VEMORANDUM 88/1.1.1

TO Charl es Wakild, NRCD, Division of Environnmental Managenent Water
Quality Section Chief

FROM Mayor Larry M Jordan, Apex
Mayor Koka Booth, Cary
Mayor Joe G Creech, @Garner
Mayor Avery C. Upchurch, Raleigh
Chai rman M Ednund Aycock, Wake County
Steven E. Stewart, Apex Town Manager
Ji m West brook, Cary Town Manager
@Qus M Urich, Garner Town Manager
Denpsey E. Benton, Raleigh Gty Mnager
Richard Y. Stevens, Wake County Manager

SUBJ: Swi ft Creek Watershed Land Managenent Pl an
DATE: Septenber 8, 1988
BACKGROUND

On February 8, 1988, elected officials and staff from Apex, Cary,

Garner, Ral eigh and Wake County agreed to prepare a | and managenent pl an
for the Swift Creek watershed west of H ghway 50. A technical conmttee
(Swift Creek Planning Committee) including planners from Apex, Cary,
Garner, Ral eigh and Wake County, and staff fromthe North Carolina
Departnent of Natural Resources and-Community Devel opnent, Division of
Envi ronment al Managenent (DEM), Water Quality Planning Section was
formed to prepare this plan. The attached | and managenent plan was
designed to enable the Swift Creek watershed to attain a W5 11

cl assification.

The attached plan 1) proposes minimumcritical areas and stream buffers,
2) recomrends performance standards for different types and densities of
devel opnent, and 3) outlines a scenario for future |land use patterns in
the watershed. The scenario illustrates each |ocal government's |and
use plans or policies for its existing jurisdiction within the
wat er shed, and proposes | and use patterns for future nunici pal
jurisdiction expansion into the Swift Creek watershed.

Qui dance Request ed

Qui dance is needed from DEM and the Environmental Managenent Conti ssion
Water Quality Planning Cormittee as to whether or not the | and
managenent plan could qualify the Swift Creek Watershed for a Ws-|
classification. W request that you review the attached plan and forward
any comments you may have to Jackie Stewart, Planner, Wke County

Pl anni ng Departnent, P.O Box 550, Raleigh, N C 27602, (755-6820).




COVPETI NG OBJECTI VES

It is believed that there are two conpeting objectives which affect |and
use patterns and devel oprment standards within the Swift Creek watershed;
the protection of water quality, and the |ogical extension of urban
devel opnent.

LEVEL OF WATER QUALI TY PROTECTI ON

A request has been nade by the City of Raleigh to NRCD-DEMto designate
the Swift Creek Watershed as a W5-11 watershed. The practical result of
this designation would be that the State would prohibit industrial

wast ewat er di scharges into the watershed. In order to attain the Ws-11
desi gnati on, each |ocal governnent involved would need to adopt
appropriate water quality protection neasures through a | and nanagenent
pl an and i npl enenti ng ordi nances.

URBAN DENSI TI ES

Del i neati on of the \Watershed

The Swift Creek watershed, |ocated in southern Wake County, is conprised
of approximately 40,174 acres. Lakes Benson and \Weeler are the primary
bodi es of water within the watershed. Local governnments have
jurisdiction in the watershed as follows (refer to Map A, Jurisdictions
within Swift Creek Watershed):

Apex 1,976 acres 5%
Cary 11, 126 acres 28%
Gar ner 7,071 acres 18%
Ral ei gh 3,290 acres 8%
Wake County | 16,771 acres 41%
TOTAL 40, 174 acres 100%

Approxi mately 59% of the watershed is within municipal jurisdictions. In
addi ti on, expansion within the watershed is planned by municipalities.
Cary and Garner plan to extend their jurisdictional boundaries southward
through the Swift Creek watershed. Cary is constructing a wastewater
treatnent plant in the Mddle Creek watershed, and will run wastewater
lines fromtheir Mddle Creek treatnent plant through the Swift Creek
wat er shed to provide service to Cary. Garner also plans to run

wast ewat er trunk |lines through the Swift Creek watershed critical area
(defined below) in order to provide services to an area in the non-
critical portion (defined below) of the watershed on the south side of
Swift Creek.

G ven municipal interest in the area, the conmmittee studi ed whet her
residential devel opment greater than one dwelling unit per acre, wth
greater than 12% i npervi ous surface area, and non-residenti al

devel opnent shoul d be recomrended in the non-critical area of the



wat er shed,
quality of the water

DEVELOPMENT REGULATI ONS

Definition of Critical

Area and Stream Buffers

For a water supply watershed Ws-1I1
areas and stream buffers are proposed for the Swift Creek

critical

wat er shed(refer to Map B):

cl assification,

subject to land use regul ati ons designed to protect the

the follow ng m ni num

AREA OF WATERSHED

M NI MUM CRI TI CAL AREA
W DTH

M NI MUM VEGETATI VE
BUFFER W DTH

Lake Benson

North side 2000 feet,
south side 2640 feet
nmeasured from | ake
conservation pool |eve

100 feet nmeasured from
| ake conservation pool
| evel

Swi ft Creek

500 ft fromthe center
of creek along both
si des of creek

100 ft measured from
creek bank

Lake Wheel er

1000 ft neasured from
| ake conservation pool
| evel

100 ft measured from
| ake conservati on pool
| evel

Swi ft Creek

500 ft fromthe center
of creek along both

si des of creek above
Lake Wieeler to Holly

50 ft neasured from
creek
bank

Springs Rd. (S. R 1152)
Little Swift Creek(LSC) | None 100 f t neasured from
and Yates MI| Creek creek bank, neasured to
(YMO) Yates M 1| Pond Dam for
YMC, and neasured to
the dam | ocat ed
sout heast of S.R 1371
and S.R 1152 for LSC
Dr ai nageways none O ft if area drained is

| ess than 5 acres, 25
ft if 5to less than 25
acres, 50 ft if 25 or
nore acres; neasured
from creek bank or
center of a drai nageway

Per f or rance St andar ds

Table 1, on page 5,

summari zes m ni mum performance standards which coul d

be applied to the entire watershed and are designed, with appropriate

devel opnent densities and stream and vegetative buffers,
These standards are reconmmended to be applied to new

Il classification.

to attain a W

devel opnent throughout the watershed. They are not proposed to affect

exi sting or already approved devel opnent.

The proposed i npervi ous




surface limt is 6%in the critical area and 12%in the non-critical
area for areas w thout stormmater control neasures. The proposed maxi num
i npervious surface limt is 30% except for those areas designated as (a)
critical: urban linted residential, or (b) non-critical: new urban
residential and non-residential, or existing urban (refer to Table 1).

It should be noted that stormmater inpoundnments are required when
proposed inpervious surface linmts exceed 6%in the critical area and
12%in the non-critical area, and that as the anount of inpervious
surface increases, the size of the proposed inpoundnent nust al so

i ncrease. All inmpoundnments are proposed to be constructed according to
DEM standards. It is believed that private maintenance of inmpoundnents
is sufficient to maintain water quality protection, but that periodic
public inspection according to DEM gui delines should be required, to
nmoni t or i npoundnent effectiveness, and that public maintenance shoul d be
requi red when private mai ntenance fails.

As a further enhancenent of water quality protection, it is also
proposed that point source di scharges be prohibited within the

wat ershed. A W5-11 classification would prohibit industrial discharges
wi thin the watershed. The perfornance standards in Table 1 would al so
requi re donestic dischargers, such as public and. comunity sewer
systens, to punp their effluent out of the watershed. It should al so be
noted that in the critical portion of the watershed public sewer is
required for limted residential uses which exceed an inpervious surface
ratio of 6% In addition, in the non-critical portion of the watershed
public sewer is proposed to be required for residential and non-
residential uses which exceed an inpervious surface ratio of 12% These
requirenments for public sewer would need to be inplenented and enforced
by | ocal governments through | ocal ordinances.

LAND USES

Exi sting Land Use Patterns

The existing |l and use patterns were identified and mapped for each | ocal
government jurisdiction in the watershed (refer to Map C, Existing Land
Use Patterns, Swift Creek Watershed). In general it was found that the
hi ghest intensity of land use in the watershed is north of Lake Benson,
within Garner's jurisdiction, and in areas west of Holly Springs Road
within Apex's and Cary's jurisdictions. These areas were devel oped
primarily for small lot residential uses, but also have sonme busi ness
and commerci al uses. The |l owest intensity of land use in the watershed
surrounds Lake Weel er and the south side of Lake Benson, and is in Wke
County's jurisdiction. This area is zoned by Wake County to all ow about
one dwelling unit per two acres in the critical area (defined by the
County as the area within 1,200 feet of Lakes Benson and Weel er,
nmeasured fromthe | ake conservation pool level, and within 600 feet of
Swift Creek between the two | akes and upstream of Lake Weel er, neasured
fromthe fl oodway center), and about one dwelling unit per acre in the
non-critical area. Much of this area is undevel oped. Mst of the

remai nder of the watershed, the areas north and west of Holly Springs
Road, are developed at a residential density averaging 2.5 dwelling



units per acre, and at an inpervious surface area of approximtely 30%
The exceptions are those central portions of Cary which exceed 2.5

dwel ling units per acre and have no inpervious surface limt. Al though
some exi sting devel opnment has been constructed to a 30% or greater

i npervious surface level, Cary staff estimates that existing

i mpoundrrents and | akes neet the size requirenents for collecting
stormnvat er runoff as recommended by DEM Therefore, Cary staff estinates
that these areas were devel oped in a nanner which could neet recomended
water quality protection nmeasures.

Potential Future Land Use Patterns

The scenario outlined bel ow represents the potential future | and use
pattern of the Swift Creek watershed as nunicipal jurisdictions expand.
Di fferences anong | and use patterns reflect the extent of planned water
and sewer line extensions into the watershed. In general, Apex, Cary and
Garner plan to extend sewer trunk lines in the watershed, which could
create the potential for urban devel opnent. Ral ei gh and Wake County do
not plan to extend sewer trunk lines in the watershed.

The general |and use patterns in the scenario, and the recomended
perfornmance standards described in Table 1, are designed to enable the
Swift Creek watershed to attain a Ws-11 classification. It should be
noted that the checkered areas on Map D represent areas which were
devel oped prior to the establishnment of water quality protection
standards, and may not neet the standards proposed in Table 1.

The performance standards di scussed in Table 1 above, are reconmended to
be applied to the scenario di scussed bel ow.

Land Use Scenari o

Vegetative Buffers

Vegetative buffers would be maintained along all streans which drain
into Swift Creek, and Lakes Wheel er and Benson. DEM requi res that
vegetative buffers be maintained for water quality protection to attain
a Ws-11 classification. These buffers would remain undi sturbed so that
they could function to filter stormaater runoff.

Critical Area

Limted residential devel opnent would be permitted within the critical
area of the watershed. Linited residential devel opnent woul d prohibit

i nstitutional uses such as coll eges, places of worship, schools, public
libraries and nuseuns, and art galleries. In order to curb the potenti al
for future urban developnent in the critical portion of the watershed,
public sewer trunk Iine tap-ons also would be prohibited in the critical
ar ea.

Garner and Wake County are the only | ocal governnents which maintain
jurisdiction in the critical area of the Swift Creek watershed as
defined in this report. A portion of Garner's jurisdiction within the
critical area of the watershed is al ready devel oped to urban residenti al



densities, and part of this area was devel oped prior to the

establi shnment of water quality protection standards. For the

undevel oped renmai nder of the critical area within Garner's jurisdiction
Garner allows only limted residential, agricultural, recreational and
public uses, and enforces watershed protection standards which fall
within DEM s guidelines for adequate water quality protection. In
order to allow devel opnent patterns in the undevel oped portion of Garner
Is jurisdiction within the critical area to be consistent with previous
devel opnent in that area, limted residential uses at a maximum density
of 2.5 dwelling units per acre with an inpervious surface ratio of over
6% but no greater than 35% woul d be all owed provided the first 1 inch of
runoff is captured and public sewer is provided.

The portion of the critical area |ocated w thin Wake County's
jurisdiction is partially devel oped to a maxi mumdensity of 0.5 dwelling
units per acre with limted residential uses (prohibiting all comerci al
and institutional uses other than recreational uses). Because Wake
County's, like Garner's, portion of the critical area is adjacent to the
wat er take-out point, but unlike Garner's remains |argely undevel oped,
this area woul d be maintained at a nmaxi numresidential density of 0.5
dwel ling units per acre, yielding an inpervious surface ratio of about
6%

Non-Critical Area: Current Jurisdictions

The area east of Lake Weeler Road is within Garners, Raleigh's and Wake
County's jurisdictions. Mich of the area within Garner's jurisdiction
was devel oped prior to the establishnent of water quality protection
nmeasures. However, Garner requires that water quality protection
nmeasures be net for all new devel opnent in the watershed. For a portion
of those undevel oped areas in the watershed at the intersection of S R
1010 and U.S. 401, and at the intersection of U S. 401 and the proposed
Vandora Springs Road extension, Garner plans to allow residential

devel opnent densities of up to 6 dwelling units per acre. The areas

whi ch are planned to be maintained at a maxi numdensity of 1 dwelling
unit per acre are the portion of the NCSU Research Farm desi gnated as
maj or open space, and those areas east of and adjacent to the NCSU
Research Farm and between Lake Benson and N. C. 50.

For the portion of Raleigh's jurisdiction within the watershed east of
Lake Wieel er Road, residential use densities of up to 6 dwelling units
per acre are proposed. New urban areas are proposed in the area south of
Tryon Road and east of the NCSU Research Farm adjacent to existing

devel oped urban areas where public utilities exist or can be easily
extended. The renminder of this area is planned to be nmaintai ned as
maj or open space or to be devel oped to a maxi mum residential density of
1 dwelling unit per acre. It should be noted that sone of the area east
of Lake Weeler Road within Raleigh's jurisdiction was devel oped prior
to wat ershed protection standards.

The majority of the area east of Lake Wheel er Road within Wake County's
jurisdiction is designated as rural residential which allows for a



maxi mum density of up to 1 dwelling unit per acre. However, a portion of
this area north of Swift Creek was devel oped with non-residential uses
prior to the establishnment of water quality protection standards.

Wthin the non-critical portion of the watershed east of Holly Springs
and Jones Franklin Roads, and west of Lake Weel er Road, residential
devel opnent and a |imted anount of non-residential devel opnent woul d be
permitted. This area is largely within Wake County's jurisdiction except
for snaller areas in Cary's and Raleigh's jurisdictions. The majority of
this area within Wake County's jurisdiction is rural residential, with
an average density of one dwelling unit per acre. The exceptions are
those portions which are devel oped to allow non-residential uses
necessary to serve the daily needs of area residents, such as

conveni ence stores and el enentary schools. The area wthin Wake County
woul d be maintained at a maxi numresidential density of 1.0 dwelling
unit per acre with a linited nunber of non-residential uses allowed, and
woul d not be severed because of the increased potential, once devel oped,
to adversely affect the water quality of Lakes Benson and Weel er. This
type of devel opnent would yield an inpervious surface area of about 12%
and would be able to nmaintain an adequate | evel of water quality
protection w thout structural devices.

For the area within Cary's jurisdiction east of Holly Springs Road and
west of Canpbell Road, residential devel oprment would be allowed at a
density of up to 6.0 dwelling units per acre. Minicipal sewer extensions
are planned for this area which is designated by Cary on Map D for new
ur ban devel opnment. Cary proposes to restrict their inpervious surface
[imts to a maxi mum of 30%in this area

For the area within Raleigh's jurisdiction east of Jones Franklin and
Hol Iy Springs Roads, and north of the NCSU Research Farm residenti al
devel opnent woul d be allowed at a density of up to 6.0 dwelling units
per acre. Al though Ral ei gh does not plan to extend sewer trunk |ines
into this portion of the Swift Creek watershed, Raleigh could extend

sewer trunk lines into this area, but would restrict their inpervious
surface limts to a maxi num of 30%

Because these areas within Cary's and Raleigh's jurisdictions are at the
peri phery of the watershed, it is not believed that a |imted anount of
residential devel opment at a maxi numdensity of 6.0 dwelling units per
acre would significantly increase the potential to adversely affect
water quality. (As specified in Table 1, inpervious surface |lint may be
increased to 30% and 70% provided that the first one-half inch or one
inch of rainfall run-off is retained, respectively.)

The remai nder of the watershed, the area west of Holly Springs and Jones
Franklin Roads, lies within Apex's, Cary's and Wake County's
jurisdictions. Much of the area within Apex's and Cary's jurisdictions

i s devel oped or has site plans which have already been approved at a
residential density averaging 2.5 dwelling traits per acre and result in
i npervious surfaces of approximately 30% The exceptions are those
residential portions of Apex and Cary which exceed 2.5 dwelling units



per acre, and those non-residential portions which have no inpervious
surface limt. Since these areas are |ocated at the periphery of the
wat er shed, and because the recommended perfornmance standards are not
proposed to affect existing or approved devel opnent, these areas woul d
be allowed to devel op at these densities.

The area within Wake County's jurisdiction west of Holly Springs Road
renmai ns | argely undevel oped, but has sonme large lot single famly
subdi vi si ons. Residential uses with a maxi numdensity of 1 dwelling unit
per acre would be allowed for the undevel oped portion.

Non-critical Area: Minicipal Jurisdiction Expansion

The potential future land use patterns, (described, below) would be
applied as municipal jurisdictions expand in the watershed. As proposed
above, vegetative buffers would remai n undi sturbed, and proposed
critical areas would be maintained according to the recomrended
perfornmance standards in Table 1.

Wthin the non-critical portion of the watershed, new suburban areas
with a maxi nrum average density of 2.5 dwelling units per acre and non-
residential uses with a maxi mum i npervious surface lint of up to 30%
woul d be allowed in municipal jurisdictions. Portions of these areas,
which are currently in Wake County's jurisdiction, are proposed to be
devel oped to suburban densities by nunicipalities.

In the non-critical portion of the watershed east of Holly Springs and
Jones Franklin Roads, residential uses with an average density of 6
dwel ling units per acre also would be allowed in rnunicipal
jurisdictions. Existing areas within Cary's and Ral eigh's jurisdictions
are already proposed to be devel oped at an average of 6 dwelling units
per acre in this area. O her new urban areas proposed to allow up to 6
dwel ling units per acre, and non- residential uses with a maxi mum

i npervious surface of up to 70% woul d be | ocated al ong the north shore
of Lake Benson and along U S. 401 in Garner's jurisdiction.

In the non-critical portion of the watershed west of Jones Franklin and
Hol Iy Springs Roads, residential uses with a density exceeding 6

dwel ling units per acre and non- residential uses with a maxi num

i npervious surface of up to 70% al so would be allowed in munici pal
jurisdictions. New urban areas proposed to allow greater than 6 dwelling
units per acre are proposed to be | ocated adjacent to existing central
busi ness districts in Apex and Cary, and on portions of other sites
within Cary's jurisdiction.

| SSUES FOR ADDI TlI ONAL STUDY

Duri ng di scussions, several issues were brought up which could have an
effect on the inplenmentation of future | and use regulations in the
wat er shed. No concl usi ons were reached for these issues. However, it
bel i eved that these issues should be considered as the | and rmanagenent
plan for the Swift Creek watershed is refined.



| npoundnents Serving Miultiple Properties: |Inpoundnments serving nultiple
properties are proposed to be allowed. This nethod is used within

i ndi vidual Pl anned Unit Devel opnents (PUDs) built within Cary's
jurisdiction and should be expanded to apply to a runoff i nmpoundnent
serving nore than one developnent. It is believed that |arge

i mpoundrents serving nultiple properties are nore effective and easier
to maintain than small inpoundnents serving individual properties.

Renoval of Existing Point Source Discharges in the Watershed: The
ability to attain a Ws-11 classification for the watershed may be
improved if public sewer inprovenments or |and use controls can be
utilized to renpve existing point source discharges fromthe Sw ft Creek
wat er shed. There are approximately 7 existing discharges within the
wat er shed.

Sewer Lines Passing Through Critical Areas: The proposed regul ations
specify that the critical area of a water supply watershed (except for
areas al ready urban) should not be served with public sewer. Garner's
future growmh patterns include the area around and to the south of Lake
Benson. In order to provide sewer service, which is required by State
law for areas within corporate limts, it would be nobst economcal to
run nain sewer lines through the critical area rather than around the
critical area. Garner staff believes that the Town coul d successfully
prohibit trunk line tap-ons in the critical area. There is a concern,
however, that if sewer mains were allowed to run through the critical
area, Garner could be pressured into allowing trunk |line tap-ons to
provi de service to those properties in the inmediate area of the |ines.

Ceneral Enabling Legislation: General enabling legislation is needed to
allow municipalities to annex within water supply watersheds without the
requi rement that they extend water and sewer lines (G S. 160A-35 (3) b
and G S. 160A-47 (3) b.), thereby all owi ng runici pal expansion while

al so protecting the water quality.

Low Pressure Wastewater Disposal Systens: Because of the recent failure
of a | ow pressure wastewater disposal systemin the Swft Creek

wat ershed, it was di scussed whether or not these systens should continue
to be allowed in a water supply watershed, and, if so, whether public
mai nt enance should be required if they fail.

Road Construction Standards: Road construction standards were di scussed
briefly.

Anount of Non- Residential Devel opnment to be Al owed: The |and use plans
represented in this report (Map D) concentrate on residential uses as

t he predom nant use. The anobunt and nature of proposed non-residential
use areas needs to be further refined. The non-residential areas are not
intended to be major conmercial or enploynent areas. The intensity of
non-resi denti al devel opnent could be allowed to increase as the distance
fromthe critical area increases.




CONCLUSI ON

It is believed that good water quality managenent practices can be
enforced by limting the types and densities of future growh,
controlling point source discharges, and applying water quality

regul ati ons which neet or exceed those recormmended by DEM staff to

mai ntain a Ws-11 classification. The performance standards outlined in
Table 1 and the watershed critical areas and buffers defined above are
proposed to neet these water quality managenent objectives, while
permtting rmunicipal growmh. The scenario attenpts to present |and use
patterns which could be applied to the watershed to attain a W5 11

cl assification.

c:\js\stdyareal/ sc-dem

10



