Team (TAT) of local experts in
water quality, water resources management,
and GIS to help them develop and weight
model criteria and identify the highest quality
data (See Acknowledgments for a list of TAT
members.). Identifying lands that best reflect

10 THE UPPER NEUSE CLEAN WATER INITIATIVE CONSERVATION PLAN
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local conservation goals required integration of
numerous data sources over the 770 square-
mile basin. The TPL Greenprint framework,

a GIS-based model, was used to perform a
structured, comprehensive analysis of regional
resources.

In consultation with the Technical Adviso-
ry Team, TPL and TJCOG, structured the
model to identify parcels that, if conserved,
will help meet water quality priorities (called
“Water Quality Protection Scenario”). The
model does not prioritize protection of water
quality of any one reservoir over any other in
the basin. Rather, it provides a systematic
approach for analyzing lands that offer highest
conservation benefits across the UNRB based
on the criteria refined by the TAT. Note that
the model does not account for land that is
protected by regulation. See Appendix E for
a description of the modeling process and an
outline of the criteria and data used in the
model.

Once the Water Quality Protection
Scenario was complete, TPL and TJCOG
explored various ways to incorporate the other
conservation priorities that the stakeholders
identified. For example, some stakeholders
would like to help conserve working lands and
need to know which parcels identified for
water quality protection are also farms or
ranchland. So the team mapped working lands
over the the Water Quality Protection

THE TRUST FOR PUBLIC LAND (ARCHIVES)

Scenario results. The same process was repeat-
ed for overlap with wetlands and then again
for sites that are of “special biodiversity signifi-
cance” according to the North Carolina
Natural Heritage Program.

Another way TPL and TJCOG explored
integrating various priorities for conserving
lands was by weaving them into the model. To
accomplish this, in consultation with the TAT,
they created a second scenario — the Overall
Protection Scenario — that identified lands
that, if conserved, will benefit water quality
and the other conservation priorities that
stakeholders identified. Results from the
Opverall Protection Scenario included lands
with Natural Heritage values (e.g., rare plants
and/or animals), significant aquatic habitats
(e.g.. existing wetlands), and working lands
(existing farmed /ranched lands and lands with
prime agriculture soils).

These results and products were shared
with community leaders and stakeholders in a
public forum held April 5, 2006 at the Butner
Advisory Council Meeting Facility. Based on
feedback from that meeting and subsequent
discussion with land trusts and others, TPL
and TJCOG developed parcel selection crite-
ria that, when paired with the Water Quality
Protection Scenario results, identify lands that
can meet the aforementioned stakeholders’
priorities and additional criteria specific to
individual land trusts.

THE UPPER NEUSE CLEAN WATER INITIATIVE CONSERVATION PLAN 11



Table A:
Comparison in the UNRB of Total and Protected Acres in Each County and Water Quality Protection Scenario Results
(expressed as acreage, parcels and percentage of County)

Total Area of |Area of UNRB| County land | Proportion of | Total currently Total Percent of all
County [acres] [acres] within UNRB |UNRB Acreage protected area| unprotected unprotected
[percent] [percent] in UNRB high-priority | UNRB acreage
[acres] * area in county
[acres]** |identified as high
priority***
g:::::? 191360 130,825 68% 27% 22151 6,862 5%
Franklin
County 316,160 5,692 2% 1% o 157 3%
Granville )
County 343,040 84,310 25% 17% 11,775 4,992 6%
Orange
County 254720 125,117 49% 25% 5,762 5454 4%
Person )
County 251,072 83.609 33% 17% o 2585 3%
Wake County 549,000 64,139 12% 13% 13,631 3,585 6%
TOTAL 1,905,352 493,692 n/a 100% 53319 23,635 n/a

¥ The total area of protected parcels with the area of surface water that occurs on those parcels subtracted out. This includes permanently and
non-permanently protected lands.
** The total area of “High-Priority for Water Quality” cells (with score 3-5 [out of 0 to 5] from the water quality model output) located on non-
protected parcels only.
*** The total acreage of unprotected high-priority area ** divided by the total acreage of the county located in the UNRB.

RESULTS

The highlighted columns in Table A contain
the results by county of the Water Quality
Protection Scenario. These results are
expressed as total acreage without considera-
tion for parcel boundaries. Of all UNRB lands
not already protected,*' the model identified
about 24,000 acres as high priority for conser-
vation to protect water quality. Together, these
high-priority acres represent just under 5% of
the Upper Neuse River Basin land.

Durham County and Orange County have
roughly the same proportion of UNRB
acreage (see Figure D), and the model identi-

fies roughly the same proportion of land for
protection in each county (see Figure E), but
slightly less for Orange County. Granville and
Person County also have similar proportions of
UNRB acreage (about half as much as
Durham and Orange), but the model identifies
about twice as much land in Granville County
for protection than in Person Count