STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY

October 14, 2004

U. S. Army Corps of Engineers
Regulatory Field Office

Post Office Box 1000
Washington, NC 27889-1000

ATTN.: Mr. Michael F. Bell
Regulatory Permits Manager

Dear Sir:

Subject:  Application for modifications to Section 404 Individual Permit and Section 401
Major Water Quality Certification for TIP No. R-2539, Section C. NC 55
Widening From US 17 in Bridgeton to NC 304 in Bayboro, Craven and Pamlico
Counties, NCDOT Division No. 2. Federal Aid Project STP-55(1). State Project No.
8.1170901. Debit $475 for Major WQC modification from WBS Element No.
34452.1.1.

Reference: Individual Permit issued May 9, 2003. USACE Action ID 199303531
NC WQC No. 3415, issued March 17, 2003. DWQ Project No. 021232
CAMA Major Development Permit No. 55-03, issued April 22, 2003

The North Carolina Department of Transportation (NCDOT), Division of Highways, is requesting
a permit modification to the Department of the Army Individual Permit, as well as to the NCDWQ
401 Water Quality Certification for approval of impacts associated with Section C of the project.
The Section 404 and 401 permits approved the jurisdictional impacts associated with Section A of
the project and gave tentative approval for Sections B and C pending submittal of the final design
drawings and jurisdictional impact assessments for those sections. Modifications were received
for Section B based on final design. Section C begins just east of SR 1129 (Bennett Tingle Road)
and extends 5.1 miles along NC 55 to NC 304. The final permit drawings and relevant information
for R-2539C are attached. Note that the revised permit drawings are stationed in metric, while the
permit drawings submitted with the original permit application were stationed in English.
However, for your convenience we have included a summary sheet in English units.

The completed design for R-2539C does not compromise NCDOT’s compliance with the existing
permit conditions. The completed design has been evaluated for compliance with the
avoidance/minimization criteria and is in compliance with all previous Individual Permit factors,
including the following:
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Protected Species,
Cultural Resources,
Aquatic Life passage,
FEMA compliance, and

e Utilities.
Much of the general information in the original Individual Permit application remains the same
and is not repeated in this modification request. Information on the purpose and need, project
schedule, NEPA document status, and mitigation options is contained in the original permit
application.

Summary of Project Impacts

Sections A,B, and C

Impacts to jurisdictional areas of the entire R-2539 were estimated in the August 9, 2002
application to be:

e 15.69 acres of permanent wetland, (1.39 riverine and 14.3 non-riverine),

e (.15 acres of fill in surface waters, and

e 619 linear feet of stream channels.

With the revised impacts associated with the final designs of Sections A, B, and C (Table 1), the
total project impacts are now estimated to be:

e 20.72 acres of wetland impacts (1.39 riverine and 19.33 non-riverine),

e .29 acres of fill in surface waters, and

e 765 linear feet of stream channels.

Section C

The differences in wetland impacts are from wetland drainage impacts in the final design of
Sections B and C and minor changes in the impact area calculations (rounding). The additional
stream channel impacts are due to a slight southern shift of the road widening in the final design,
as well as a more complete accounting of impacts due to culvert slopes.

Permanent impacts associated with the final design of Section C consist of:

e 9.96 acres of non-riverine wetland impacts

e 355 linear feet of stream channel impacts

e 4.95 acres of drainage impacts of non-riverine wetlands.

e 47,582 square feet (sqft) of Neuse and Tar-Pamlico Buffer impacts, 29,675 sqft in Zone 1 and
17,907 sqft in Zone 2.

Table 1. Final Jurisdictional Stream and Wetland Impacts for R-2539 by Section

Permanent Wetland Drainage Impacts

. (ac) (ac) Channel Impacts Sur.face Mier
Section impacts
S, Non- By Non- (ft)
Riverine Lo Riverine . . (ac)
riverine riverine
A 0.42 4.51 0.12 2.02 114.8 0.05
B 0.85 2.78 0.00 0.06 295.2 0.15
C 0.00 5.01 0.00 4.95 354.6 0.09
Totals 1.27 12.3 0.12 7.03
TOTAL 1.39 riverine + 19.33 nonriverine = 20.72 764.6 0.29
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Design Changes

Final design revisions resulted in several sites differing from those submitted with the original
permit application. Site specific changes are as follows:

Site 1, Permit sheet 5 of 24, Stations 153+20 to 154+20

The two small wetlands at Site 1 were originally included in Section C. After the original permit
were issued, Section B project limits were extended slightly eastward and they became part of
Section B. However, wetland impacts were not accounted for in the permit modification
application for Section B. Therefore, we have included them as Site 1 with this permit application.
Both wetlands are counted as a total take because of their small size.

Impact change Site 1: increase of 0.15 acres of non-riverine wetland impacts.

Site 2, Permit Sheets 6 to 12 of 24

Station 161+00 to 166+00
The right of way and wetland impacts have been widened slightly, from the original submittal,
on the south side of the proposed road widening.

Station 156+60 to 165+60

Because of the low grade and minimal drainage potential of the natural ground elevation at this
site, it will be necessary to install a typical V-ditch (special cut ditch) with 6:1 and 3:1 side
slopes on each side of the new road to drain the subgrade. Based on the Boussinesq equation
calculations, there will be 4.95 acres of impacts resulting from the drainage impact from this
ditch. The Ditch Impact Study, dated October 2004, is attached.

Impact change Site 2: Mechanized clearing and excavation impacts have decreased (0.10 acres
and 0.65 acres, respectively). However, including the drainage impacts, there is a net increase of
4.2 acres of non-riverine wetland impacts

Site 3, Permit Sheets 13 to 18 of 24

Station 195+40 to 202+60
The roadway has been widened more to the south away from the small business on the north
side. This shift has increased the wetland impacts south of the existing roadway.

Stations 196+60 and 199+80

The widening of the roadway to the south has also increased the length of the culvert
extensions for the UT-1 and UT-2 of the South Prong Bay River. The outlet ends of the
culvert extensions for UT-1 and UT-2 will be sloped down to near the top of the stream bank
to reduce the effect of perched culverts and enhance the movement of aquatic life. Finalizing
design has resulted in slightly more mechanized clearing impacts along the length of the
widening covered by this site.

Impact change Site 3: increase of 0.60 acres of non-riverine wetland impacts and 114
linear feet stream channel.

Site 4, Permit Sheet 29 of 24, Station 204+40
In the original application the wetland impacts at this site were included with Site 3. However,
this particular wetland is now Site 4.
Impact change at Site 4: increase of 0.03 non-riverine wetland impacts.
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Site 5, Permit Sheet 20 of 24, Station 206+00
The stream at this site was included in Site 4 of the original permit application. It has since
been separated out to be Site 5.
A preformed scour hole has been added to the outlet of the pipe carrying roadside runoft to the
north side of the proposed roadway. The length of culverts impacting UT-3 has been
increased. The outlet end of the culvert extensions for UT-3 will be sloped down to near the
top of the stream bank to reduce the eftect of perched culverts and enhance the movement of
aquatic life.
Impact change Site S: increase of 31 linear feet of stream channel.

Table 2. Final Jurisdictional Wetland Impacts on R-2539C by site

. Fill in Exca.v ation Mechanized Drainage
Site Station Wetland n Clearing (ac) impacts
From/To (ac) We(t;i‘;’ds (Method III)! (ac)
1 153+20 to 154+20 0.0 0.01 (+0.01) | 0.17 (+0.14) 0.0
2 155+40 to 166+08 0.0 1.30 (-0.10) 0.12 (-0.65) | 4.95 (+4.95)
3 195+45 to 202+60 | 2.47 (+0.95) | 0.05(-0.51) | 0.86 (+0.16) 0.0
4 202+20 0.02 (+0.02) 0.0 0.01 (+0.01) 0.0
Total R-2539C 2.49 (+0.94)" | 1.36 (-0.60) | 1.16 (+0.34) | 4.95 (+4.95)
GRAND TOTAL 9.96 (+5.63)

' Clearing and grubbing of vegetation to 10 feet beyond the construction limits.
? Impact increase or decrease from original IP application is denoted in parentheses.

Table 3. Final Jurisdictional Stream Impacts on R-2539C by site

Station
. DWQ DWQ Impact
Site | Number | Structure | Stream Name Index No. | Rating Status (ft)
UT1 to South
3 RCBC SC Sw 135.5
27- -
3 196+60 21 x 2.4m Prong Bay 27-150-3 NSW P (+57.2)
River
UT?2 to South
2.7x1.8 SC Sw 123
3 199+77 RCBC Prong Bay 27-150-3 NSW P (+572)
River
UT3 to South
24x1.2 SC Sw 96.1
27- -
5 206+00 RCBC Prong Bay 27-150-3 NSW p (+31.1)
River
354.6
TOTAL R-2539B (+145.5)

" Impact increase or decrease from original IP application is denoted in parentheses.

Utility Impacts

Summary of Utility Impacts for Section C (see attached permit drawings for location of utility
line): It will be necessary to relocate several utilities because of road widening activities.
However, no additional Section 404 jurisdictional impacts are anticipated. Any required clearing
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will be conducted by hand. Cleared vegetation will remain onsite. Directional boring will be
utilized where necessary.

Site 2, Permit Sheets 6, 7,9, 11, 12

Progress Energy will relocate their pole line Right of the L-Line from Station 155+43 to Station
166+31 in the wetland boundary and within the NCDOT right of way. The relocation will also
require an additional 12 to 13 feet hand clearing outside the right of way.

Sprint Telephone will relocate their underground cables inside of the footprint of the project from
Station 155+43 to Station 166+31. No clearing will be done in the wetland area.

Site 3, Permit Sheets 17
Sprint Telephone will relocate their underground cables inside the footprint of the road project.
No additional clearing will be needed.

Tideland EMC will replace the power pole at Station 201+08, Right, for a taller pole. Their power
line crosses over a part of the wetlands on Parcel 71 owned by Arther M. Kelly. No tree clearing
will be needed on Parcel 71.

The existing water main and sewer lines will be relocated within the proposed impacts for the road
widening. The new lines will directionally bored under the three stream channels.

Indirect and Cumulative Effects: The Indirect and Cumulative Effects Study for R-2539C has
been completed and is included in this permit modification package. Information from the study
indicates that the widening of NC 55 will allow for faster commutes between the small
communities of Pamlico County and New Bern. In combination with the planned future widening
of NC 55 and NC 306 to the waterfront communities will likely further stimulate growth in
Oriental and Minnesott Beach as well as other waterfront areas. Pamlico County has designated
the NC 55 as an Enterprise Corridor, which with the widening will continue to focus commercial
development along the highway.

The ICE Study also indicates that much of the anticipated future growth will be from non-
permanent seasonal residents and that poor soils and large areas of wetlands will be restrictive to
growth. Existing policies and regulations on jurisdictional waters and coastal areas will manage
potential indirect impacts to the area’s water quality. The construction of R-2539C is not expected
to result in any indirect or cumulative effects that will adversely affect water quality.

Federally Protected Species: As of January 29, 2003, the U.S. Fish and Wildlife Service
(USFWS) lists seven federally protected species for Pamlico County. On August 18, 2003 the
USFWS concurred with NCDOT’s findings of No Effect for five species and May Affect, Not
Likely to Adversely Affect for the rough-leaved loosestrife. The seventh species, American
alligator, is Threatened due to Similarity of Appearance and does not require a Biological
Conclusion. The USFWS concurrence letter is attached.

Cultural Resources: The reduction of the sidewalk and berm widths, and the elimination of the
drainage box from the Bayboro House (historic Dr. S.E. McCotter House) property has resulted in
a Section 106 conclusion of “No Adverse Effect” on the property since no right of way or
construction easement will be required.
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Avoidance, Minimization and Compensatory Mitigation

Throughout the NEPA and design process this project has been designed to avoid and minimize
impacts to jurisdictional areas to the greatest extent practicable. Specific strategies, detailed in the
original application, remain valid for this application. Highlights include widening NC 55 along
the existing roadway, using 3:1 slopes within wetland limits, use of preformed scour holes to
dissipate runoff, and hand clearing in sensitive areas.

Based upon the agreements stipulated in the “Memorandum of Agreement Among the North
Carolina Department of Environment and Natural Resources, the North Carolina Department of
Transportation, and the U.S. Army Corps of Engineers, Wilmington District (MOA)”, it is
understood that the North Carolina Department of Environment and Natural Resources Ecological
Enhancement Program (EEP), will assume responsibility for satisfying the Section 404
compensatory mitigation requirements for NCDOT projects that are listed in Exhibit 1 of the
subject MOA during the Ecological Enhancement Program (EEP) transition period which ends on
July 1, 2005. Since the subject project is listed in Exhibit I the necessary compensatory mitigation
to offset unavoidable impacts to waters that are jurisdictional under the federal Clean Water Act
will be provided by the EEP (see attached confirmation letter from EEP).

The final mitigation strategy for Sections A, B, C of R-2539 is as follows:

e 1.39 acres of riverine wetland impacts will be mitigated via onsite 4.23 acres of riverine
wetland restoration detailed in the original permit application.

e 19.33 acres of non-riverine wetland impacts will be mitigated via the Croatan Mitigation site.
Use of the Croatan Mitigation site was approved for all non-riverine wetland impacts with the
initial permits. The original proposal was for 14.3 acres of impacts. Since the Croatan
Mitigation site has become an EEP asset, a supplemental mitigation request was forwarded to
EEP for the additional 5.03 acres of impacts. The response letter dated October 13, 2004,
confirming EEP’s commitment to provide mitigation is attached.

e 765 feet of stream impacts will be mitigated via:

e Onsite stream mitigation in Section B (Permit Site 13) will provide 135 feet of mitigation
(134.5 feet @ 1:1 ratio).

e Offsite mitigation from the Brock Stream Mitigation site in Jones County, also previously
approved, will provide mitigation for the balance of 630 feet of impacts. The original
proposal was for 484.5 feet of impacts. Since the Brock Stream Mitigation site has become
an EEP asset, a supplemental mitigation request for the additional 145.6 feet of impacts
was forwarded to EEP. The response letter dated October 13, 2004, confirming EEP’s
commitment to provide mitigation is attached.

Regulatory Approval

Application is hereby made for modification of the Department of the Army Individual 404 Permit
as required for the above-described activities. We are also hereby requesting a modification of the
401 Water Quality Certification from the NCDWQ. R-2539C has been designed to comply with
the Riparian Buffer Mitigation Program (15A NCAC 2B .0242) and the Neuse and Tar-Pamlico
River Basin Riparian Buffer Rules (15A NCAC 2B .0233 and .0259). Therefore, as part of the
Modification request, we respectfully request that the DWQ issue an Authorization Certificate
pursuant to 15A NCAC 2B .0233 for the proposed use. In compliance with Section 143-215.3D(¢)
of the NCAA we have provided a method of debiting $475, as noted in the subject line of this
application, as payment for processing the Section 401 permit modification application. We are
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providing seven copies of this application to the North Carolina Department of Environment and
Natural Resources, NCDWQ, for their review. If there are any further questions, please contact
Elizabeth Lusk at 919-715-1444.

T S

e Gregory J. Thorpe, Ph.D.
Environmental Management Director, PDEA

Attachments:
Tar Pamlico Buffer Addendum
Permit Drawings and Half-size plans
Buffer Impact Drawings
Indirect and Cumulative Effect Study
Ditch Impact Study, October 2004
EEP Mitigation Confirmation letter

Cc:

w/attachment
Mr. John Hennessy, NCDWQ (7 copies)
Mr. Travis Wilson, NCWRC
Ms. Becky Fox, USEPA — Whittier, NC
Mr. Ronald Mikulak, USEPA — Atlanta, GA
Mr. Gary Jordan, USFWS
Mr. Ron Sechler, NMFS
Mr. Michael Street, NCDMF
Dr. David Chang, P.E., Hydraulics
Mr. Greg Perfetti, P.E., Structure Design
Mr. Steve Sollod, NCDCM
Mr. Bill Arrington, NCDCM
Mr. C. E. Lassiter, P.E., 2 Engineer
Mr. Jay Johnson , Division 2 DEO

w/o attachment
Mr. Jay Bennett, P.E., Roadway Design
Mr. Omar Sultan, Programming and TIP
Mr. Art McMillan, P.E., Highway Design
Mr. Mark Staley, Roadside Environmental
Mr. David Franklin, USACE, Wilmington
Ms. Colista Freeman, PDEA Project Planning Engineer
Ms. Beth Harmon, EEP
Mr. Omar Sultan, Programming TIP
Ms. Laurie P. Smith, CPA, Funds Administration Section
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TAR PAMLICO BUFFER ADDENDUM

The purpose of this addendum is to provide the NCDWQ with the information needed to evaluate
the impacts of the project on the Tar Pamlico Buffer areas. The avoidance and minimization
efforts described in the original permit application still apply. R-2539C has been designed to
comply with the Riparian Buffer Mitigation Program (15A NCAC 2B .0242) and the Tar Pamlico
River Basin Riparian Buffer Rules (15A NCAC 2B .0259). Therefore, as part of the Modification
request, we respectfully request that the DWQ issue an Authorization Certificate pursuant to 15A
NCAC 2B .0233 for the proposed use.

Tar-Pamlico Riparian Buffer Impacts: Due to the nature of this project, impacts to the riparian
buffers of three UT’s to the South Prong of Bay River are unavoidable. Section R-2539C has a
total impact of 47,582 square feet to Tar-Pamlico Riparian Buffers. Table A-1 below specifies
impacts per buffer zone and per site. The area of impact was calculated to reflect the maximum
potential impact by including riparian buffers of anticipated construction access rather than
stopping at the toe of the fill slopes.

Site 3: The riparian buffer impacts at Site 3 occur at 2 separate Road Crossings. However, since
impacts at each crossing are greater than 0.33 acres, Site 3 impacts qualify as “Allowable with
Mitigation” under the Tar-Pamlico River Basin Buffer Rules.

Site 3A: Activities at Site 3A will qualify as an “Allowable” use not requiring mitigation because
the impacts are associated with a bridge.

Site 5: Activities at Site 5 qualify as an “Allowable” use not requiring mitigation because impacts
are less than 0.33 acres and 150 linear feet associated with this Road Crossing.

Table A-1. R-2539C Tar-Pamlico River Basin Buffer Impact Calculations

Permit Site Onsite Buffer
Impact Type Zone 1 (sqft)  Zone 2 (sqft) Totals Mitigation
Number
(Zone 1)
Road Crossing
3 Allowable with 21,233 12,868 34,101 903
mitigation
Bridge
3A Allowable 750 1,064 1,814 0
Road Crossing
5 Allowable 8,442 5,039 13,481 283
Allowable with 21,233 12,868 34,101
muitigation
Totals 1,186
Allowable 9,192 6,103 15,295

Compensatory Buffer Mitigation:

Onsite mitigation will be provided at Sites 3 and 5 for 1,186 sqft of Zone 1 impacts. The balance
of 20,047 sq.ft. of Zone 1 impacts and 12,868 sq.ft. of Zone 2 impacts will be covered by the NC
Ecological Enhancement Program (EEP). See the attached mitigation confirmation letter from the
EEP.
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DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY

October 14, 2004

Division of Coastal Management

North Carolina Department of Environment and Natural Resources
2877 Highway 70

Beaufort, North Carolina, 28516

ATTN.:Mr. Bill Arrington, Transportation Projects

Dear Sir:

Subject: Application for Division of Coastal Management Modification of the Major
Development Permit No. 55-03 for TIP No. R-2539. NC 55 Widening From US 17
in Bridgeton to NC 304 in Bayboro, Craven and Pamlico Counties, NCDOT Division
No. 2. Federal Aid Project STP-55(1). State Project No. 8.1170901. Debit $100 for
CAMA Minor modification from WBS Element No. 34452.1.1.

Reference: Individual Permit issued May 9, 2003. USACE Action ID 199303531
NC WQC No. 3415, issued March 17, 2003. DWQ Project No. 021232
CAMA Major Development Permit No. 55-03, issued April 22, 2003

The North Carolina Department of Transportation (NCDOT), Division of Highways, is requesting
a permit modification for the above referenced project. The CAMA Major Development Permit
approved the jurisdictional impacts associated with Section A of the project and gave tentative
approval for Sections B and C pending submittal of the final design drawings and jurisdictional
impact assessments for those sections. A major modification was received for Section B based on
final design.

Section C has no CAMA Areas of Environmental Concern. Therefore, no Major Permit (MP)
forms are included with this application. However, per the original CAMA permit, the NCDOT is
submitting final design plans pending DCM’s approval for project construction. The purpose of
this letter is to request a modification to the CAMA Major Development Permit Section C of the
project. Section C begins just east of SR 1129 (Bennett Tingle Road) and extends 5.1 miles along
NC 55 to NC 304. The final permit drawings and relevant information for R-2539C are attached.
Note that the revised permit drawings are stationed in metric, while the permit drawings submitted
with the original permit application were stationed in English. However, for your convenience we
have included a summary sheet in English units. The following information is the same that was
provided to the U.S. Army Corps of Engineers and the N.C. Division of Water Quality with the
request to modify their respective permits.

The completed design for R-2539C does not compromise NCDOT’s compliance with the existing
permit conditions. The completed design has been evaluated for compliance with the
avoidance/minimization criteria and is in compliance with all previous Individual Permit factors,
including the following:

MAILING ADDRESS: TELEPHONE: 919-715-1500 LOCATION:

NC DEPARTMENT OF TRANSPORTATION FAX: 919-715-1501 2728 CAPITOL BOULEVARD
PROJECT DEVELOPMENT AND ENVIRONMENTAL ANALYSIS PARKER LINCOLN BUILDING, SUITE 168
1598 MAIL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US RALEIGH NC 27699
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e Protected Species,

e Cultural Resources,

e Aquatic Life passage,

¢ FEMA compliance, and

e Utilities.
Much of the general information in the original Individual Permit application remains the same
and is not repeated in this modification request. Information on the purpose and need, project
schedule, NEPA document status, and mitigation options is contained in the original permit
application.

Summary of Project Impacts

Sections A,B, and C

Impacts to jurisdictional areas of the entire R-2539 were estimated in the August 9, 2002
application to be:

e 15.69 acres of permanent wetland, (1.39 riverine and 14.3 non-riverine),

e (.15 acres of fill in surface waters, and

e 619 linear feet of stream channels.

With the revised impacts associated with the final designs of Sections A, B, and C (Table 1), the
total project impacts are now estimated to be:

e 20.72 acres of wetland impacts (1.39 riverine and 19.33 non-riverine),

e 0.29 acres of fill in surface waters, and

e 765 linear feet of stream channels.

Section C

The differences in wetland impacts are from wetland drainage impacts in the final design of
Sections B and C and minor changes in the impact area calculations (rounding). The additional
stream channel impacts are due to a slight southern shift of the road widening in the final design,
as well as a more complete accounting of impacts due to culvert slopes.

Permanent impacts associated with the final design of Section C consist of:

e 9.96 acres of non-riverine wetland impacts

e 355 linear feet of stream channel impacts

e 495 acres of drainage impacts of non-riverine wetlands.

e 47,582 square feet (sqft) of Neuse and Tar-Pamlico Buffer impacts, 29,675 sqft in Zone 1 and
17,907 sqft in Zone 2.

Table 1. Final Jurisdictional Stream and Wetland Impacts for R-2539 by Section
: Permanent Wetland Drainage Impacts

; (ac) (ac) Channel Impacts Surface Watet
Section ~ impacts
o Non- o Non- (f
Riverine oo Riverine . . (ac)
riverine riverine
A 0.42 4.51 0.12 2.02 114.8 0.05
B 0.85 2.78 0.00 0.06 295.2 0.15
C 0.00 5.01 0.00 4.95 354.6 0.09
Totals 1.27 12.3 0.12 7.03
TOTAL 1.39 riverine + 19.33 nonriverine = 2(.72 764.6 0.29
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Design Changes

Final design revisions resulted in several sites differing from those submitted with the original
permit application. Site specific changes are as follows:

Site 1, Permit sheet 5 of 29, Stations 153+20 to 154+20

The two small wetlands at Site 1 were originally included in Section C. After the original permit
were issued, Section B project limits were extended slightly eastward and they became part of
Section B. However, wetland impacts were not accounted for in the permit modification
application for Section B. Therefore, we have included them as Site 1 with this permit application.
Both wetlands are counted as a total take because of their small size.

Impact change Site 1: increase of 0.15 acres of non-riverine wetland impacts.

Site 2. Permit Sheets 6 to 15 of 32

Station 161+00 to 166+00
The right of way and wetland impacts have been widened slightly, from the original submittal,
on the south side of the proposed road widening.

Station 156+60 to 165+60

Because of the low grade and minimal drainage potential of the natural ground elevation at this
site, it will be necessary to install a typical V-ditch (special cut ditch) with 6:1 and 3:1 side
slopes on each side of the new road to drain the subgrade. Based on the Boussinesq equation
calculations, there will be 4.95 acres of impacts resulting from the drainage impact from this
ditch. The Ditch Impact Study, dated October 2004, is attached.

Impact change Site 2: Mechanized clearing and excavation impacts have decreased (0.10
acres and 0.65 acres, respectively). However, including the drainage impacts, there is a net
increase of 4.2 acres of non-riverine wetland impacts

Site 3, Permit Sheets 15 to 18 of 32

Station 195+40 to 202+60
The roadway has been widened more to the south away from the small business on the north
side. This shift has increased the wetland impacts south of the existing roadway.

Stations 196+60 and 199+80

The widening of the roadway to the south has also increased the length of the culvert
extensions for the UT-1 and UT-2 of the South Prong Bay River. The outlet ends of the
culvert extensions for UT-1 and UT-2 will be sloped down to near the top of the stream bank
to reduce the effect of perched culverts and enhance the movement of aquatic life. Finalizing
design has resulted in slightly more mechanized clearing impacts along the length of the
widening covered by this site.

Impact change Site 3: increase of 0.60 acres of non-riverine wetland impacts and 114
linear feet stream channel.

Site 4, Permit Sheet 21 of 32, Station 204+40
In the original application the wetland impacts at this site were included with Site 3. However,
this particular wetland is now Site 4.

Impact change at Site 4: increase of 0.03 non-riverine wetland impacts.
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Site 5, Permit Sheet 22 of 32, Station 206+00

The stream at this site was included in Site 4 of the original permit application. It has since

been separated out to be Site 5.

A preformed scour hole has been added to the outlet of the pipe carrying roadside runoff to the
north side of the proposed roadway. The length of culverts impacting UT-3 has been
increased. The outlet end of the culvert extensions for UT-3 will be sloped down to near the
top of the stream bank to reduce the effect of perched culverts and enhance the movement of
aquatic life.

Impact change Site 5: increase of 31 linear feet of stream channel.

Table 2. Final Jurisdictional Wetland Impacts on R-2539C by site
. Fill in Exca.v ation Mechanized Drainage
Site Srafion Wetland - Clearing (ac) impacts
EromiTo (ac) We(t;:;] ds (Method III)1 (ac)
1 153+20 to 154+20 0.0 0.01 (+0.01) | 0.17 (+0.14) 0.0
2 155+40 to 166+08 0.0 1.30 (-0.10) 0.12 (-0.65) | 4.95 (+4.95)
3 195+45 to 202+60 | 2.47 (+0.95) | 0.05(-0.51) | 0.86 (+0.16) 0.0
4 202+20 0.02 (+0.02) 0.0 0.01 (+0.01) 0.0
Total R-2539C 2.49 (+0.94)2 1.36 (-0.60) 1.16 (+0.34) | 4.95 (+4.95)
GRAND TOTAL 9.96 (+5.63)
I Clearing and grubbing of vegetation to 10 feet beyond the construction limits.
? Impact increase or decrease from original IP application is denoted in parentheses.
Table 3. Final Jurisdictional Stream Impacts on R-2539C by site
Station
. DWQ DWQ Impact
Site | Number | Structure | Stream Name Index No. | Rating Status (ft)
UT1 to South
3 RCBC SC Sw 135.5
3 196+60 21 x 2.4m Prong Bay 27-150-3 NSW P (+57.2)
River
UT?2 to South
27x1.8 SC Sw 123
3 199+77 RCBC Pron_g Bay 27-150-3 NSW P (+57.2)
River
UT3 to South
24x1.2 SC Sw 96.1
5 206+00 RCBC Prong Bay 27-150-3 NSW P (+31.1)
River
354.6
TOTAL R-2539B (+145.5)

! Impact increase or decrease from original IP application is denoted in parentheses.

Summary of Utility Impacts for Section C (see attached permit drawings for location of utility

Utility Impacts

line):

utilized where necessary.
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It will be necessary to relocate several utilities because of road widening activities.
However, no additional Section 404 jurisdictional impacts are anticipated. Any required clearing
will be conducted by hand. Cleared vegetation will remain onsite. Directional boring will be




Site 2, Permit Sheets 6, 7,9, 11, 12

Progress Energy will relocate their pole line Right of the L-Line from Station 155+43 to Station
166+31 in the wetland boundary and within the NCDOT right of way. The relocation will also
require an additional 12 to 13 feet hand clearing outside the right of way.

Sprint Telephone will relocate their underground cables inside of the footprint of the project from
Station 155+43 to Station 166+31. No clearing will be done in the wetland area.

Site 3, Permit Sheets 17
Sprint Telephone will relocate their underground cables inside the footprint of the road project.
No additional clearing will be needed.

Tideland EMC will replace the power pole at Station 201+08, Right, for a taller pole. Their power
line crosses over a part of the wetlands on Parcel 71 owned by Arther M. Kelly. No tree clearing
will be needed on Parcel 71.

The existing water main and sewer lines will be relocated within the proposed impacts for the road
widening. The new lines will directionally bored under the three stream channels.

Indirect and Cumulative Effects: The Indirect and Cumulative Effects Study for R-2539C has
been completed and is included in this permit modification package. Information from the study
indicates that the widening of NC 55 will allow for faster commutes between the small
communities of Pamlico County and New Bern. In combination with the planned future widening
of NC 55 and NC 306 to the waterfront communities will likely further stimulate growth in
Oriental and Minnesott Beach as well as other waterfront areas. Pamlico County has designated
the NC 55 as an Enterprise Corridor, which with the widening will continue to focus commercial
development along the highway.

The ICE Study also indicates that much of the anticipated future growth will be from non-
permanent seasonal residents and that poor soils and large areas of wetlands will be restrictive to
growth. Existing policies and regulations on jurisdictional waters and coastal areas will manage
potential indirect impacts to the area’s water quality. The construction of R-2539C is not expected
to result in any indirect or cumulative effects that will adversely affect water quality.

Federally Protected Species: As of January 29, 2003, the U.S. Fish and Wildlife Service
(USFWS) lists seven federally protected species for Pamlico County. On August 18, 2003 the
USFWS concurred with NCDOT’s findings of No Effect for five species and May Affect, Not
Likely to Adversely Affect for the rough-leaved loosestrife. The seventh species, American
alligator, is Threatened due to Similarity of Appearance and does not require a Biological
Conclusion. The USFWS concurrence letter is attached.

Cultural Resources: The reduction of the sidewalk and berm widths, and the elimination of the
drainage box from the Bayboro House (historic Dr. S.E. McCotter House) property has resulted in
a Section 106 conclusion of “No Adverse Effect” on the property since no right of way or
construction easement will be required.

Avoidance, Minimization and Compensatory Mitigation

Throughout the NEPA and design process this project has been designed to avoid and minimize
impacts to jurisdictional areas to the greatest extent practicable. Specific strategies, detailed in the
original application, remain valid for this application. Highlights include widening NC 55 along
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the existing roadway, using 3:1 slopes within wetland limits, use of preformed scour holes to
dissipate runoff, and hand clearing in sensitive areas.

Based upon the agreements stipulated in the “Memorandum of Agreement Among the North
Carolina Department of Environment and Natural Resources, the North Carolina Department of
Transportation, and the U.S. Army Corps of Engineers, Wilmington District (MOA)”, it is
understood that the North Carolina Department of Environment and Natural Resources Ecological
Enhancement Program (EEP), will assume responsibility for satisfying the Section 404
compensatory mitigation requirements for NCDOT projects that are listed in Exhibit 1 of the
subject MOA during the Ecological Enhancement Program (EEP) transition period which ends on
July 1, 2005. Since the subject project is listed in Exhibit I the necessary compensatory mitigation
to offset unavoidable impacts to waters that are jurisdictional under the federal Clean Water Act
will be provided by the EEP (see attached letter to EEP).

The final mitigation strategy for Sections A, B, C of R-2539 is as follows:

e 1.39 acres of riverine wetland impacts will be mitigated via onsite 4.23 acres of riverine
wetland restoration detailed in the original permit application.

e 19.33 acres of non-riverine wetland impacts will be mitigated via the Croatan Mitigation site.
Use of the Croatan Mitigation site has been previously approved with original application for
all R-2539 non-riverine wetland impacts. The original proposal was for 14.3 acres of impacts.
Since the Croatan Mitigation site has become an EEP asset, a supplemental mitigation request
was forwarded to EEP for the additional 5.03 acres of impacts. The response letter dated
October 13, 2004, confirming EEP’s commitment to provide mitigation is attached.

e 765 feet of stream impacts will be mitigated via:

e Onsite stream mitigation in Section B (Permit Site 13) will provide 135 feet of mitigation
(134.5 feet @ 1:1 ratio).

e Offsite mitigation from the Brock Stream Mitigation site in Jones County, also previously
approved, will provide mitigation for the balance of 630 feet of impacts. The original proposal
was for 484.5 feet of impacts. Since the Brock Stream Mitigation site has become an EEP
asset, a supplemental mitigation request for the additional 145.6 feet of impacts was forwarded
to EEP. The response letter dated October 13, 2004, confirming EEP’s commitment to provide
mitigation is attached.

Regulatory Approval

Application is hereby made for a minor modification of the Division of Coastal Management
CAMA Permit as required for the above-described activities. We have provided a method of
debiting $100 to be submitted to the NC Division of Coastal Management for processing the
CAMA modification application, as noted in the subject line of this application. If you have any
questions or need additional information please call Elizabeth L. Lusk at (919) 715-1444.

Sincerely,

/ 7 " o o
Gregory J. Thorpe, Ph.D. M)\
Environmental Management Director, PDEA
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Attachments:
Permit Drawings and Half-size plans
Buffer Impact Drawings
Indirect and Cumulative Effect Study
Ditch Impact Study, October 2004
EEP Mitigation Confirmation letter

Cc:

w/attachment
Mr. John Hennessy, NCDWQ (7 copies)
Mr. Travis Wilson, NCWRC
Ms. Becky Fox, USEPA — Whittier, NC
Mr. Ronald Mikulak, USEPA — Atlanta, GA
Mr. Gary Jordan, USFWS
Mr. Ron Sechler, NMFS
Mr. Michael Street, NCDMF
Dr. David Chang, P.E., Hydraulics
Mr. Greg Perfetti, P.E., Structure Design
Mr. Steve Sollod, NCDCM
Mr. Bill Arrington, NCDCM
Mr. C. E. Lassiter, P.E., 2 Engineer
Mr. Jay Johnson , Division 2 DEO

w/o attachment
Mr. Jay Bennett, P.E., Roadway Design
Mr. Omar Sultan, Programming and TIP
Mr. Art McMillan, P.E., Highway Design
Mr. Mark Staley, Roadside Environmental
Mr. David Franklin, USACE, Wilmington
Ms. Colista Freeman, PDEA Project Planning Engineer
Ms. Beth Harmon, EEP
Mr. Omar Sultan, Programming TIP
Ms. Laurie P. Smith, CPA, Funds Administration Section
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Ecosystem

PROGRAM

October 13, 2004

Mr. Gregory J. Thorpe, Ph.D.

Environmental Management Director

Project Development and Environmental Analysis Branch
North Carolina Department of Transportation

1548 Mail Service Center

Raleigh, NC 27699-1548

Dear Dr. Thorpe:
Subject: EEP Mitigation Acceptance Letter:
R-2539C, NC 55 Improvements, Craven and Pamlico Counties

The purpose of this letter is to notify you that the Ecosystem Enhancement Program
(EEP) will provide the additional wetland and stream mitigation required for the subject project.
The NCDOT previously provided wetland and stream mitigation for Sections A and B and a
portion of the mitigation required for Section C at the time of the initial 404 and 401 permit
issuance. The NCDOT has since completed the final design for Section C resulting in an increase
of wetland and stream impacts associated with Section C and additional mitigation is required.

Based on the information supplied by you in a letter dated October 4, 2004 (Revised
October 12, 2004), the impacts are located in CU 3020204 of the Neuse River Basin and CU
3020105 of the Tar Pamlico River Basin in the Southern Outer Coastal Plain Eco-Region, and are
as follows:

CU 3020204: Non-Riverine Wetland Impacts: 4.40 acres
CU 3020105: Non-Riverine Wetland Impacts: 0.63 acre;
Stream Impacts: 145.6 feet

Also, as indicated in your letter, this project will impact buffers located in CU 3020105
of the Tar Pamlico River Basin. The buffer impacts are 29,675 square feet in Zone 1 and 17,907
square feet in Zone 2. Please note, since buffer impacts were not projected in the NCDOT’s 7-
year Impact Projection Database, EEP was not able to include these cost in the Biennial budget
approved at the July 2004 Board of Transportation meeting. The buffer mitigation request and
approval will be managed through the EEP’s In-Lieu Fee Program. The NCDOT will be
responsible to ensure that the appropriate compensation for the buffer mitigation will be provided
in the agreed upon method of fund transfer.

As stated in your letter, the subject project is listed in Exhibit 2 of the Memorandum of
Agreement among the North Carolina Department of Environment and Natural Resources, the

BeA
Ry o . Ny NCDENR
North Carolina Ecosystem Enhancement Program 1652 Mail Service Center, Raleigh, NC 27699-1652 / 919-715-0476 / www.nceep.net




North Carolina Department of Transportation, and the U. S. Army Corps of Engineers,
Wilmington District dated July 22, 2003. The mitigation for the subject project will be provided
in accordance with this agreement.

If you have any questions or need additional information, please contact Ms. Beth

Harmon at 919-715-1929.
Sincerely,

William D. Gilmore, P.E.
EEP Transition Manager

cc: Michael Bell, USACE-Washington
John Hennessy, Division of Water Quality, Wetlands/401 Unit
Bill Arrington, Division of Coastal Management
File: R-2539C
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Raleigh Field Office
Post Office Box 33726
Raleigh, North Carolina 27636-3726

August 18, 2003

Elizabeth Lusk

North Carolina Department of Transportation
Project Development and Environmental Analysis
1548 Mail Service Center

Raleigh, North Carolina 27699-1548

Dear Ms. Lusk:

This letter is in response to your letter of July 31, 2003 which provided the U.S. Fish and
Wildlife Service (Service) with the biological conclusion of the North Carolina Department of
Transportation (NCDOT) that the proposed widening of NC 55 in Pamlico County (TIP No. R-
2539, Sections B and C) is not likely to adversely affect the federally protected rough-leaved
loosestrife (Lysimachia asperulaefolia) and will have no effect on the red-cockaded woodpecker
(Picoides borealis), bald eagle (Haliaeetus leucocephalus), West Indian manatee (Trichechus
manatus), shortnose sturgeon (Acipenser brevirostrum) and Kemp’s ridley sea turtle
(Lepidochelys kempii). These comments are provided in accordance with section 7 of the
Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531-1543).

By way of a May 31, 2002 letter, the Service had previgusly concurred with a biological
conclusion of “no effect” for all of the species stated above. Since that time, the biological
conclusion for rough-leaved loosestrife was changed to “may affect, not likely to adversely
affect.” According to the information submitted to us, a survey was conducted for rough-leaved
loosestrife on July 29, 2003 by biologists from Stantec Consulting, Inc. No populations of
rough-leaved loosestrife were observed. '

Based on the negative survey results, the Service concurs with your conclusion that the proposed
project is not likely to adversely affect the rough-leaved loosestrife. Please note that the National
Marine Fisheries Service has jurisdiction for the shortnose sturgeon. We believe that the
requirements of section 7 (a)(2) of the ESA have been satisfied. We remind you that obligations
under section 7 consultation must be reconsidered if: (1) new information reveals impacts of this
identified action that may affect listed species or critical habitat in a manner not previously
considered in this review; (2) this action is subsequently modified in a manner that was not
considered in this review; or (3) a new species is listed or critical habitat determined that may be
affected by this identified action.

The Service appreciates the opportunity to review this project. If you have any questions



regarding our response, please contact Mr. Gary Jordan at (919) 856-4520 (Ext. 32).

Sincerely,

Sl B e

Garland B. Pardue, Ph.D.
Ecological Services Supervisor

cc: Mike Bell, USACE, Washington, NC
David Franklin, Wilmington, NC
John Hennessy, NCDWQ, Raleigh, NC
Travis Wilson, NCWRC, Creedmore, NC
Chris Militscher, USEPA, Raleigh, NC
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
PROJECT DEVELOPMENT AND ENVIRONMENTAL ANALYSIS BRANCH

RALEIGH, NORTH CAROLINA

OCTOBER 2004
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TECHNICAL MEMORANDUM

DITCH IMPACT STUDY
NC 55 WIDENING (R-2539C)
PAMLICO COUNTY, NORTH CAROLINA

1.0 INTRODUCTION

The North Carolina Department of Transportation (NCDOT) is proposing to widen NC 55 east of
the Neuse River in Craven and Pamlico Counties (Figure 1). The total length of the R-2539
project extends approximately 15.5 miles. The current study, which focuses on three ditches
located between station numbers 156+68 and 165+77 in the Pamlico County portion of the
alignment (Section C), has been undertaken to evaluate the drainage impact caused by special
ditches' (hereafter referred to as the “project ditches”) constructed adjacent to the proposed
facility (Figure 1). The results of this modeling effort will be used to determine the portion of
wetlands permanently impacted by the project ditches through reduction in the wetland
hydroperiod. This drainage impact will be considered cumulative with other filling, excavation,
and mechanized clearing activities within Section 404 jurisdictional areas and is expected to be
considered in the Section 404 and Section 401 permit applications. The proposed drainage
impact predicted in this study may overlap with other filling, excavation, and mechanized
clearing activities within jurisdictional areas. Special consideration should be given to these
overlapping areas when combining these impacts to the wetland hydroperiod to avoid
overestimation of jurisdictional impacts. EcoScience Corporation (ESC) has been retained to
estimate the drainage influence of the project ditches, as well as determine the portion of
jurisdictional wetlands impacted by these drainage influences. The locations and details of the
ditches were provided by NCDOT to ESC personnel.

Specifically, the goal of this study is to compare the output of two models (the Boussinesq
Equation and DRAINMOD) that estimate the linear distance of drainage impact to jurisdictional
wetlands from the edge of each ditch. As requested by NCDOT, results from the Boussinesq
Equation were supplemented by results generated by the hydraulic model DRAINMOD.

1Special ditches generally parallel the road corridor and are designed to induce a
groundwater withdrawal gradient within adjacent fill material. The withdrawal
gradient is intended to protect the roadway’s substrate from underlying water.
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2.0 METHODS

MODEL DESCRIPTIONS

The Boussinesq Equation represents a two-dimensional general flow equation for unconfined
aquifers. The equation has been applied in the past to predict the decline in water table
elevation near a pumping well as time progresses. The equation is based primarily on hydraulic
conductivity, drainable porosity, and the saturated thickness of the aquifer. One form of the
equation is as follows:

X = (K ho t/f)*/ F(D,H)

Where:

K = hydraulic conductivity (inches/hour)

ho = depth to aquiclude (inches)

t = duration (hours)

f = drainable porosity (dimensionless ratio)

F(D,H) = profiles (graphs) relating ditch depth, water table depth, and depth to
the aquiclude(hy)

X = drainage impact distance (inches)

DRAINMOD was originally developed to simulate the performance of agricultural drainage and
water table control systems on sites with shallow water table conditions. DRAINMOD predicts
water balances in the soil-water regime at the midpoint between two drains of equal elevation.
The model is capable of calculating hourly values for water table depth, surface runoff,
subsurface drainage, infiltration, and actual evapotranspiration over long periods referenced to
measured climatological data. The reliability of DRAINMOD has been tested for a wide range of
soil, crop, and climatological conditions. Results of tests in North Carolina (Skaggs, 1982), Ohio
(Skaggs et al. 1981), Louisiana (Gayle et al. 1985; Fouss et al. 1987), Florida (Rogers 1985),
Michigan (Belcher and Merva 1987), and Belgium (Susanto et al. 1987) indicate that the model
can be used to reliably predict water table elevations and drain flow rates. DRAINMOD has also
been used to evaluate wetland hydrology by Skaggs et al. (1993). Methods for evaluating water
balance equations and equation variables are discussed in detail in Skaggs (1980).

DRAINMOD was modified for application in wetland studies by adding a counter that
accumulates the number of events wherein the water table rises above a specified depth and
remains above that threshold depth for a given duration during the growing season. Important
inputs into the DRAINMOD model include rainfall data, soil and surface storage parameters,
evapotranspiration rates, ditch depth and spacing, and hydraulic conductivity values.

MODEL APPLICATION

The three project ditches considered in this study are: Ditch 1, from approximately station
numbers 156+68 to 160+20 on both sides of the road; Ditch 2, from approximately stations
160+20 to 162+92 on both sides of the road; and Ditch 3, from approximately station numbers
164+60 to 165+77 on the south side of the road.

In this study, the Boussinesq Equation was applied to the project ditches to predict the linear
distance of groundwater drawdown exceeding 1 foot for 5- and 12.5-percent of the growing
season. These percentages were selected based upon guidance from the U.S. Army Corps of



Engineers Wetland Delineation Manual (DOA 1987). The equation is solved for the wetland
impact distance with data for the following variables: 1) equivalent hydraulic conductivity, 2)
drainable porosity, 3) an estimated depth to the impermeable layer or aquiclude, 4) the time
duration of the drawdown, 5) target water table depth (1 foot below the soil surface), and 6)
minimum ditch depth.

The dominant soil types along the project ditches were determined based upon the Pamlico
County soil survey (USDA 1987) then verified in the field. The Leaf series was mapped at the
project ditch locations and field verified to be the dominant soil. The Leaf series consists of
poorly drained soils that formed in fine-textured sediment on uplands. Slopes range from 0 to 2
percent. Hydraulic conductivity (K) for the predominant soil layer was measured in the field.
Conductivities for soil layers above the water table and below the auger depth were estimated
from published values (USDA 1987). The soil layer depths were obtained from descriptions in
the Pamlico County soil survey and field verified. Drainable porosity was determined using
published data (Tweedy 1998) for the Leaf series in Craven County. Field investigations
determined that the aquiclude was more than 9 feet below the surface of the soil. The depth to
aquiclude was assumed to be 10 feet as a conservative estimate.

The time variable, t, is based on 5- and 12.5-percent of the Pamlico County growing season, 13
and 33 days, respectively. For the purpose of this study, the growing season is defined as the
period between March 7 and November 22 (USDA 1987). Values for the function F(D,H),
defined as a function of ditch depth, water table depth, and depth to the aquiclude, were taken
from plotted numerical solutions to the Boussinesq Equation (Figure 2f attached, Skaggs 1976),
where D=d / ho and H= h/ hy. The variable d is defined as the ditch elevation above aquiclude.
The variable hy is the distance from the surface to the aquiclude. The variable h is equal to the
height after drawdown for the water above the aquiclude at distance X from the ditch. For the
purposes of this analysis, h was defined as the distance between the aquiclude and a point 1
foot below the surface. Minimum ditch depths at each site were provided by NCDOT.

DRAINMOD was used to model the zone of wetland loss resulting from the addition of the
project ditches. This zone was estimated by determining the threshold drain spacing of parallel
ditches that would result in the area adjacent to the ditches meeting the wetland hydrology
criterion in just over one-half of the years simulated. Ditches spaced any closer than this
threshold distance would result in the entire area between the ditches experiencing a loss of
wetland hydrology. If ditches were spaced any further apart than the threshold distance, there
would be a strip between the ditches which would still meet the wetland hydrology criteria.
Since only one ditch exists, areas outside of one-half of the threshold distance are predicted to
have wetland hydrology; therefore, one-half of this threshold spacing provides a safe-side
estimate of the drainage effect that the project ditch will have. This application of the model
recognizes that the water table midway between ditches spaced at the threshold spacing will be
lower (i.e., the soil at that point will be drier) than would be the case at the same distance from a
single ditch (i.e., at a distance of one-half the threshold spacing from a single ditch). Therefore,
the width of the strip of land that would experience hydrologic conversion from wetland to
upland hydraulic conditions due to a single ditch would be less than a distance equal to one-half
the threshold spacings. One-half the threshold spacing is the ditch effect reported in Tables 1
and 2.



Wetland hydrology is defined for DRAINMOD as groundwater within 12 inches of the ground
surface for 13 (5-percent) and 33 (12.5-percent) consecutive days during the growing season in
Pamlico County. Wetland hydrology is achieved in the model if target hydroperiods are met for
more than one-half of the years modeled (i.e., 23 out of 45 years).

Additional inputs for soil parameters and relationships derived from soil water characteristic data
such as the water table depth/volume drained/upflux relationship, Green-ampt parameters, and
the water content/matric suction relationship were obtained from published values (Tweedy
1998) for the Leaf series. Hydraulic conductivities and ditch depths were calculated as
described above. Surface depressional storage was estimated from published ranges (Skaggs
et al. 1994 and Skaggs 1980) after visiting the sites. Drainage coefficients for the ditches were
calculated based on NCDOT ditch details, design plans, and formulas provided with
DRAINMOD.

Weather data for a 45-year period were obtained for New Bern, NC in Craven County,
approximately 12 miles from the study site. Missing measurements were estimated from data
for the same date in the previous year. Potential evapotranspiration rates were calculated
based on Thornthwaite’s method and adjusted using monthly factors derived for Eastern North
Carolina. The DRAINMOD simulation was conducted for the time period from 1949 through
1993.

3.0 RESULTS AND CONCLUSIONS

Both the Boussinesq Equation and DRAINMOD have an ability to support different ditch
morphology and features, suggesting that use of these methods in evaluation of drainage
impacts from highway ditches is applicable with proper data inputs that fully reflect the
differences between highway ditches and agricultural ditches. Comparing the output from both
methods is recommended because output can be considered to predict the lower and upper
limits of a range of drainage influence that is likely to occur in real-world conditions. The results
are presented in Tables 1 and 2.

The Boussinesq equation predicts a zone of impact ranging from 14.3 feet to 180 feet
depending on ditch depth and the wetland hydroperiod criteria used. The predicted effects to
the U.S. Army Corps of Engineers verified wetland delineation as depicted on the permit
drawings supplied by NCDOT resulted in total impacts of 6.6 acres (0.7 + 4.9 + 1.0, Table 1) for
the project ditches throughout the entire project corridor for 5 percent of the growing season
(Figures 2a — 2e) and 12.4 acres (0.9 + 9.1 + 2.4, Table 2) for 12.5 percent of the growing
season.

The DRAINMOD model, believed to estimate a maximum zone of influence, predicts a zone of
impact ranging from 100.1 feet to 303.5 feet depending on ditch depth and the wetland
hydroperiod criteria used. Total impacts of 12.7 acres (5.5 + 5.9 + 1.3, Table 1) were predicted
for the project ditches throughout the entire project corridor for 5 percent of the growing season
(Figures 2a — 2e) and 35.7 acres (14.5 + 15.3 + 5.9, Table 2) for 12.5 percent of the growing
season.
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The largest percentage differences between lateral ditch influences predicted by the separate
models were predicted for the shallowest ditch (Ditch 1). The absolute difference between the
estimates by the two models for Ditch 1 at 12.5 percent of the growing season (22.8 to 245.7
feet; Table 2) was the greatest. When long periods of saturation are required for the desired
wetland criteria, even the smallest drainage impact can potentially reduce the likelihood of a site
staying saturated for extended periods of time (33 days in this case). When the saturation
period is reduced (such as 5 percent of the growing season), the reported values between
Boussinesq Equation and DRAINMOD are more similar (113 to 133.4 feet; Table 1). The
percentage difference between the Boussinesq Equation and DRAINMOD estimates was
relatively smaller for the deeper ditch.

This application of the Boussinesq Equation includes several simplifying assumptions. The
equation does not consider the fluctuation of the water table (hydroperiod) from
evapotranspiration (ET) and precipitation due to site-specific weather. Additionally, the
Boussinesq Equation requires that different lateral hydraulic conductivities (K) for separate soil
layers be combined to one weighted average for use in the equation. Likewise, the equation
also assumes a constant drainable porosity (f). Drainable porosity and saturated hydraulic
conductivity are more realistically considered a function of hydraulic head.

DRAINMOD more fully assesses wetland hydroperiods than the Boussinesq Equation.
DRAINMOD considers variability in rainfall, evapotranspiration, hydraulic conductivities,
drainable porosity and other hydrologic parameters. DRAINMOD simulations predict the ditch
spacing required to lower the water table below 12 inches of the surface for 5- and 12.5-percent
of the growing season. As discussed earlier, this spacing is a conservative estimate of the
effect of a single ditch. This fact suggests that actual impacts to the wetland hydroperiod will be
less than the values reported in Tables 1 and 2. Results are graphically shown in Figures 2a
through 2e.

In summary, two different methods were used to simulate the drainage impacts of the project
ditches on the wetland hydroperiod within jurisdictional systems adjacent to NC 55 in Pamlico
County. The Boussinesq Equation and DRAINMOD model were utilized to predict the lateral
extent of the ditch impact on ground or surface water within 1 foot of the land surface for two
jurisdictional thresholds (i.e., 5- or 12.5-percent of the growing season). The predicted lateral
effects for each ditch reported indicate the probable range of potential impacts. The predicted
lateral effects for the ditches range from 14.3 to 303.5 feet.
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North Carolina Department of Transportation
Office of the Human Environment

Indirect and Cumulative Effects (ICE) Assessment
TIP No. R-2539C, Pamlico County

NC 55 from SR 1129 (Bennett-Tingle Rd) to NC 304 in Bayboro

EXECUTIVE SUMMARY

This report evaluates the indirect and cumulative effects for Transportation Improvement
Project (TIP) R-2539C Pamlico County. It supplements the Indirect and Cumulative
Effects (ICE) Study for R-2539B Pamlico County prepared by Arcadis in June 2003.
The focus of the evaluation is on growth effects and change in land use that may result
from the road project. The project is the widening of NC 55 from two lanes to five lanes.
In addition to original research, this report cites the R-2539B study and the recent draft
Pamlico County Coastal Area Management Act (CAMA) Joint Land Use Plan.

Findings

The Indirect and Cumulative Effects Study Area includes an area generally bounded by
NC 306 and the town of Grantsboro to the west, the Neuse River to the south, the towns
of Vandemere and Mesic to the northeast of Bayboro, the town of Bayboro to the east,
and NC 55 south to Oriental. Bayboro is the county seat.

Small towns and associated strip commercial development along the length of NC 55,
and large expanses of fields, forests, and pocosin (wooded swamp), characterize the area.
The natural resources and beauty draw retirees, second homeowners, as well as sailor,
hunters, anglers, and kayakers. A rare and relatively pristine pocosin called Light Ground
Pocosin covers a large area south of Bayboro. Upscale vacation and retirement homes
characterize the communities along the river. Pamlico County is one of the ten least
populated counties in the state and the growth forecast remains modest at 13% for the
period 2000 to 2020.

Pamlico is one of 20 counties subject to the provisions of CAMA. It includes vast
expanses of estuarine waters, which are designated as Areas of Environmental Concern.

Pamlico County provides metered water from a dozen wells to most properties in the
towns and along the major roads. The supply exceeds anticipated demand in 2020. The
county established a sewer utility in 1988 that serves most of the populated areas. In
large areas of the county soils do not support septic systems. Stormwater management
systems are weak or nonexistent. Stormwater is generally controlled by subdivision
regulations.



Indirect and Cumulative Effects Study
R-2539C -- NC 55 Widening to NC 304

Other environmental regulations and guidelines are relatively strong. The Pamlico
County CAMA Joint Land Use Plan stipulates a 75 foot development setback (with
limitations) from estuarine resources, and a 25 foot riparian buffer for paved areas. The
Neuse Buffer Rules also apply.

Activities that may lead to indirect and cumulative impacts include improved mobility
along NC 55. Commute times from Bayboro to New Bern may be reduced from up to 45
minutes to around 30 minutes. Craven County is the primary destination of those that
commute to work out of the county. Reduced commute times sometimes stimulates new
growth. New development, though, is limited. It is possible that if River Dunes, a new
600 unit development near Oriental, is successful that more development might quickly
follow. Land prices in and around Oriental have increased dramatically recently.

Bayboro officials, incidentally, recently expressed unanimous opposition to the road
section that NCDOT planned to construct. Locals seek to limit the section to 52 feet to
reduce community character, and possibly historic property, impacts.

Other possible impacts relate to access control issues. NC 55 is designated as an
Enterprise Corridor, around which local plans focus business and commerce related
activities and development. There is, however, no explicit economic development
purpose for the project. The five-lane section for the road may encourage strip
development, but county plans call for such development to be focused around major
intersections. Local planners indicated a desire for NCDOT to institute limited or full
access control.

Conclusions

The widening of NC 55 from two lanes to five lanes will provide for additional traffic
capacity for people driving between New Bern and Bayboro. The project will improve
mobility, and reduce delays and backups due to logging trucks and local traffic.

The project is on existing location.

The five-lane section will likely stimulate new commercial development, particularly at
major road intersections. County policies discourage this type of development away
from the major intersections. Extensive new commercial development will likely be
limited in this sparsely populated county. Probable highway development includes
tourist trade, retail, restaurant, and highway service businesses.

The county and towns should consider instituting cross-access regulations for commercial
development as a small measure of access control for NC 55. If congestion were to
prematurely render NC 55 obsolete for its functional classification, then a new location
bypass would wreak great impacts to Pamlico's wetland and habitat resources.

Growth in Pamlico County and the Indirect and Cumulative Effects Study Area is
constrained by several factors, including wetlands and septic limitations. Water supply is
adequate. Areas not served by central sewer will likely experience very slow growth.
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Growth that does occur in Pamlico County will likely do so along its rivers, waterfronts,
and tidal creeks. CAMA and the Neuse River riparian buffer rules will help minimize
impacts from such development.

A significant increase in commuting is unlikely in that New Bern is not a major
employment center. The River Dunes subdivision may develop more quickly due to the
faster travel times, but the natural beauty of the county is the major draw; the upscale
project would likely occur regardless of the project.

The county does not have county wide zoning. The major towns use their zoning
ordinances to guide types and intensities of growth. The county does, however, have a
subdivision ordinance to regulate new development. The subdivision ordinance allows
for officials to deny the platting of land for unsuitable purposes.

The Pamlico County Joint CAMA Land Use Plan states a vision for low density
development that is sustainable in nature. Maintaining and improving water quality is a
goal of the CAMA plan. Stormwater regulations, however, remain weak.

Indirect and cumulative effects resulting from R-2539C should be minimal. No further
study is recommended at this time.
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PROJECT DESCRIPTION

Section A is a 2.7 mile segment of the NC 55 widening project that originates at US 17 in
Craven County and runs to just east of SR 1127 in Pamlico County. Section B extends
from just east of the border of Craven and Pamlico Counties approximately 6.2 miles. It
begins at SR 1127 (Bayleaf Road) and extends to just east of SR 1129 (Bennett-Tingle
Road), just west of the town of Grantsboro and NC 306. Section A and B have been let
and construction has begun.

TIP R-2539C is the eastern 5.2 mile section that runs from SR 1129 to NC 304 in
Bayboro, the county seat. All of the project is on existing location.

The purpose and need is to accommodate traffic growth by increasing capacity, and to
increase safety.

STUDY AREA DESCRIPTION AND BOUNDARIES

The study area was devised by examining the project's location in relation to political,
demographic, and planning boundaries, watershed boundaries, the role the facility plays
in the local transportation network, and the development patterns of the area.

Towns and municipalities along the corridor include the recently incorporated Grantsboro
(at the intersection of NC 306 and NC 55), and Alliance and Bayboro (east of NC 306 to
the NC 55 and NC 304 intersection). Other municipalities in the Indirect and Cumulative
Effects Study Area include Arapahoe and Minnesott Beach (8-12 miles south of NC 55
on NC 306, Stonewall (just east of Bayboro on NC 55), and the sailing and retirement
community of Oriental (about 8.5 miles south of Bayboro at the terminus of NC 55).

NCDOT planners toured the project June 3, 2004. Planners visited Bayboro, traveled to
Vandemere on NC 304 in the northeast part of Pamlico County, to Oriental at the eastern
terminus of NC 55 in the southeast part of the county, and to Minnesott Beach where NC
306 ends at the Neuse River in the south central part of the county.

Study Timeline

The study timeline is 15-20 years and was determined by evaluating area current and
draft future planning documents and interviews with local and county planners and
officials.

Demographic Study Area (See Figure 1)

The two census tracts for the county define the Demographic Study Area. Because block
groups changed in area between the 1990 and 2000 census, the Demographic Study area
was not narrowed to block groups.

Indirect and Cumulative Effects Study Area (See Figure 2)

The Indirect and Cumulative Effects Study Area (or growth study area) is a smaller area
that is generally bounded by NC 306 to the west, an area approximately two miles north
of and parallel to NC 55 to the north, from NC 306 to Vandemere northeast of Bayboro to
the east, along NC 55 to Oriental to the southeast, and by the Neuse River to the south.
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The area includes the residential communities to the west of NC 306 that make up the
town of Arapahoe, which is north of Minnesott Beach. While Minnesott Beach and
Oriental may be beyond the usual area of effects for a more urban project, they are
included here because of their role as destination retirement and vacation communities.
The ICE Study Area also includes the Pamlico/'Whortonville area -- a sparsely populated,
unincorporated area approximately 4.5 miles northeast of Oriental at the mouth of the
Neuse River. These areas will be most subject to the growth and development effects of
the widening project. See Figure 2.

STUDY AREA DIRECTION

Regional Influences

Pamlico County is one of 20 North Carolina counties that fall under CAMA jurisdiction.
It is a sparsely populated county that ranks 91st out of 100 North Carolina counties for
total population. It is bordered by the Neuse River to the south, the Pamlico Sound to the
east, and the mouths of the Pamlico and Pungo Rivers to the northeast. The Bay River
originates in Bayboro and joins the Pamlico Sound between the Neuse and Pamlico
Rivers. The Pamlico and Albemarle Sound estuaries are second only to the Chesapeake
Bay area in size in the United States. The rivers, sounds, and estuaries are key factors in
both the past, present, and future in this area.

Because of easy access to sounds, rivers, and the Intracoastal Waterway, recreational and
outdoor activities are important features of the local economy. Many visitors first
become acquainted with the area when dropping off their children at one of the many
summer camps. The YMCA properties Camp Sea Gull and Camp Seafarer are amongst
the best known of the camps. Golfing, fishing, hunting, and kayaking are among the
promoted activities. Farming and working forests remain a visual reminder of strong ties
to an agricultural and logging heritage.

Growth Trends (see Table 1)

In 2000 the county population was almost 13,000, which was about 14% more than 1990.
However, the almost 1600 new residents included about 600 persons housed at the
Pamlico County Corrections Facility, which is near Bayboro in Census Tract 9501. The
medium custody facility opened in 1998. Absent the inmate population, the county grew
at a rate of 8.4% between 1990 and 2000. The state rate between 1990 and 2000 was
21.4%. See Table 1.

Census Tract 9502, which includes the area along the Neuse River, grew at the faster rate
of over 16%, as compared to a rate of about 12% for Census Tract 9501. The growth in
Census Tract 9502 appears to be concentrated in the area between and including
Minnesott Beach and Oriental.

Because block groups changed in area between the 1990 and 2000 census, block group
analysis was not performed.
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The North Carolina State Data Center forecasts a growth rate of about 13% between 2000
and 2020 for Pamlico County, or an increase of 1729 residents to 14,663. This growth
rate continues to trail the state, which the data center forecast at a dramatic growth rate of
about 36% for the same period.

Table 1. Population Trends

CT 9501, CT9502 Pamlico North
Population Pamlico Pamlico  County, Carolina
Trends County County North
Carolina
Total Population 7,305 5629 12,934 8,049,313
2000
Total Population 6,530 4842 11,372 6,628,631
1990
Change 775 787 1562 1,420,682
Percent Change 11.9% 16.3% 13.7% 21.4%

Commuting Trends

According to the State Data Center, a little over 77% of Pamlico workers worked in
county in 2000. The overwhelming destination county for workers commuting out of the
county was Craven, with about 14% of commuters. This compares with just over 84% of
workers employed in the county, and 9% commuting to Craven County in 1990.

Another measure of commuters are commuting ratios. The 2000 ratio for Pamlico
County was 0.674. Being less than 1, this indicates that more workers were commuting
out of Pamlico County than commuting in. That compares to a ratio 0f 0.616 in 1990,
which means that about 9% more workers are commuting out in 2000 than in 1990.

State Data Center data indicates that out of 1193 residents that moved to Pamlico County
from other counties between 1995 and 2000, 35% moved from Craven County.

Local Economy and Employment by Sector

The local economy grew modestly in the 1990's but boasts a strong tourist industry that
supports related service businesses. While the employed labor force growth rate of about
20% exceeded population growth, per capita income trails the surrounding counties.
Median household income ranks 50th in the state.

Construction and retail trade employment growth was about 40%, while manufacturing
employment fell by 40%, and farm employment by over 58%. Wholesale trade -- mainly
commercial fishing -- fell by almost 41%. Net employment, however, grew faster than
population growth between 1990 and 2000.

Almost 30% of working county residents are employed in government services. Retail
trade employs about 15 % of county workers, and leads private sector employment. It is
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followed by construction, which employs a little over 7% of workers.

Weyerhaeuser, the huge forest product company, has numerous logging operations in the
area.

Study Area Towns and Municipalities

Towns and municipalities along the corridor include recently incorporated Grantsboro (at
the intersection of NC 306 and NC 55), Alliance, and Bayboro (east of NC 306 to the NC
55 and NC 304 intersection). Other municipalities in the Indirect and Cumulative Effects
Study Area include Arapahoe and Minnesott Beach (8-12 miles south of NC 55 on NC
306, Stonewall (just southeast of Bayboro on NC 55, and the sailing community of
Oriental (about 8.5 miles south of Bayboro at the terminus of NC).

The areas of Reelsboro, Grantsboro, Alliance, Oriental, and Minnesott Beach were the
fastest growing areas in the county. Oriental and Vandemere, particularly, flooded from
hurricanes and storms from the late 1990's and took a powerful hit from Hurricane Isabel
in 2003. Nonetheless, developers are advertising a new waterfront development called
River Dunes several miles to the east of Oriental. When built out, it will contain around
600 residences. By comparison, Oriental had a total of 875 residents in 2000.

The county's retirement and second home population accounts for much of the growth,
and the area is further developing tourist resources and infrastructure.

Transportation Plans

Major transportation corridors in the area are NC 55, which carries over 10,000 vehicles
per day (Average Annual Daily Traffic - AADT) from New Bern into east Craven
County and west Pamlico County. The primary north/south route is NC 306, which runs
from Minnesott Beach (and from Havelock in Craven County via ferry across the Neuse
River) to Washington County. NC 306 carries between 2300 (north) and 2700 vehicles
(south). NC 304 travels north from Bayboro (2600 AADT) at the intersection with NC
55 in Bayboro to village of Hobucken in the northeastern part of the county. NC 55
continues almost due south from Bayboro (3500 AADT) and terminates in the sailing
town of Oriental. The Ocean Highway, US 17, is just to the west of the county line in
nearby Craven County.

The Rural Transportation Planning organization included the widening of NC 55 to
Oriental as one of its top priorities. Other projects include widening NC 306 from NC 55
to Minnesott Beach, and SR 1005, between Arapahoe and Oriental. The latter is an oft
used shortcut to Oriental by those seeking to avoid slowdowns along NC 55 through the
small towns.

Existing Land Use (see Figure 3)

Land use in the area is characterized by small towns along the length of NC 55,
interspersed by primarily wooded areas and some agriculture. At the towns, relatively
low intensity commercial strip development notifies the driving public that they are
arriving into one of the many small communities. Upscale homes and a village
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atmosphere characterize Oriental, Arapahoe, and Minnesott Beach. Sparse residential,
agriculture, and forested and wetland areas characterize the rest of the study area.

The Joint CAMA Existing Land Use Map indicates the vast majority of land in the
county is farmed, open, or forested. See Figure 3.

NOTABLE FEATURES

Natural Environment, Areas of Environmental Concern,

and Water Resources (See Appendix and Figure 4)

The ICE Study Area includes large areas of agriculture, pocosin, and wooded swamps.
The Goose Creek Gamelands and Island are in the northeastern most part of the county.
There are 33 natural elements, or plants and animals of rare and outstanding status and
listed on the North Carolina Natural Heritage Program database (see Appendix). Nearly
45% of the county is considered non-coastal wetlands. See Figure 4.

Rare Pocosin (see Figure 5)

A several thousand acre pocosin (accent on the second syllable) known as the Light
Ground Pocosin is located in the center of the county. A pocosin is an upland swamp, or
wooded wetland. Some say the Indian word translates as "swamp on a hill". It occupies
almost all of Census Tract 9502, Block Group 1. Located between Bayboro and Oriental,
the pocosin serves an important water quality function by slowing runoff and filtering
pollutants. The 1000 acre Bear Pocosin, which is owned by the State of North Carolina is
located within the Light Ground Pocosin. The Department of Administration has
recently advertised the Bear Pocosin for sale, circumventing normal protocol of offering
excess state property to other agencies. In this case the Clean Water Management Trust
Fund is the interested party. According to an article in the Pamlico News, likely buyers
include timber interests. The www.bearpocosin.org website states, "The North Carolina
Natural Heritage Program has identified approximately 60 acres of Pamlico’s Light
Ground Pocosin as "Nonriverine Wet Hardwood Forests". They deem this variety of
forest "the most threatened of North Carolina’s natural communities". The Natural
Heritage Program knows a total of 24 separate sites of Nonriverine Wet Hardwood
Forests in the state. Of the 24, only three sites are under any kind of protective
designation. The three protected sites total less than 100 acres". See Figure 5.

Areas of Environmental Concern in Pamlico County (see Figure 6)

Estuarine shoreline and waters, and coastal wetlands, designated as Areas of
Environmental Concern by the North Carolina Coastal Resources Commission, includes
the Pamlico Sound (70,000 acres), which is fed by the Neuse River (42,000 acres), the
Pamlico River (11,300 acres), and the Bay River (14,200 acres). The CAMA plan notes
137,500 acres of estuarine waters, and 21,700 acres of coastal wetlands in the area. See
Figure 6.

Most of the project is within the Neuse River Subbasin 03-04-13, though the Indirect and
Cumulative Effects Study Area includes parts of the county that is within Subbasin 03-
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04-10. The Neuse River and Tar-Pamlico setback and riparian buffer rules apply to
virtually the entire county.

Basin Status and Impaired Designation

Subbasin 03-04-13 includes the Goose Creek Game Lands in the northeastern part of the
county. All waters of the subbasin are considered impaired according to the Neuse River
Basinwide Plan prepared by the North Carolina Division of Water Quality and are listed
on the 2004 Draft 303(d) list. The Bay River, Harper Creek, Bear Creek, Bennett Creek,
Gale Creek, and Bills Creek are all impaired for shellfish harvesting due to high bacteria
levels. The subbasin plan notes the impact of recent hurricanes on creek and stream
habitat and encourages de-snagging efforts to restore natural flow.

Subbasin 03-04-10 includes not only south Pamlico County, but also large portions of
Craven county on the south bank of the Neuse, as well as northeastern Carteret County,
also on the south bank. All waters in the subbasin are considered impaired. The Neuse
down to Minnesott Beach is listed on the 2004 Draft 303(d) list for chlorophyll and
excessive fecal coliform bacteria and is closed for shellfish harvesting. The Use Support
Category is for Aquatic Life, Secondary Recreation, and Shellfish Harvesting. Similar
hurricane impacts and recommendations are noted.

The project crosses the North Prong and South Prong Creeks. Other creeks in the ICE
Study Area include the Beard, Dawson, Greens, Trent, and Broad Creeks.

High Quality Resource Waters and Primary Nursery Areas (see Figure 6)

From Minnesott Beach and extending into the Pamlico Sound, the Neuse and Sound
waters are classified as High Quality Waters. This includes the lower watersheds for
each of the above creeks except the Beard. This area also includes the Bay River. There
are more than 13,000 acres of Primary Nursery Areas for salt-water fish. These areas are
primarily in the east and northeast of the county. See Figure 6.

INFRASTRUCTURE, REiGULATIONS, ORDINANCES,
PLANS AND GOALS

Water and Sewer

Pamlico County provides metered water drawn from a dozen wells to over 5000 metered
connections. Most of the municipalities and large areas of the county (areas adjacent to
primary and secondary roads) are served by this system. According to the CAMA Joint
Land Use Plan report current use is 0.8 million gallons per day (MGD), which is
expected to double by 2020. Current supply is 3.3 MGD, or over twice the expected
demand in 2020. Properties must connect to public water and sewer where available.
The county supports extending the water supply system to new development and
unsupported areas.

In 1988 Pamlico County established the Bay River Metropolitan Sewerage District
(BRMSD) to construct a municipal sewerage system for the towns of Alliance, Bayboro,
Vandemere, Maribel and Mesic. In addition to the use of septic systems, the Bayboro
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Wastewater Treatment Facility treated the sewer and discharged into the Bay River. The
Oriental Wastewater System (serving Oriental) discharged into Smith Creek and
subsequently the Neuse River. In 1998 the BRMSD, in an effort to eliminate NPDES
discharges, upgraded the system to allow for surface spray irrigation. Bay River
purchased the Oriental System and implemented a similar system. The two systems serve
the above urbanized areas and also Grantsboro and Stonewall. It will soon serve
Reelsboro. There are plans to add the community of Olympia at a later date.

The BRMSD serves about 2300 customers according to the CAMA report and is
currently at 62% capacity. When Reelsboro comes on-line, the systems will likely have
to be upgraded. The Oriental facility is currently at capacity (75% of 0.2 MGD capacity).
Officials are exploring future extensions to the Pamlico/Whortonville area, which would
require expansion or upgrades to the Oriental system. The county indicates a desire to
participate in service expansion.

The draft joint CAMA plan states the county supports extensions first to existing
developed areas where conditions may threaten water quality, then to towns and
municipalities, and last to areas designated as "Rural With Services". More discussion on
this designation in the Land Use Section below.

Septic permits are required where applicable. Where soils do not support septic systems,
and where the BRMSD will not service, the county states it will support so called
"packaged systems".

Stormwater System

There is no stormwater management system in the county, however, the draft Joint Use
CAMA plan indicates the county will make effort to educate property owners and
developers regarding stormwater threats. Further, any development that disturbs more
than one acre of land must comply with approved soil erosion and sedimentation control
plans. Last, the county commits to coordinate efforts between the Natural Resources
Conservation Service and local landowners to address existing problem areas.

Land Use Plans

The March 2004 Draft Joint CAMA Land Use Plan for Pamlico County addresses public
access to public trust waters, land use compatibility, natural hazard areas, infrastructure
carrying capacity, water quality, and local concerns.

Public Access

The draft Plan emphasizes county goals to ensure public access to public trust waters in
the county. This includes both public and private boat ramps, marinas, as well as
canoeing and kayaking access and trails. Further, the county seeks to maintain viewsheds
of public waters.

Land Use Compatibility, Including 404 Wetlands and Poor Soils
As to land use compatibility, local goals seek to discourage development and uses that
threaten estuarine, wetland, or shoreline degradation. This includes a 75' setback, or

10
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conservation zone, along shoreline, estuarine, or nursery waters, from the mean high
water mark, except for structures like docks, piers, and boat ramps. This policy excludes
forestry operations that implement best management practices. The county discourages
any development in non-coastal, "404" wetlands, and the Plan notes many areas with
soils not suitable for septic tanks. Paved areas are required to comply with a 25' riparian
buffer.

Infrastructure Carrying Capacity and Thoroughfare Plan

The thoroughfare plan was last updated in 1994. The county requests in the draft CAMA
plan that NCDOT update the plan. Pamlico County strongly supports the R-2539 project
to widen NC 55 through the county to Bayboro.

Natural Hazard Areas and Hurricane Evacuation Routes

The draft CAMA plan includes commitments from the county to take steps to minimize
and mitigate for flood risks, update hazard plans, enforce existing ordinances, and ensure
hurricane evacuation route carrying capacity. NC 55, NC 306, and NC 304 are state
designated evacuation routes.

A 1998 Army Corps of Engineers map called Project Impact identified almost the entire
part of the county east of NC 306 as being subject to flooding from Category 4 or 5
hurricanes. The map identified areas east of a line drawn through Bayboro and Oriental
as subject to flooding from Category 1 or 2 hurricanes.

Water Quality

Policies in the draft CAMA plan that the county cites as protecting water quality include
the 75 foot setback (required on parcels divided after January 26, 1990), minimum one
acre lots on waterfronts <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>