
DEPARTMENT OF THE ARMY 
WilMINGTON DISTRICT, CORPS OF ENGINEERS 

P.O. BOX 1890 
WILMINGTON, NORTH CAROLINA 28402-1890 

IN REPLY REFER TO October 4, 2002 

Regulatory Division 

Action ID. 199300570; U.S. 1, Transportation Improvements Project No. R-210 

Mr. Roy C. 'shelton, Staff Engineer 
Project Development and Environmental Analysis Branch 
North Carolina Department of Transportation 
Division of Highways 
1548 Mail Service Center 
Raleigh, North Carolina 27699-1548 

- - - . 
Dear Mr. Shelton: 

In accordance with the written request of February 21, 2001, and the ensuing 
administrative rec()rd, enclosed is a permit to discharge dredged and/or fill material into Little 
River, Little Juniper Creek, Crane Creek and Little Crane Creek and their tributaries impacting a 
total of 4,880 linear feet of streams and 41.5 acres of wetlands to facilitate the construction of 
12.8 miles ofU.S. 1, Transportation Improvements Project (TIP) R-210, State Project Number 
8.T560302. The proposed roadway project extends from the existing U.S. 1 four-lane facility 
south of Camp Easter Road (SR 1853) at Lakeview in Moore County to the existing four-lane 
facility at Wild Life Road (SR 1180) south of Sanford in Lee County, North Carolina. 

7 If any change in the authorized work is required because of unforeseen or altered 
conditions or for any other reason, the plans revised to show the change must be sent promptly to 
this office. Such action is necessary, as revised plans must be reviewed and the permit modified. 

Carefully read your permit. The general and special conditions are important. Your 
failure to comply with these conditions could result in a violation ofFederallaw. Certain 
significant general conditions require that: 

a. You must complete construction before December 31,2005. 

b. You must notify this office in advance as to when you intend to commence and 
complete work. 

c. You must allow representatives from this office to make periodic visits to your 
worksite as deemed necessary to assure compliance with permit plans and conditions. 
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DEPARTMENT OF THE ARMY PERMIT 

NC Department of Transportation 
Permittee _____________ _ 

199300570 
Permit No. ____________ _ 

CESAW-RG-L 
Issuing Office------------

NOTE: The term "you" and its derivatives, as used in this permit, means the permittee or any future transferee. The term 
"this office" refers to the appropriate district or division office of the Corps of Engineers having jurisdiction over the permitted 
activity or the appropriate official of that office acting under the authority of the commanding officer. 

You are authorized to perform work in accordance with the terms and conditions specifiedbelow. 

Project Description: 

Place dredged and/or fill material into Little River, Little Juniper Creek, Crane Creek and Little Crane Creek and 
their tributaries impacting a total of 4,880 linear feet of streams and 41.5 acres of wetlands to facilitate the 
construction of 12.8 miles of U.S. 1, Transportation Improvements Project (TIP) R-210, State Project Number 
8.T560302 .. This authorization also includes the installation of Fiber Optic Cable in the mainline road right-of-way 
from centerline station 23+20 to 29+25. 

Project Location: 

In the Cape Fear River basin, from the existing U.S. 1 four-lane facility south of Camp Easter Road (SR 1853) at 
Lakeview in Moore County to the existing four-lane facility at Wild Life Road (SR 1180) south of Sanford in Lee 
County, North Carolina 

Permit Condi.j;ions: 

General Conditions: 

1. The time limit for completing the work authorized ends on December 31. 2005 . If you find that you need 
more time to complete the authorized activity, submit your request for a time extension to this office for consideration at least 
one month before the above date is reached. 

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms and condi
tions of this permit. You are not relieved of this requirement if you abandon the permitted activity, although you may make 
a good faith transfer to a third party in compliance with General Condition 4 below. Should you wish to cease to maintain 
the authorized activity or should you desire to abandon it without a good faith transfer, you must obtain a modification of 
this permit from this office, which may require restoration of the area. 

3. If you discover any previously unknown historic or archeological remains while accomplishing the activity authorized by 
this permit, you must immediately notify this office of what you have found. We will initiate the Federal and state coordina
tion required to determine if the remains warrant a recovery effort or if the site is eligible for listing in the National Register 
of Historic Places. 

ENG FORM 1721, Nov 86 EDITION OF SEP 82 IS OBSOLETE. (33 CFR 325 (Appendix A)) 
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e, Damage claims associated with any future modification, suspension, or revocation of this permit. 

4. Reliance on Applicant's Data: The determination of this office that issuance of this permit is not contrary to the public 
interest was made in reliance on the information you provided. 

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the circumstances 
warrant. Circumstances that could require a reevaluation include, but are not limited to, the following: 

a. You fail to comply with the terms and conditions of this permit. 

b. The information provided by you in support of your permit application proves to have been false, incomplete, or 
inaccurate (See 4 above). 

c. Significant new information surfaces which this office did not consider in reaching the original public interest decision. 

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation 
procedures contained in 33 CFR 325,7 or enforcement procedures such as those contained in 33 CFR 326.4 and 326.5. The 
referenced enforcement procedures provide for the issuance of an administrative order requiring you to comply with the terms 
and conditions of your permit and for the initiation of legal action where appropriate. You will be required to pay for any 
corrective measures ordered by this office, and if you fail to comply with such directive, this office may in certain situations 
(such as those spec_ified in 33 CFR 209.170) accomplish the corrective measures by contract or otherwise and bill you for the 
cost. 

6. Extensions. General condition 1 establishes a time limit for the completion of the activity authorized by this permit. Unless 
there are circumstances requiring either a prompt completion of the authorized activity or a reevaluation of the public interest 
decision, the Corps will normally give favorable consideration to a request for an extension of this time limit. 

Your signature below, as permittee, indicates that you accept and agree to comply with the terms and conditions of this permit. 

(DATE) 

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed below. 

(DATE) 

When the structures or work authorized by this permit are still in existence at the time the property is transferred, the terms and 
conditions of this permit will continue to be binding on the new owner(s) of the property. To validate the transfer of this permit 
and the associated liabilities associated with compliance with its terms and conditions, have the transferee sign and date below. 

(TRANSFEREE) (DATE) 
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Should you have questions, contact Mr. Richard K. Spencer of my Wilmington Field 
Office Regulatory staff at telephone (91 0) 251-4172. 

Enclosures 

Copy Furnished with enclosures: 

Chief, Source Data Unit 
NOAA/National Ocean Service 
ATTN: Sharon Tear N/CS261 
1315 East-WestHwy., Rm 7316 
Silver Spring, MD 20910-3282 

Sincerely, 

tp~~le~(;~ 
Colonel, U.S. Army 
District Engineer 

Copies Furnished with special conditions and plans: 

Mr. Garland Pardue, Field Supervisor 
U.S. Fish and Wildlife Service 
Fish and Wildlife Enhancement 
Post Office Box 33726 
Raleigh, North Carolina 27636-3726 

Mr. Ron Sechler 
National Marine Fisheries 

Service, NOAA 
101 Pivers Island 
Beaufort, North Carolina 28516 
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Mr. David Rackley 
National Marine Fisheries 

Service, NOAA 
219 Fort Johnson Road 
Charleston, South Carolina 29412-9110 

Mr. Ronald Mikulak, Chief 
Wetlands Section - Region IV 
Water Management Division 
U.S. Environmental Protection Agency 
Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, Georgia 30303 

Mr. Doug Huggett 
Division of ~oastal Management 
North Carolina Department of 

Environment and Natural Resources 
1638 Mail Service Center 
Raleigh, North Carolina 27699-1638 

Mr. Ronald E. Ferrell, Program Manager 
Wetlands Restoration Program 
Division of Water Quality 
1619 Mail Service Center 
Raleigh, North, Carolina 27699-1619 
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SPECIAL CONDITIONS (Action ID. 1993-0-0570; NCDOT/TIP R-210) 

1. All work authorized by this permit must be prepared in strict compliance with 
the attached plans, which are a pmi of this permit. 

2. Stream· Relocation Requirements: 

a. The pem1ittee will relocate 1154 linear feet of stream at the following 
locations: 

i. The permittee shall mitigate for 174linear feet of unavoidable 
impacts to an unnamed tributary to the Little River (Section A, Impact Site #10), an 
important stream channel, by completing 174 linear feet of onsite stream relocatior:r, as 
described in the permit application 

ii. The permittee shall mitigate for 980 linear feet of unavoidable 
impacts to an unnamed tributary to Little Crane Creek (Section C, Impact Site #4&#5), 
an important stream channel, by completing 980 linear feet of onsite stream relocation, as 

. described in the permit application. 

b. The relocations will be perfom1ed subject to the following conditions. 

1. The stream relocation shall be constructed in accordance with the 
North Carolina Wildlife Resources Commission's (NCWRC) "Stream Relocation 
Guidelines", and with the attached pennit drawings. NCDOT shall consult with NCWRC 
on all stream relocations and implement all practicable recommendations in the design of 
specific site requirements for re-establishment of bank vegetation, and placement of 
meanders and habitat structures. Vegetation shall be used to the maximum extent 
practicable to stabilize banks, and riprap and other man-made structural measures shall be 
minimized. 

ii. The permittee shall construct all channel relocations in a dry work 
area. The permittee shall stabilize the relocated channel before stream flows are directed 
into the new charmel. Stream flows shall not be released into the new channel until 
approved by the Corps of Engineers, Wilmington District. Whenever possible, channel 
relocations shall be allowed to stabilize for an entire growing season. Upon completion 
of the project, an as-built channel survey shall be conducted. It is recommended that 
stream surveys, for both project construction and project monitoring, follow the 
methodology contained in the USDA Forest Service Manual, Stream Channel Reference 
Sites (Harrelson, et.al, 1994). The survey shall document the dimension, pattern and 
profile of the relocated channel. 

111. The permittee shall identify a stable reference reach that is close to 
the proposed relocation site and will not be impacted by the proposed highway 
construction. The applicant will coordinate a field me~ting with the Corps of Engineers 
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, to approve the reference reach selection prior to channel design and relocation of the 
existing stream. Baseline data on the reference reach channel dimension, pattern, and 
profile shall be collected and used as a blueprint for the relocation channel design. A 
detailed design plan of the relocation stream shall be submitted to this office for review 
prior to construction, including clearing activities. 

iv. Vegetation used to stabilize banks shall be limited to native woody 
species, and will include establishment of a 50 foot wide vegetated buffer on the 
relocated channel. Stream banks will be planted with native vegetation that represents 
both woody (trees and shrubs) and herbaceous species. Species selection will be based 
on a survey of the vegetation from the approved reference reach. Survival of woody 
species planted at the stream mitigation sites must be at least 320 trees/acre through year 
three. A ten percent mortality rate will be accepted in year four (288 trees/acre) and 
another ten percent in year five, resulting in a required survival rate of 260 trees/acre 
through year five. 

v. The permittee shall monitor the stream relocation site for a period 
of five years starting the year following construction. Monitoring data at the site should 
include the following: reference photos, plant survival and channel stability. Data shall 
be collected each year for 5 years at the same time of year. No less than two (2) bankfull 
flow events must be documented through the required 5-year monitoring period. If less 
than 2 bankfull events occur during the first 5 years, monitoring will continue until the 
second bankfull event is documented. The bankfull events must occur during separate 
monitoring years. 

vi. If within any monitoring year, bank or stream stability is not 
acceptable as detem1ined by the Corps of Engineers, and remedial action required by the 
Corps of Engineers is performed, the five-year monitoring period of the affected portions 
ofthe stream will start again at monitor year one. The permittee will coordinate all 
remedial activities with the Corps of Engineers, Wilmington District, prior to taking any 
remedial action. The permittee will submit a brief written report with representative 
ph~tographs within 90 days after the monitoring year is completed. 

vii. The permittee shall provide the Corps of Engineers, Wilmington 
District with a stream mitigation construction sequencing schedule within 30 days 
following the project preconstruction meeting. The plan, shall at a minimum, indicate a 
date of start of construction at the relocation site, grading schedule, planting schedule, 
completion of construction, monitoring schedule, and a date of potential diversion into 
the new channel. All stream mitigation construction must be completed within one year 
from the date of issuance ofthis permit. 

vm. The permittee and/or current and subsequent property owners shall 
maintain the mitigation site in its natural condition, as altered by work in the mitigation 
plan, in perpetuity. Prohibited activities within the mitigation site specifically include, 
but are not limited to: the construction or placement of roads, walkways, buildings, signs, 
or structures of any kind (i.e., billboards, interior fence~, etc.); filling, grading, 
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··excavation, leveling, or any other emih moving activity or activity that may alter the 
drainage patterns on the property; the cutting, mowing, destruction, removal, or other 
damage of any vegetation; disposal or storage of any debris, trash, garbage, or other 
waste material; except as may be authorized by the mitigation plans, or subsequent 
modifications that are approved by the Corps of Engineers. In addition, the permittee 
shall take no action, whether on or off the mitigation property, which will adversely 
impact the wetlands or streams on the mitigation property, except as specifically 
authorized by this permit, or subsequent modifications that are approved by the Corps of 
Engineers, Wilmington District. 

ix. Condition 2.b.viii, above, runs with the land. The permittee shall 
not sell, lease, or otherwise convey any interest in the mitigation property without 
subjecting the property to legally enforceable restrictions on the use of the property, to 
ensure its preservation in perpetuity. The instrument utilized to meet this conditionmust 
be approved in writing by the Wilmington District Corps of Engineers before execution. 

3. The permittee shall mitigate for 3726 linear feet of unavoidable impacts to 
important stream channel associated with this project by payment to the North Carolina 
Wetlands Restoration Program (NCWRP) in an amount determined by the NCWRP 
sufficient to perform 7452 linear feet of warm water stream mitigation, or the equivalent 
water quality improvement projects, as approved by the Corps of Engineers, in the Cape 
Fear River basin (Cataloging Unit 03030004). Construction within streams on the 
permitted highway project shall begin only after the permittee has made full payment to 
the NCWRP, and the NCWRP has made written confirmation to the District Engineer, 
that it agrees to accept responsibility for the mitigation work required, pursuant to 
Paragraph IV.D. of the Memorandum of Understanding between the North Carolina 
Department of Environment and Natural Resources and the U.S. Anny Corps of 
Engineers, Wilmington District, dated November 4, 1998. 

4. The permittee shall mitigate for 4. 7 acres of unavoidable impacts to High 
Quality riverine wetlands at the Little River (Section A, Impact Site #1) by providing 4.7 
ac;es of on-site restoration and 8.4 acres of on-site preservation as identified in the Little 
River On-site Restoration Plan, dated February 2001. In addition, the following 
stipulations shall apply to this mitigation site: 

a. The permittee shall identify a reference site that is adjacent to the 
proposed restoration site and will not be impacted by the proposed highway construction. 
The applicant will coordinate a field meeting with the Corps of Engineers to approve the 
reference site selection prior to mitigation design and restoration of the mitigation site. 
Baseline data on the reference site hydrology, surface elevations, and vegetation shall be 
collected and used as a blueprint for the wetland restoration design. A detailed design 
plan of the wetland restoration shall be submitted to this office for review prior to 
construction, including clearing activities, at this site (Section A, Impact Site #1). 
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b. To meet the success criteria, the monitoring data must show that for each 
nonnal precipitation year within the monitoring period, the site exhibits saturation within 
the upper 12 inches of the soil surface for a minimum of 12.5% or 29 days, or greater 
consecutive day duration during the growing season and inundation must occur 5 out of 
10 years or 50% of the years monitored, at a minimum frequency. Baseline hydrologic 
data shall be obtained from the reference site, which can be used to support the mitigation 
site's hydrology success. WETS tables for Moore County will be utilized as appropriate 
to determine normal precipitation years. 

c. If there are no normal precipitation years during the first five years of 
monitoring, to meet performance criteria, tiie permittee will continue to monitor 
hydrology on the site until it shows that the site has been inundated or saturated as 
described above during a normal precipitation year. 

d. The mitigation site shall be suitably graded to promote the establishment 
of planted wetland vegetation, generally to the adjacent wetland reference site elevations. 
If mineral soil is exposed at the desired restoration grade, the site should be graded to at 
least minus one-foot and brought back to grade by providing at least one foot of wetland 
topsoil. If organic soil is exposed at the desired restoration grade, the soil should be 
disked or suitability prepared for planting. Every effort must be made to utilize the 
topsoil froin the impacted wetlands on this project to promote wetland re-vegetation. 

e. The mitigation site will be planted with native vegetation that represents 
both woody (trees and shrubs) and herbaceous species. Species selection will be based 
on a survey of the vegetation from the approved reference site. Survival of woody 
species planted at the mitigation site must be at least 320 trees/acre through year three. A 
ten percent mortality rate will be accepted in year four (288 trees/acre) and another ten 
percent in year five resulting in a required survival rate of260 trees/acre through year 
five. 

? f. Vegetation monitoring must begin in the spring just after leaf-out. 
Permanent randomly located sample plots shall be established at the mitigation site. Plot 
size should be based on established standards for sampling vegetation planted at the 
target densities, usually 0.1 acre. The number of plots shall be established by providing 
combined sample coverage of 2% of the mitigation site, or for small sites less than 15 
acres in size, a minimum of three plots shall be established. The planted tree stock shall 
be marked by use of tree marking paint and/or tree tags for identification and sampling. 
Plants that have colonized the sample plot shall be identified and noted in the monitoring 
report but not used in the planted vegetation monitoring calculations. Plant recruitment 
shall be calculated as a separate item and corrective measures may need to be taken if the 
volunteers are undesirable or are jeopardizing the survival of the planted stock. The 
measurement of planted stock survival using stem density will be acceptable provided 
that only planted stock is counted. In addition, in order to measure health and vigor of 
the planted stock, height measurements of the plants in each plot shall be taken, 
compared and provided in the yearly monitoring report. General observations of lateral 
plant growth, leaf and bud development should also be. annotated in the reports. 
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g. Continually recording monitoring wells, surface gauges and/or 
piezometers shall be developed in the reference site and restoration site and be of 
sufficient numbers and adequately spaced to measure the extent, frequency and duration 
of the site inundation/saturation. This will aid in quickly identifying problem areas for 
remediation and determine the hydrologic success of the mitigation effort. The permittee 
must comply with USACE WRP Technical Note HY-IA3.1 for installation and 
development of the monitor wells and/or piezometers. Monitor wells shall be visited 
frequently to avoid lengthy down time of non-functioning wells and maintenance shall be 
scheduled in such a way as to minimize any down time for repairs or replacement. 
Lengthy down time ofwells during the growing season may result in the extension of the 
monitoring period in order to fill in gaps in the data. 

h. The permittee and/or current and subsequent property owners shall 
maintain the mitigation site in its natural condition, as altered by work in the mitigation 
plan, in perpetuity. Prohibited activities within the mitigation site specifically include, 
but are not limited to: the construction or placement of roads, walkways, buildings, signs, 
or structures of any kind (i.e., billboards, interior fences, etc.); filling, grading, 
excavation, leveling, or any other earth moving activity or activity that may alter the 
drainage patterns on the property; the cutting, mowing, destruction, removal, or other 
damage of any vegetation; disposal or storage of any debris, trash, garbage, or other 
waste material; except as may be authorized by the mitigation plan, or subsequent 
modifications that are approved by the Corps of Engineers, Wilmington District. In 
addition, the permittee shall take no action, whether on or offthe mitigation property, 
which will adversely impact the wetlands or streams on the mitigation property, except as 
specifically authorized by this permit, or subsequent modifications that are approved by 
the Corps of Engineers, Wilmington District. 

i. Condition 4.h., above, runs with the land. The permittee shall not sell, 
lease, or otherwise convey any interest in the mitigation property without subjecting the 
property to legally enforceable restrictions on the use of the property, to ensure its 
preservation in perpetuity. The instrument utilized to meet this condition must be 
approved in writing by the Wilmington District Corps of Engineers before execution. 

5. The permittee shall mitigate for 36.8 acres of unavoidable impacts to riverine 
wetlands associated with this project by restoring, at a minimum, 36.8 acres of wetlands, 
preserving 176 acres of wetlands, and preserving 102 acres ofuplands at the 327-acre 
Sandhills Area Land Trust (SALT) Mitigation Site as described in the report entitled 
"Wetland Mitigation Plan- SALT Mitigation Site" dated August 16, 2000. In addition, 
the following stipulations shall apply to this mitigation site: 

a. To meet the success criteria, the monitoring data must show that for each 
normal precipitation year within the monitoring period, the site exhibits saturation within 
the upper 12 inches of the soil surface for a minimum of 12.5% or 29 days, or greater 
consecutive day duration during the growing season and inundation must occur 5 out of 
I 0 years or 50% of the years monitored, at a minimum frequency. Baseline hydrologic 
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·data shall be obtained from the reference site, which can be used to support the mitigation 
site's hydrology success. WETS tables for Moore County will be utilized as appropriate 
to determine normal precipitation years. 

b. The mitigation site will be planted with native vegetation that represents 
both wqody (trees and shrubs) and herbaceous species. Species selection will be based 
on a survey of the vegetation from the reference sites. Survival of woody species planted 
at the mitigation site should be at least 320 trees/acre through year three. A ten percent 
mortality rate will be accepted in year four (288 trees/acre) and another ten percent in 
year five resulting in a required survival rate of260 trees/acre through year five. 

c. Vegetation monitoring must begin in the spring just after leaf-out. 
Permanent randomly located sample plots shall be established at the mitigation site. Plot 
size shall be based on established standarcls for sampling vegetation planted at the target 
densities, usually 0.1 acre. The number of plots shall be established by use of statistical 
methods used to identify adequate sample size and, at a minimum, provide combined 
sample coverage of2% ofthe mitigation site. The planted tree stock shaH be marked by 
use of tree marking paint and/or tree tags for identification and sampling. Plants that 
have colonized the sample plot should be identified and noted in the monitoring report 
but not used in the planted vegetation monitoring calculations. Plant recmitment should 
be calculated as a separate item and corrective measures may need to be taken if the 
volunteers are undesirable or are jeopardizing the survival of the planted stock. The 
measurement of planted stock survival using stem density will be acceptable provided 
that only planted stock is counted. In addition, in order to measure health and vigor of 
the planted stock, height measurements of the plants in each plot shall be taken, 
compared and provided in the yearly monitoring report. General observations of lateral 
plant growth, leaf and bud development should also be annotated in the reports. 

d. Continually recording monitoring wells, surface gauges and/or 
piezometers shall be developed in the reference sites (four wells) and restoration site 
(eight wells) and be adequately spaced to measure the extent, frequency and duration of 
the site inundation/saturation. This will aid in quickly identifying problem areas for 
remediation and determine the hydrologic success of the mitigation effort. The permittee 
must comply with USACE WRP Technical Note HY-IA3.1 for installation and 
development of the monitor wells and/or piezometers. Monitor wells shall be visited 
frequently to avoid lengthy down time of non-functioning wells and maintenance shall be 
scheduled in such a way as to minimize any down time for repairs or replacement. 
Lengthy down time of wells during the growing season may result in the extension of the 
monitoring period in order to fill in gaps in the data. 

e. A detailed design plan of the wetland restoration site shall be submitted 
to this office for review prior to any constmction, including clearing activities in the 
project's pennitted areas. 

f. No improvements shall be initiated on the logging road that bisects the 
SALT Mitigation Site. This includes changing the exis.ting grade, maintenance grading, 
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'widening, and/or paving. Stabilization of the road embankments to prevent erosion shall 
be accomplished by re-vegetation measures only. No structural am1oring shall be 
initiated. 

g. Except as described in the mitigation plan, no activities shall be initiated, 
conducted or allowed on the SALT Mitigation Site that may disturb, impair, alter, and/or 
modify the hydrology, vegetation and/or hydric soils of any of the existing wetland areas, 
including any restored wetlands. Periodic controlled burning will be allowed provided no 
fire brakes are placed in any wetlands and the prescribed bum is in accordance with a NC 
Forest Service authorized burning plan. 

h. No amendments to the existing Conservation Easement dated July 13, 
1998 and recorded in Deed Book 1400 at Page 329 shall be undertaken without prior 
written approval by the Corps of Engineers, Wilmington District. 

i. Permittee may not transfer its conservation easement in the SALT 
mitigation property without the prior approval ofthe Corps of Engineers. 

. j. No trails or interpretive exhibits shall be constructed on the SALT 
Mitigation property subject to the Conservation Easement without the written approval of 
the Corps of Engineers, Wilmington District. 

k. The permittee shall enforce the terms of the conservation easement in 
the mitigation property recorded in Book 1400, Page 329 of the Moore County Registry. 

6. When final design plans are completed for TIP R-21 0, any necessary permit 
modification requests shall be submitted to the Corps of Engineers and the North 
Carolina Division of'Water Quality (NCDWQ). If necessary, a public notice describing 
the modifications and any additional impacts associated with the modifications will be 
circulated for public review and comment. Final design plans shall reflect all appropriate 
avqidance and minimization measures taken to lessen the project impacts on aquatic 
resources. The permittee shall submit a compensatory mitigation plan for proposed 
additional impacts within streams and wetlands associated with the proposed 
modifications. Construction within streams and wetlands on TIP R-21 0 shall begin only 
after approval by the Corps of Engineers of the modified impacts.· 

7. Prior to commencing construction within jurisdictional waters ofthe United 
States for any portion of the proposed highway project, the permittee shall forward the 
latest version of project construction drawings to the Corps ofEngineers, Wilmington 
Regulatory Field Office NCDOT Regulatory Project Manager. Half-size drawings will 
be acceptable. 

8. The pem1ittee shall schedule a meeting between its representatives, the 
contractor's representatives, and the Corps of Engineers, Wilmington Regulatory Field 
Office NCDOT Regulatory Project Manager, prior to any work within jurisdictional 
waters and wetlands to ensure that there is a mutual understanding of all of the terms and 
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·conditions contained within this Department of the Army Permit. The permittee shall 
notify the Corps of Engineers Project Manager a minimum of thirty (30) days in advance 
of the scheduled meetings in order to provide that individual with ample opportunity to 
schedule and participate in the required meetings. 

9. The pem1ittee and its contractors and/or agents shall not excavate, fill, or 
perform mechanized land clearing at any time in the construction or maintenance of this 
project within waters and/or wetlands, except as authorized by this permit, or any 
modification to this permit. There shall be no excavation from, or waste disposal into, 
jurisdictional wetlands or waters associated with this permit without appropriate 
modification of this permit, including appropriate compensatory mitigation. This 
prohibition applies to all borrow and fill activities connected with this project. 

10. To ensure that all borrow and waste activities occur on high ground, except as 
authorized by this permit, the permittee shall require its contractors and/or agents to 
identify all areas to be used for borrow material, or to dispose of dredged, fill, or waste 
material. The permittee shall ensure that all such areas comply with the preceding 
condition (6) of this permit, and shall require and maintain documentation ofthe location 
and characteristics of all borrow and disposal sites associated with this project. This 
information will include data regarding soils, vegetation and hydrology sufficient to 
clearly demonstrate compliance with the preceding condition (6). All information will be 
available to the Corps of Engineers upon request. 

11. The permittee shall comply with the conditions specified in the water quality 
certification, No. 3344, issued by the North Carolina Division of Water Quality on July 
19, 2002. 

12. In compliance with NHPA, Section 106, the permittee shall comply with all 
stipulations identified in the Memorandum of Agreement (MOA) between Federal 
Highway Administration, Advisory Council on Historic Preservation and the NC Historic 
Preservation Officer (SHPO) on this project. ., 

13. The permittee shall place the inverts of culverts and other structures in waters, 
streams, and wetlands one foot below the elevation of the streambed to allow low flow 
passage ,of water and aquatic life, unless providing passage would be impractical and the 
Corps of Engineers has waived this requirement. Design and placement of culverts and 
other structures including temporary erosion control measures shall not be conducted in a 
manner that may result in dis-equilibrium of wetlands or streambeds or banks, adjacent 
to, upstream or downstream of the structures. 

14. The permittee shall use appropriate sediment and erosion control practices 
which equal or exceed those outlined in the most recent version ofthe "North Carolina 
Sediment and Erosion Control Plarming and Design Manual" to assure compliance with 
the appropriate turbidity water quality standard (50 NTU's in all streams and rivers, and 
25 NTU's in all lakes). 
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15. The permittee shall remove all sediment and erosion control measures placed 
in wetlands or waters, and shall restore natural grades in those areas, prior to project 
completion. 

, 16. The permittee shall take measures to prevent live or fresh concrete from 
coming into contact with any surface waters until the concrete has hardened. 

17. If the pem1ittee discovers any previously unknown historic or archeological 
remains while accomplishing the authorized work, he shall immediately stop work and 
notify the Wilmington District Engineer who will initiate the required State/Federal 
coordination. 

18. No excavated or fill material shall be placed at any time in waters or wetlands 
outside the authorized permit area, nor will it be placed in any location or in any manner 
so as to impair surface water flow into or out of any wetland area. 

19. The permittee shall maintain the authorized work in good condition and in 
conformance with the terms and conditions of this permit. The permittee is not relieved 
of this requirement if he abandons the permitted activity without transferring it to a third 
party. 

20. All fill material shall be clean and free of any pollutants except in trace 
quantities. Metal products, organic materials, or unsightly debris will not be used. 

21. This Depmiment of the Am1y permit does not obviate the need to obtain other 
Federal, State, or local authorizations required by law. 

22. In issuing this permit, the Federal Government does not assume any liability 
for: 

a. Damages to the permitted project or uses thereof as a result of other 
penbitted or unpermitted activities or from natural causes. 

b. Damages to the permitted project or uses thereof as a result of current or 
future Federal activities initiated on behalf of the general public. 

c. Damages to other permitted or un-permitted activities or structures 
caused by the authorized activity. 

d. Design and construction deficiencies associated with the permitted work. 

e. Damage claims associated with any future modification, suspension, or 
revocation of this permit. 



Michael F. Easley, Governor 
William G. Ross Jr., Secretary 

North Carolina Department of Environment and Natural Resources 

July 19, 2002 

Alan W. Klimek, P.E. Director 
Division of Water Quality 

!,· 

Mr. William D. Gilmore, P.E., Manager 
NCDOT Planning and Environmental Branch 
1548 Mail Service Center 
Raleigh, NC, 27699-1548 

Dear Mr. Gilmore: 

Re: Water Quality Certification Pursuant to §401 of the Federal Clean 
Water Act, US 1 from north of Lakeview to south of Sanford 
(Vass Bypass), Moore/Lee Counties 
TIP No. R-210 
DWQ Project No. 010404 

Attached hereto is a copy of Certification No. 3344 issued to The North Carolina Department of 
Transportation dated July 19, 2002 .. 

If we can be of further assistance, do not hesitate to contact us. 

Sincerely, 

Alan W. Klimek, P.E. 

Attachments 

cc: Richard Spencer, USACE Wilmington Field Office 
Ken A veritte, NCDWQ Fayetteville Regional Office 
Public Hearing Attendees 
Central Files 
File Copy 

North Carolina Division of Water Quality, 401 Wetlands Certification Unit, 
1650 Mail Service Center, Raleigh, NC 27699-1650 (Mailing Address) 

2321 Crabtree Blvd., Raleigh, NC 27604-2260 (Location) 
919-733-1786 (phone), 919-733-6893 (fax), http://h2o.enr.state.nc.us/ncwetlands/ 



NORTH CAROLINA 401 WATER QUALITY CERTIFICATION 

THIS CER'I'IFICATION is issued in conformity with the requirements of Section 401 Public Laws 92-
500 and 95-217 of the United States and subject to the North Carolina Division of Water Quality (DWQ) 
Regulations in 15 NCAC 2H, Section .0500. This certification authorizes the NCDOT to incur the 
following permanent impacts: 41.5 acres of jurisdictional wetlands through permanent fill, excavation, 
and mechanized clearing; 14.50 acres of surface waters (anthropogenically-created ponds) fill; and 4,880 
linear feet of stream channels in Moore and Lee Counties, as described in the Application dated 19 
February 2001, and additional information dated 12 February 2002 and 15 March 2002. The project shall 
be constructed pursuant to the application dated February 19 filed to construct improvements to US 1 
from north of Lakeview to south of Sanford (Vass Bypass, TIP Project No. R-210). 

The application provides adequate assurance that the discharge of fill material into the waters of the state 
with the proposed development will not result in a violation of applicable Water Quality Standards and 
discharge guidelines. Therefore, the State of North Carolina certifies that this activity will not violate the 
applicable portions of Sections 301, 302, 303, 306, 307 of PL 92-500 and PL 95-217 if conducted in 
accordance with the application and conditions hereinafter set forth. 

This approval is only valid for the purpose and design that you submitted in your application. Should 
your project change, you are required to notify the DWQ in writing, and you may be required to submit a 
new application. If the property is sold, the new owner must be given a copy of this Certification and 
approval letter, and is thereby responsible for complying with all the conditions. If this project incurs 
additional wetland or stream impacts, additional compensatory mitigation may be required as described in 
15A NCAC 2H .0506 (h) (6) and (7). For this approval to remain valid, you are required to comply with 
all the conditions listed below. In addition, you should obtain all other federal, state or local permits 
before proceeding with your project including (but not limited to) Sediment and Erosion Control, Non
discharge and Water Supply watershed regulations. This Certification shall expire three (3) years from 
the date of the cover letter from DWQ or on the same day as the expiration date of the corresponding 
Corps of Engineers Permit, whichever is sooner. 

Condition(s) of Certification: 
.., 

1. The applicant must follow the appropriate sediment and erosion control practices which equal or 
exceed those outlined in the most recent version of the North Carolina Sediment and Erosion Control 
Planning and Design Manual or the North Carolina Suiface Mining Manual, whichever is more 
appropriate (available from the Division of Land Resources (DLR) in the DENR Regional or Central 
Offices) and shall be in full compliance with all specifications governing the proper design, 
installation and operation and maintenance of such Best Management Practices in order to assure 
compliance with the appropriate turbidity water quality standard (50 NTUs in all fresh water streams 
and rivers not designated as trout waters; 25 NTUs in all lakes and reservoirs, and all saltwater 
classes; and 10 NTUs in trout waters); 

2. NCDOT shall use Best Management Practices for the Protection of Suiface Waters (NCDOT March 
1997), specifically using all applicable preventive and control measures during the design, 
construction and maintenance of this project. These measures shall be implemented prior to any 
ground-disturbing activities to minimize impacts to downstream aquatic resources. 



( 

3. During the construction of the project, the applicant shall strictly adhere to North Carolina regulations 
entitled, Design Standards in Sensitive Watersheds [l5A NCAC 4B .0124(a)-(d)], within the entire 
project corridor. 

4. Storm water shall be directed to buffer areas or retention basins and shall not be routed directly into 
streams. Existing vegetated buffers shall not be mowed in order to utilize it for storm water diffuse 
flow. 

5. Temporary or permanent herbaceous vegetation shall be planted on all bare soil within 10 days of 
ground-disturbing activities (due to the presence of High Quality Waters) to provide long term 
erosion control. 

6. NCDOT shall adhere to the requirements for High Quality Waters [15A NCAC 2B .0224]. 

7. Hazardous Spill Catch Basins shall be required for all stream crossings. The final designs for the 
Hazardous Spill Catch Basins shall be submitted to the North Carolina Division of Water Quality 401 
Wetlands Unit prior to beginning construction in the Water Supply watershed. As~built drawings for 
the basins shall be submitted to the North Carolina Division of Water Quality 401 Wetlands Units no 
later than 30 days after the construction is completed. 

8. The bridge(s) required for this project shall be designed according to Best Management Practices for 
the Protection of Surface Waters (NCDOT March 1997). Specifically, the bridge decking shall not 
discharge storm water directly into the receiving water. 

9. Prior to any construction activities, the NCDOT shall submit a maintenance plan for all storm water 
management facilities and hazardous spill catch basins associated with the project. The NCDOT shall 
be required to implement the maintenance plan for the life of this road. Sediment and erosion control 
devices shall not be placed in wetlands or waters to the maximum extent practicable. If placement of 
sediment and erosion control devices in wetlands and waters is unavoidable, they shall be removed 
and the natural grade restored after the Division of Land Resources has released the project. 

10. Any bridge demolition work required by this project shall adhere to NCDOT's Best Management 
Practices for Bridge Demolition and Removal. 

11. Live or fresh concrete shall not come into contact with waters of the state until the concrete has 
hardened. 

12. There shall be no excavation from or waste disposal into jurisdictional wetlands or waters associated 
with this permit without appropriate modification of this Certification. If this occurs, compensatory 
mitigation will be required since it is a direct impact from road construction activities. 

13. Placement of culverts and other structures in waters, streams, and wetlands shall be placed below the 
elevation of the streambed to allow low flow passage of water and aquatic life unless it can be shown 

· .. to DWQ that providing passage would be impractical. Design and placement of culverts and other 
structures including temporary erosion control measures shall not be conducted in a manner that may 
result in dis-equilibrium of wetlands or stream beds or banks, adjacent to or upstream and down 
stream of the above structures. The applicant is required to provide evidence that the equilibrium shall 
be maintained if requested in writing by DWQ. 

14. NCDOT shall mitigate for the loss of two water supply wells .for the Town of Cameron by 
constructing a municipal supply well or wells capable of yielding a minimum of 70 gallons per 



minute (gpm). The Utility Relocation Agreement was entered with the Town of Cameron on October 
26, 1998. 

15. Mitigation: Compensatory mitigation shall be the same as that approved by the US Army Corps of 
Engineers as long as the mitigation required equals a ratio of 1: 1 restoration or creation of lost 
wetland acres as described in 15A NCAC 2H.0506 (h)(6). A report must be submitted to the NC 
Division of Water Quality that describes the final approved wetland and stream mitigation for this 
project within two (2) r,nonths of the issuance of the 404 pe~t issued by the Army Corps of 
Engineers. 

a. Wetland impacts of 41.5 acres include riverine wetlands. NCDOT will mitigate these impacts by 
providing the following: 
• 4.8 acres of on-site restoration (1: 1 ratio) in the floodplain of the Little River as described in 

Appendix C of the Application. 
The monitoring plan shall be followed and reports shall be submitted to this Office after the 
first year and every other year afterwards for a total of five (5) years. 

• 8.4 acres of on-site preservation as described in Appendix C of the Application. 

• Sandhills Area Land Trust (SALT) Mitigation Site (a 327-acre site in Moore County) being 
offered in total to offset the remainder of wetland impacts (36.8 acres) associated with the 
proje_ct. This site includes a maximum of 49 acres of wetland restoration. 

NCDOT shall place groundwater gauges on the site such that they will accurately measure 
the drainage effect of the existing ditches at the SALT site. Before the additional monitoring 
and re-modeling of the groundwater table of the SALT Site occurs, NCDOT shall rrieetwith 
DWQ personnel to agree upon the details of additional studies. If the resulting hydrological 
modeling demonstrates that less than 36.8 acres can actually be restored, NCDOT shall obtain 
wetland mitigation through in-lieu payments to Wetlands Restoration Program (WRP). 

b. Stream impacts total4,880 linear feet in the Cape Fear River Basin (Hydrologic Unit 03030004). 
NCDOT proposes to provide compensatory mitigation at a 2: 1 ratio except where on-site 
mitigation will be provided. The on-site mitigation sites will be mitigated at a 1: 1 ratio as 
detailed in Table 4, Appendix A of the February 19, 2001 Application. Compensatory mitigation 
consists of the following: 
• ?1,154linear feet of on-site stream relocation/restoration, with 50-foot buffers, using natural 

channel design. The natural channel design specifications shall be calculated from field 
measurements of an unimpacted section of stream (reference reach). The plans must include 
reference reach data including a sketch map, the range of values (pattern data), and all 
calculations (including the determination of bankfull). The channel design should include a 
floodplain terrace at stream bankfull. 

The stream relocation shall be built and maintained according to approved plans before any 
mitigation credit is given. If this Office determines that the stream restoration or associated 
riparian area has become unstable, the stream shall be repaired or stabilized using only 
natural channel design techniques if possible. Additionally, the vegetation in the riparian 
shall be maintained and/or replaced according to the approved plans. Rip-rap and other hard 
structures may only be used if required by the Division of Land Resources or a Delegated 
Local Program. Additionally, all repair designs must be submitted to and receive written 
approval from this Office before the repair work is performed. 



Since the restored stream is proposed as compensatory mitigation for stream impacts, the 
restored portion and associated riparian area shall be preserved in perpetuity through a 
preservation easement or some other legally binding mechanism or agreement. The above 
easement or other legally binding mechanism or agreement must be in place before any 
mitigation credit shall be given. Additionally, the stream physical and biological monitoring 
plan shall be followed and reports shall be submitted to this Office after the first year and 
every other year afterwards for a total of five (5) years. 

• . The remaining 8,068 linear feet of stream mitigation shall be provided via in-lieu payments to 
Wetlands Restoration Program as agreed on Aprill, 1999. 

In accordance with 15A NCAC 2R.0500, this contribution will satisfy our compensatory 
mitigation requirements under 15A NCAC 2H.0506(h). Until plans are received and approved 
for the stream relocation using natural channel design, wetland or stream fill shall not occur. 

16. Upon completion of the project, the NCDOT shall complete and return the enclosed "Certification of 
Completion Form" to notify DWQ when all work included in the 401 Certification has been 
completed. The responsible party shall complete the attached form and return it to the 401/Wetlands 
Unit of the Division of Water Quality upon completion of the project. 

17. The Applicant shall require its contractors (and/or agents) to comply with all of the terms of this 
Certification, and shall provide each of its contractors (and/or agents) a copy of this Certification. 

Violations of any condition herein set forth shall result in revocation of this Certification and may result 
in criminal and/or civil penalties. This Certification shall become null and void unless the above 
conditions are made conditions of the Federal Permit.. 

If you do not accept any of the conditions of this certification, you may ask for an adjudicatory hearing. 
You must act within 60 days of the date that you receive this letter. To ask for a hearing, send a written 
petition that conforms to Chapter 150B of the North Carolina General Statutes to the Office of 
Administrative Hearings, 6714 Mail Service Center, Raleigh, N.C. 27699-6714. This certification and its 
conditions are final and binding unless you ask for a hearing. 

This the 19th day of July 2002 

DIVISION OF WATER QUALITY 

Alan W. Klimek, P.E. 

WQCNo. 3344 
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PROPOSED GRADING, PAVING, DRAINAGE, FENCING 
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SUMMARY TABLE- R210A 
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SITE PROJECT STREAM TRIBUTARY STRUCTURE FILL IN LENGTH OF LENGTH OF FILL IN EXCAVATION TEMP. IMPACT N 
NO. STATION Wl,ME TO SIZE SURFACE EXISTING .CHANNEL WETLANOS IN WETlANDS WETlANDS DUE TO 

WATER CHANNEL CREATED MECHANICAL CLEARING 
LOST BEYOND CONSTRUCTION 

LIMITS 
(mm) (ha) (m) (m) (ha) (ha) (ha) 

1 23+19- 31+05 (lT+RD -l- liTTl.E CAPE FEAR 3@27.4,2@18.0 0.03 104 0 2.09 <0.01 0.24 
RIVER RNER SPAN BRIDGE 

2 12+20 -12+57(l T+RD -Y~ TRIB. TO LITnERIVER 450 RCP 0.00 0 0 0.14 0.00 <0.01 

3 31+50(RT+l D- TRIB. TO liTTl.E RIVER 1200 RCP 0.00 0 1.12 0.00 0.16 
34+!13(RD -l-

4 35+70- 36+26(l T+RD -l- TRIB. TO LITnERIVER 750 RCP 0.00 0 0 0.23 0.00 0.02 

5 10+09(RT+lD- TRIB. TO Lrrh. E RIVER 450 RCI' <0.01 2 0 <0.01 0.00 <0.01 
10+29(lD-Y2-

6 41+81(lT+RD- TRIB. TO_ CRANE CREEK 800 RCP 0.00 0 0 0.46 0.00 0.02 
43•29<t n -t-

7 3+08(RD- J+34(RD RAMP C TRIB. TO CRANE CREEK 750 RCP 0.00 0 0 0.02 0.00 <0.01 

8 47+41(RD- 47+69(Rn -l- TRIB. TO CRANE CREEK 600 RCP 0.00 0 0 0.3B- 0.03 <0.01 
4+24(RT+LD RAMP D 

9 1 +86(RD- 2+62(RD RAMP A TRIB. TO CRANE CREEK 600 RCP 0.00 0 0 0.05 0.01 0.02 
VI VI zro;::n"l:l CD ;:: oz 
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SUMMARY TABLE· R210A 

J 

SITE PROJECT STREAM TRIBUTARY STRUCTURE FILL IN LENGTH OF LENGTH OF FILL IN EXCAVATION TEMP. IMPACT IN 
NO. STATION NAME TO SIZE SURFACE EXISTING CHANNEL WETlANDS IN WETLANDS WETLANDS DUE TO 

WATER CHANNEL CREATED MECHANICAL CLEARING 
LOST BEYOND CONSTRUCTION 

LIMITS 
(mm) (h:r) (m) (m) (h:r) (h:r) (ha) 

14 16+13(RT) • 16+65(LT) -Y4- TRIB. TO CRANE CREEK 1050 RCP <0.01 12 0 0.04 0.00 0.02 

14• s9•1o eRn. so•2oct n -L- TRIB. TO CRANE CREEK 600 RCP 0 0 0 .24 
..... 

<.01 0.02 

15 60•BS<Rn. 61+39<L n -L- TRIB. TO CRANE CREEK 1200 RCP 0.02 78 0 0.08 0 <0.01 

16 64+35 • 65+05(l T+RT) -l· TRIB. TO CRANE CREEK 2.1X1.5RCBC 0.04 183 0 0.28 <0.01 0.02 

17 67+15{RT) • 68+50{LT) -l· TRill. TO CRANE CREEK 1200 RCP .18" 69 0 0.13 <.01 0.02 

19 71+59(LT)- 72+12(RT) -l· TRIB. TO CRANE CREEK 450 RCP 0 0 0 0.16 ·o <0.01 

182 72+48 -73+00 -l- TRIB. TO CRANE CREEK 450 RCP 0 0 0 .21 0 <.01 

19b 74+05 (LT)- 74+60 (RT)-l- TRIB. TO CRANE CREEK 600 RCP 0 0 0 .12 0 <.01 

19 76+25(RT) • 76+57(RT) ·l- TRIB. TO CRANE CREEK 1050 RCP <0.01 79 0 0.02 0.00 <0.01 

20 76+62(RT) • 77+11(RT) -l· TRIB. TO CRANE CREEK 1100 RCP 0.00 0 0 0.04 0.00 0.02 

21 78+20{RT) • 80+68(RT) -l· CRANE lmtECREEK 1 @22m, 0.03 68 0 0.47 <0.01 0.07 
81+16(RT)- 82+22(l T) ·l· CREEK 1 @30m, 
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SUMMARY TABLE· R210A 

SITE 
NO. 

PROJECT 
STATION 

STREAM 
NAME 

TRIBliTARY 
TO 

24 91+21 • 91+99(l T+RT) ·l· TRIB. TO LITTLE CREEK 

25 94+70 • 95+20(l T+RT) -l· TRIB. TO UntE CREEK 

• TOTAL OF 2.38 ha. OF IMPACT TO SURFACE 
WATERS DUE TO DRAINING POND. (INCLUDES FILL) 

.. TOTAL OF...!§ ha. OF. IMPACT TO SURFACE 
WATERS DUE TO DRAINING POND. (INCLUDES FILL) 

-ADDmONAL Q.Q! ha. OF IMPACT TO WETLANDS 
DUE TO DRAINING ADJACENT WETLANDS 

Sl!e No.1 and Site No •. 21 are both below Headwatera 

-ADDITIONAL QJll ha. OF IMPACT TO WETLANDS 
DUE TO DRAINING ADJACENT WETLANDS 

STRUCTURE FILL IN LENGTH OF LENGTH OF FILL IN EXCAVATION TEMP. IMPACT IN 
SIZE SURFACE EXISTING CHANNEL WETLANDS IN WETLANDS WETLANDS DUE TO 

(mm) 

600 RCP 

1200 cs 

TOTALS 

WATER CHANNEL CREATED MECHANICAL CLEARING 
LOST 

(ha) (m) lmr 

0.25- 0 0 

ill 

.S5ha. 987m 

(ha) (ha) 

0.00 0.00 

8.S5ha. 0.05 ha. 

BEYOND CONSTRUCTION 

LIMITS 
(ha) 

0.00 
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IMPACT SUMMARY 

WETLAND IMPACTS 
Mechanized 

Site Station Structure Fill In Temp. Fill Excavation Clearing FilllnSW 
No. Size Wetlands In Wetlands In Wetlands (Natural) 

(From/To) (Ha) _(Ha) (Ha) (HaJ (H'!.) 

1 +\- 1 00+30 -L- 600 RCP 0.018 0.003 
2 +\- 1 03+60 -L- 1350 RCP 0.093 0.132 
3 +\- 117+80 -L- 600 RCP 0.182 0.019 
4 +\- 121 +20 -L- 600 RCP 0.157 0.011 
5 +\-13+60-Y7- -
6 +\- 129+20 -L- 1200 RCP 0.454 0.055 
7 +\- 132+40 -L- 750 --900 RCP 0.431 
8 +\- 136+00 -L- 1200 RCP 0.488 0.021 
9 +\- 141+00 -L- 1050 RCP 0.286 0.037 
10 +\- 150+40 -L- BRIDGE 0.351 0.131 0.056 
11 +\- 155+60 -L- - 0.029 0.003 
12 +\- 159+00 -L- 600RCP 0.167 0.008 
13 +\- 164+00 -L- 1050 RCP 0.237 0.014 
14 +\- 169+80 -L- 900 RCP 0.506 0.011 
15 +\-13+00-Y16 1200 RCP 0.157 0.049 

+\-176+40 -L- 1050 RCP 
16 +\- 19+80 -Y10JI 750 RCP 0.158 0.035 
17 +/- 114+20-L- 900 RCP 0.083 0.011 

TOTALS: 3.797 0.131 0.000 0.465 0.000 

e/9f;c; 

SURFACE WATER IMPACTS 
Existing 

FilllnSW Temp.lmpac Channel Relocated Enclosed 
(Pond) ToSW Impacted Channel Channel 
·(Ha) (Ha) (m) (m) (m) 

0.530 
0.370 1.470 

0.050 
0.440 
0.014 65.0 - 57.0 

0.010 51.0 50.0 

0.037 

0.636 
0.642 

2.729 _1.4!0 116.0 0.0 107.0 

N.C. DEPT. OF TRANSPORTATION 
DIVISION OF HIGHWAYS 

MOORE/LEE COUNTY 

PROJECT: 6.569003T (R2108) 
US 1 FROM NORTH OF SR 1825 TO NORTH OF SR 1182 
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I I EXISTING* 
ITEM STREAM 

STREAM NAME Tributary to Little 
Crone Creek 

DRAINAGE AREA (DA) 76 ha 

CHANNEL SLOPE (S) 1.1% 

BANKFUL WIDTH (Wbkr l 1.7m - VAR. 

MEAN DEPTH (dbkf) 0.2m 

BANKFUL X-SECTION 
(A hk r-l 

ARE~ 0.33m 2 
- VAR. 

WIDTH/DEPTH RATIO 8.5 - VAR. ( W hk r I rl bk rJ 

Maximum DEPT.H <d mbkrl 0.31m 
WIDTH Flood-Prone Area L15m (Wrpo) 
ENTRENCHMENT RATIO 26.5 - VAR. <FRl 

CHANNEL MATERIALS: DSO sand 

SINUOSITY (Kl 1.1- VAR. 

MEANDERS: 

AVG.LENGTH VAR. 

A VG. AMPLITUDE VAR. 

AVG.RADIUS VAR. 

DISCHARGES: 

0 BANKFULL 0.2 ems 

02 1.7 ems 

010 3.1 ems 
7 

VELOCITY: 

V BANKFULL 0.56 m/s 

V2 0.61 m/s 

VIO 0.71 m/s 

CLASSIFICATION D5/E5 

*- EXISTING STREAM IS BRAIDED THROUGH MOST OF 
ITS LENGTH, SOME DATA IS HIGHLY VARIABLE. 

NATURAL CHANNEL 
DESIGN DATA 
SITES 4 & 5 

I 

I ; 

REFERENCE PROPOSED 
STREAM RELOCATION 

Tributary to Little Tributary to Little 
Crone Creek Crone Creek 

76 ha 76 ha 

1.1% 0.9% 

1.7m I.Sm 

0.2m 0.18m 

0.33m 2 0.36m 
z 

8.5 10 

0.31m 0.3m 

L15m 15m 

26.5 8.3 

sand sand 

1.1 1.2 

13.8m 14.0m 

2.6m 2.6m 

S.lm 5.0m 

0.2 ems 0.3 ems 

1.7 ems I. 7 ems 

3.1 ems 3.1ems 

0.56 m/s 0.35 mls 

0.61 m/s 0.80 m/s 

0.71 m/s 1.01 m/s 

E5 E5 
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SUMMARY 
WETLAND IMPACTS 

Mechanized 
Site Station Structure Fill In Temp. Fill Excavation Clearing 
No. Size Wetlands In Wetlands In Wetlands (Method Ill) 

(Fromffo) (ha) (ha) (ha) (ha) 

1 12+00 -Y13- 0.14 0.01 
2 18+60 -LRev1- 1050mm Pipe 0.68 0.02 0.04 
3 20+70 -LRev1- 1500mm Pipe 0.19 0.01 
4 29+20 -LRev1- Lt. 0.33 0.11 0.03 
5 31+00 -LRev1- 1050mm Pipe 0.97 0.14 <0.01 
6 39+00 -LRev1- 1050mm Pipe 0.10 0.01 
7 41+20 -LRev1- 0.30 0.02 
8 45+40 -LRev1- 0.06 0.01 
9 38+00 -Y14Rev-
10 48+70 -LRev1- Lt. 1500mm Pipe 0.03 0.01 
11 10+35 -Y138- Rt. 0.02 <0.01 
12 48+90 -LRev1- Rt. 1500mm Pipe 0.01 0.01 

TOTALS: ·2.83 0.28 0.14 

FilllnSW 
(Natural) 

(ha) 

0.01 
0.02 
0.04 
0.01 

<0.01 

<0.01 
<0.01 

0.08 

SURFACE WATER IMPACTS 

FilllnSW 
(Pond) 

(ha) 

0.08 

0.27 

0.35 

Existing 
Temp. Fill Channel Relocated 

lo SW Impacted Channel 
(ha) (m) (m) 

110 
144 137 
197 162 
84 

21 

12 
17 

585 299 
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Crane's Creek Watershed Technical Assessment 
Moore County, Lee County, Harnett County, North Carolina 
BLWI Projects: 010287 I 020289 

US Highway #1 NCDQT R~210 CameronNass Bypass 
Engineering Plan I Water Quality I Environmental Permit 

Review Summary 

The following is a summary of findings from an engineering review of the engineering I construction plans for the US Highway #1 
NCDOT R-210 CameronNass Bypass project in Moore and Lee Counties relative to water quality and environmental . No 
calculations, formal analysis, or mathematical simulation modeling was undertaken for this review. Findings are 
observations, conversations, education, and experience of the reviewer, Thomas S. Blue, PE, PLS. '-'"'H'""-t' 
project began some weeks prior to the preparation of this document. 

A. No evidence of approval from County of Moore government officials or 
surfaces relative to North Carolina Water Supply Watershed regulations 
would need to review and approve the increase in 
allowable % impervious surface under current 
Moore and Town ofVass? 

B. Permit condition #1 of the 
Water Quality (DWQ) · 
exceed turbidity levels 
the 

c. 

E. 401 WQC indicates all stormwater runoff, "shall be directed to buffer areas or retention basins and shall 
streams". Detention basins are indicated on the plans for temporary erosion and sedimentation control. 

<:tormum.tP.r being routed to buffer areas or retention basins was found to be indicated on the plans. In all instances 
where streams or defined surface water drainage features were found to be indicated on the plans, stormwater was routed directly 
to such features. In no portion of the plans were permanent stormwater management measures found which appeared to be 
intended for water quality protection. Direct discharge of stormwater runoff from the project to adjacent lands and waters was 
found in all cases. 

F. Need High Quality Waters H5A NCAC 2B .0224] to check compliance. Does this require reduced impervious area, 
stormwater BMPs, and/or minimum E&SC settling efficiency? 

G. Permit condition #7 of the 401 WQC requires Hazardous Spill Catch Basins (HSCBs) at all stream crossings and final designs for 
such HSCBs shall be submitted to the DWQ 401 Wetlands Unit (DWQ401) prior to the beginning of construction. It seems that 
these HSCBs have not been designed nor such designs submitted to the DWQ401. 

H. Permit condition #8 of the 401 WQC indicates, "bridge decking shall not discharge stormwater directly into the receiving water". It 
appears that stormwater runoff from the bridge decking will be routed to a collection system and then discharged directly into 
surface waters. 

020289 _ CranesCreek _R-21 0 _ US#1_ EngineeringP1anReviewO 1.1wp Page 1 of2 



BLUE Land 
Water 
Infrastructure. PA 

I. Permit condition #9 of the 401 WQC indicates that a maintenance plan for all stormwater management facilities and HSCBs be 
submitted to the DWQ401. It appears that no stormwater facility maintenance plan has been developed. It also seems that no 
maintenance plan could have been developed for the HSCBs as these appear yet to be designed. 

J. Permit condition #13 of the 401WQC indicates, "design and placement of culverts and other structures including temporary 
erosion control measures shall not be conducted in such a manner that may result in dis-equilibrium of wetlands or stream beds or 
banks, adjacent to or upstream and downstream of the above structures". It appears that no analyses to assesses such potential 
dis-equilibrium has been undertaken. Such analyses would include integrated hydraulic, hydrologic, and sediment mathematical 
response modeling relative to each structure over a multi-year (generally 20+ years) simulated time span. 

K. Permit condition # 15b of the 401 WQC indicates that 1,154 linear feet of on-site stream relocation/restoration shall be designed 
based on "field measurements of an unimpacted section of stream (reference reach)." As the project construction will alter the 
hydrologic and hydraulic response of the stream system, this methodology likely oversimplifies the system analysis and design 
relative to various stream reaches affected by the project. The design methodology for stream · · 
empirical, or analytical) should be site specific. 

L. Permit condition # 15b of the 401 WQC further indicates, "until plans are received and approved 
natural channel design, wetland or stream fill shall not occur". It seems that these plans · · 
theDWQ401. 

M. The background water quality parameters for streams affected by the project 
mg/L; TSS, X.XX mg/L; N03-N, X.XX mg/L; etc 

N. The estimated pollutant loadings from the current US 
mg/L; TSS, X.XX mg/L; NOrN, X.XX etc 

0. The estimated pollutant 
X.XX mg/L; Cu, X.XX 

P. The 

020289 _Cranes Creek _R-21 0 _US# I_ EngineeringP!anReviewO l.lwp 
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Wednesday, May21" 2()03 

. Crane's Creek Watershed Technical Assessment 
Moore County, Lee ·county} Harnett County, North Carolina 
BL Wl Projects; 010287 I (>202.89 

US Highway #1 NCDOT R .. 2l0Cameron/VassBynass 
Engineering Plan I Water Quality I Environmental Permit 

Review Summary· 

The fallowirtg is a summary of findings from an engjneeringreview of the construction plans for the US 
Highway #1 N<>tth Carolina Department of Transportation (:NCDOT)R-21 0 Cameron/Vass Bypass project in 
MoQr~ f1nd: Le~ CQ®tie$ relative to water quality an<l ~nvll;onmenW.l permits. This review was undertaken as 
.Part of the ¢nul,e's Cteek ·Watetsbe.d Teclmical A$sessment to assess prot¢ction (')f 'Vater quality relative to 
project' implementation. This document is based on Yl¢ tnost. recent construction plans for the project as 
provided by the North Carolina bepartment of Transpo.t:tation; No design calculations were made available 
frorn the Nqrlh Carolina D~partment of Transportation for review Qfthes~ plllfts. No m,athematical simulation 
modeling was undertaken for this review. Findings ate based sol~1y on the obsel'Vatiohs, co!lvetsations, 
educatio.n,.and experien~e ofthe reviewer, Thomas S. Blue~ PE, PLS. Construction operations :for this project 
beg~,tl S(:)inew~eks pdorto the preparation of this doC\lm~.nt. · 

k the .drane~s3.:reek Watershed is designated as a WS,.lll Water. Supply Watershed by the State uf North 
CaroHn~. C<l!Plty of M9ore, County of Lee, TQwn of Cameron, an,d l)n·Yn of Yf!ss have not received any 
~pplicat,i911$ relative tQ itbperviot)s sm'faces ptU:~yant. tl) t}}¢ N<>rtb. Gar9liba W~t¢r Supply Watershed 
re,gulations. Likewise~ these govermnent entities have not granted any apptO'vals relative to impervious 
surfaces pursu;;mt tq the North Carolina Water Supply ·W~t¢rshed regulations. The project as designed 
appeat:s tq possib~e ·exce~d. the maximum allowable built.--up<m limit(impervious· surface limit) of 24% in a 
WS~ITI i\V:a~et ~upply Watershed. Ifthis limit is exceed¢~~ each'!:i;ovemnfententity WQtild need to reviewand 
approve. the increase in impervious .surfaces in their Jurisdictions priortb .construction through· isstmnce of a 
Special Inten~ity Allocation (SIA). The issua,nce ·of' Spe,cial Jntensity Alloqati()p.s allows up to 70% 
iJriperviqus:s~faqe in a. ma~imum of 10% of the tot~tws~nl Wa~r,. S:t:t.p,pJY We1tetshed area. The Water 
. Stlpply Wlltershed' regulations may require that stonnwatet runoff be diverted away from surface waters and 
BesfManagement Prtwtices (BMPs) be implemented to.minimizewater·quality impacts. The plans indicate 
th~t ston11~atet: ru~qtf ~s 110t being diverted away ft{)ftl ~;i.!tiface Waters ltJ 1Ilost, ·if not all, ()utfall.locations. 
Similarly, .the plans indicate.that Best Management Pt&ctices ate not being ltriplemented to ruinimize water 
qu.ali~impaots~ · ·· · · · · · 

• It iS,: l'ecoinnlen.<Jed that officials from the Nortll Car<ilin~ Dep?r:tril,et1t .o,f Transportadon meet with 
officials from the '<.~lounty of Moore, County of Lee, ToWn ofCameron, and Town of v ass to discuss the 
projecfrelative to the North Carolina Water Supply Watershed regulations. The meeting ~hottld include 
discl,ls~ions ofavail?l?le Spectial Intensity Alloc&tion~widl,in eac.bjurisdiction a~ needed. 

026289 _ Ci'atll.lSCreck::_R•2H)_ VS#l_EngineeringPianH .. cview._ 2003052l.lwp Pnge I of4 
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B. Permit conditio11 #l of tl~e Clefl.n Water Act Section 4Ql Wat~r Qual,ity C~1tijication (40 1 WQC) issued by 
the North· Carolina Division of Water Quality (DWQ) indicates Best Management. Practices shall be 
implemented to entmre streams and rivers do not exceed turbidity levels greater than 50 NTUs 
(Nephelometrjc turbidity Units). Recent stream sampling conducted by the I)iyision of Water Quality as 
well as personal obse.rvations indicate pre-coi1stnwtion turbidity levels d!lring storm events exceed 50 NTUs 
in some stttface waters in the project area. No ptocedtires were found to accomit for compliance or 
noncompliance in this situation; 

• It is recotnmended that turbidity be monitored both upstream and downstream of the project at all 
surface water channelization locations. The relative contribution of the project to turbidity levels can 
then.be estimated from this information. As opposed to a 50 NTU maximum allowable tut:bidity .level, 
project co1llpliartce should be assessed relative to a,py tqrbidity changes between upstream and 
dowttstreron locations; 

c. Perwitc.<:>nditiop#$. of the 401WQC mdicates the project must c;,omp~y with Design Standards in Sensitive 
Watersheds [l5ANCAC 4B ;0124(a)-(d)]. This regulation reql)ire~ tba~ land di$turb~nce not exceed more 
than 20 acres per project ·phase. Each phase (20 acres maximum area) niust be fully stabilized. before the 
next phase: is initiated. Nearly the entirety of the project area has be¢11 disturbed to date, which far exceeds 
tb~ 1<J acres. ma:dmum. · 

• It is recomtnended that a phasing plan for the p1·oject be devel<::iped such that no 1nore than 20 acres of 
landdisturbanC~lWill trccurper ptojectphase. Allcurrentlydisturbedarea outside the first phase should 
be fully stabilized. 

D, Petinit condition #4 ofthe .401 WQC it1dicates. all stormwatet tunof:[i ''shall he directed to buffer al'eas ot 
retentkm bas:itlS; and shall. not be routed directly into streams~?. Detention basins are indicated on the plans 
fQl' teh1P9r~ erp~ion and sedimentation control.· No evid,enge of ~t()hnwat~l' .being .routed, to buffer areas or 
retention basins ~as found to be indicated oh the plans.. In all instances Where stteafns or defined surface 
water dtainageJeatures were found to be indicated on the plans, stortnw.atet was routed directly to such 
featur~. In nQ portio.n of the. plans were. permanent st()nnwat~r management measures folll1d which 
appeared t<>be intended for water ,quality protection. Dife~t · disl}harge orstortnwater runoff from the proJect 
to adjaeeiitl~ds and waters Was· found h1 all.cases. 

• lt is rec.c;mnnended that a stormwater management~ystem be .developed for the project which includes 
Best M,arl,.agefue.tlt J,lractices to minimize negative water quality ipipa6ts. Th,is system shoi.Jld focus on 
stotrtrwater detention and retention measutes utilizing vegetation native to the SandhHls physiographic 
reg.ion ·in North CaroHna. All instances of concrete and rip.:.rap a~: c:onveyanc~ m~asures should be 
elhninated M p()ssible. Compact Weir Ol!tfalls {CWO$) sb:orild ~e uti1~ed instead of rip-rap for outlet 
energy dissipation. Bioretention areas, cm'lstructed wetlands; 'and vegetated swales {all utilizing native 
$hrlibs) should be. im}Jlemented throughout the ptoject N o.nnative vegetation outside of the immediate 
shoulder ,should be eliminated from the design to mininiize (and :generally eliminate) herbicide, 
pesticide; fettiliier, and other installatiolltnaitl,t¢1I~ce tttrt¢ndme'nt req~iiemelits. Mowing should only 
be undettiken along the imtnediate shoulder except as needed to c<::introl the gt·ow.th of large tl'ees ·ill the 
shrub :fringe. Mowing hdghts in all areas should be. maximized. 
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E. P~nnit condition #5 of the 401 WQC indicates the prqjeqt m11st comply with High Quality Waters [JSA 
NCAC 2B .0224]. This regulation requires both tetnporary arid permanent Best Management Practices for 
erosion and sedimentation controla.s well as stormwater management The plans indicate that the relevant 
erosion and sedimentation control meastJres (particl1larly suspended particulate removal) have not been 
incorporated into the ptoject design. Additionally, the plf,U1s indicate that no stonnwatet Best Management 
Practices (pe1mat1ent systems to minimize negative water quality impacts) have been incorporated into the 
project design. 

• It is recommended that temporary and permanent .Best Ma11agement Practices for erosiori and 
sedimentation control as wen as stormWater matrageri1ent he developed and 1mplemented for the 
project. Temporary sedimentation control measures.:should b.e chambered and utilize flocculants as 
11eeded to rerilove suspended seditnents. 

F. Petmitcondition #7 ofthe 401 WQC requites· Hazardous. Spill Catch Basins (HSCB$) at all stream crossings 
and fmal designs for such Hazardous Sp.ill Catch Basins sha.ll be submitted to the Division of Water Quality 
4Ql. Wetl11nds Unit (DWQ40 1} pdor to the begirlni11g of cons~.ction, It seems· th~t these Hazardq~•s Spill 
Catch Basins have hot been designed nor such desjgps··suhmitted to the Division of Water Quality 401 
Wetlands Unit. · 

~ It is recom:tne11ded thatl-Iaz:ard<ws.Spill C~~9h :Sa.sin(). l>e designed in coordinatipn with the JJivisi~m of 
Water Qu<tlity and intple111ented in the proje~t at the.appropriatetime. 

Q; Permit conditjon #8 of the 40lWQC indicate~ ''bddgedecking shall not discharge stolmwater·dif~ectlyfnto 
the receiving water". It appe~s that stonn,water t1mo(f from tile bridge decking will be rout¢d to a 
collectioit systen1 and theii discharged directly into sltrface waters. 

• Xt is recommended that stonnwater r:unoff from bridge decking be routed to. appropdaJe Be~t 
Management Practice measures. as~ part of tb.e.overall stginrwater management system. · 

H; Permit condition #9 of the 401 WQC indicates that a 111aintenance plan for all stormwater management 
.fu,c.iliti~;:s and Hazardous Spill Catch :Ba,s:ins :be submitted to the Division of Water Quality 401 W~tlands 
·Unit. It appears that no stormwater fa.~ility 1m~irftenance plan has been developed. It also seems that no 
maintenance plan could have been developed for the Hazardous Spill Catch Basins as these appear yet t0 be 
d.esigned. 

• It is recommended that a management pi~ be deyeloped for all stormwater management facilities and 
Hazardous Spill Catch Basins in coordination With the Oivision of Water Quality. 
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BL. UELand 
Water 

· lnfrastructure.PA 

I. Permit con~ition #13 of the 401 WQC in~iqateE~; "design and placement of culvert& and other stntQ~Jlres 
il1c1udi'ng ten1pOraty erosion control measure$ shaH not be conducted in such a manner that may result in 
dis-equilibrium of wetlands or stream beds or banks, adjacentto or upstream and downstream of the above 
structures". It appears that no analyses t<nlssess such potential dis~equilibrium has been undertaken. 

• It is recommended that analyses to assess pote11tia,I disMequilibriurn of streams and wetlands be 
undertakel1. Such analyses· should inciude integrated hydraulic, hydrologic, and sediment mathematical 
respQnse modeling telative to e.ach structllre pver a multi-year (generally 20+ years) simulated time 
span. 

J. Permit condition #15b of the 401 WQC indicates that 1,154 linear feet of on.,site stream 
relocation/restoration shall be designed based on. "field measurements of an unimpacted section of stream 
(reference l'each);" As the project con$truction will alter the hydrologic and hydraulic response of the stream 
system, this methodology likely ovetsimpliftes the systetn ar1alysis and design relative to various stream 
reaches affected. by the project. 

• ~t i$ recommended that the desigfi methocJQlogy for $tream re:location/re$toration (apalog~ empirical, or 
analytical) should be site specific. All such designs should incorporate an analysis of watershed 
hydrolQgic and sedimentologic response ovet::the lifetime of the project · 

K. Permit condition #] Sb of the 4Q 1 WQC further indic~tes,~ "tmtiJ plans ate received and approved for the 
stream relocation using natu:ral channeFdesign~ 'vetla11d of stream till shall not occur". It seems that these 
plans have not been received and approved by the Division ofWater Quality 401 Wetlands Unit. 

• It is, recommended that stream reloca.tiqn . plans be developed in conjunction with ~l stonnwater 
management system for the project These should be developed in coordination with the Division of 
Water Quality. 
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l.D Introduction 

The North Carolina Department of Transportation (NCDOT) proposes to construct a four-lane 
divided freeway tying into the existing US 1 four-lane facility south of Camp Easter Road (SR 
1853)/ Aiken Road (SR 2175) in Moore County to Wild Life Road (SR 1180) in Lee County. As 
part of the project mitigation, a restoration effort will be undertaken at the current US 1 crossing 
of the Little River. · 

1.1 Wetland Resources 

Wetlands were delineated by NCDOT consultants using the "Corps of Engineers Wetlands 
Delineation Manual" (1987). Mr. JeffRichter, ofthe U.S. Army Corps of Engineers Wilmington 
office, verified the delineation on March 2, I995. 

The Little River and the associated wetlands within the floodplain are very high quality. Despite 
the construction of a 1308-foot bridge, the proposed project will impact 4. 7 acres of these 
wetlands. A temporary bridge will be used to construct the bridge over the Little River arid the 
wetlands. 

I.2 Summary of Mitigation 

Construction of the 1308-foot bridge over the Little River and floodplain coupled with the 
removal of the existing US I bridge and causeway will allow NCDOT to restore 6.4 acres of 
floodplain and wetlands. The 6.4 acres includes 4.3 acres of fill that currently makes up the 
existing causeway (areas 1 a, 2a, 2b, 2c) and 2.1 acres of remnant fill (areas I c, I b, 3) that was 
likely deposited during construction of the existing road. Besides restoring this 6.4 acres back to 
its original elevation, the hydraulic connectivity of the active floodplain, which is currently 
blocked by the existing road and causeway, will be restored. In addition, 8.4 acres of adjacent, 
remnant wetland parcels are being inciuded as a preservation component. 

2.1 Site Description 

There are many parcels making up the site. Each parcel, as well as some other areas, has been 
assigned a circled number and the acreage calculated as shown on Figure 1. Following is a 
description of each area: 

1 a - Existing road bed on the west side of the bridge and extending back to the wetland 
boundary and proposed end bent 

1 b- Filled area within DOT right-of-way that will be restored to existing floodplain elevation 
1 c- Filled area beyond DOT right-of-way that will be restored to existing floodplain 

elevation 



2a - Existing road bed on the east side of the bridge and extending back to the wetland 
boundary on either side of the old road bed. 

2b- Small sliver of road fill that is beyond DOT right-of-way that will be restored to existing 
floodplain elevation 

2c - Small sliver of road fill that is beyond DOT right-of-way that will be restored to existing 
floodplain elevation 

2d- Remnant parcel of existing wetlands and a portion of the Little River that will be 
preserved 

2e- Remnant parcel of existing wetlands and a portion of the Little River that will be 
preserved 

3 - Filled area within DOT right-of-way that will be restored to existing floodplain elevation 
4 - Wetland imp'!-cts that will be avoided by construction of the elongated bridge 
5- Wetland impacts that will be avoided by construction ofthe elongated bridge 
5a - Wetland impacts that will be avoided by construction of the elongated bridge 
6 - Remnant parcel of existing wetlands that will be preserved 

The floodplain wetland adjacent to the Little River is characterized as bottomland hardwood 
according to the North Carolina Department of Environment, Health, and Natural Resources, 
Division of Environmental Management; Field Guide to North Carolina Wetlands (Report No. 
96-01, 1996) hut also has many trees typical of swamp forests. Dominant vegetation includes 
water tupelo (Nyssa aquatica), willow oak (Quercus phellos), sycamore (Platanus occidental is), 
loblolly pine (Pinus taeda), red maple (Acer rubrum) and bald cypress (Taxodium distichium). 
The soils are mapped by the Soil Survey ofMoore County, (NRCS, 1995) as the Wehadkee 
series, which is a hydric mineral soil that forms from recent alluvial sediment and is frequently 
flooded. 

2.2 Methodology 

The goal of the mitigation plan is to re-establish a wetland community as described in the Field 
Guide to. North Carolina Wetlands. The 6.4 acres identified above and shown in Figure I will be 
graded down to an elevation of 74.5 feet, which is an average elevation from the surrounding 
floodplain wetland. The area will then be planted as detailed in the Wetland Reforestation 
Detail Sheet, which is attached. It is anticipated that this will restore 6.4 acres of high quality 
floodplain wetlands and restore much of the historical sheet flow of floodwaters across the flood 
plain. 

Most of the grading work is expected to be performed in Spring 2004 since traffic will have to be 
maintained on the existing road until the new facility is completed. Therefore, the planting and 
monitoring will not take place until the 2005 growing season. 
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2.3 Monitoring 

Hydrologic monitoring will occur throughout the growing season in the wetland area. Two 
groundwater gauges will be placed on either side of the river in the restored wetland. Hydrology 
will be monitored by using 40-inch groundwater gauges. Success will be based on saturation or 
inundation within 12 inches ofthe soil surface for a consecutive 12.5% ofthe growing season 
during years ofnormal rainfall. 

Vegetation monitoring will be based on visual observation of plant establishment and recorded 
using photo reference points. Stem count, species composition, and plant health will be recorded 
annually at the end· of the growing season. Success will be based on survival of 320 trees per acre 
in year three with a target survival of 260 trees per year in year five. 

3.0 Mitigation Credit 

The site is ~xpected to generate 6.4 acres of restoration and 8.4 acres of preservation. All of the 
wetland preservation and 4.7 acres of the restoration are going to be used to compensate for the 
4.7 acres ofhigh quality impact that will result from construction ofUS 1 (TIP R-210) across 
this floodplain. The remaining 1. 7 acres of restoration is anticipated to be used to compensate 
for impacts associated with the Sanford Bypass (R-2417). 

3.1 Final Dispensation of Property 

NCDOT will retain ownership of the mitigation site until all monitoring requirements are 
fullfilled and an appropriate recipient is identified. If and when the deed is transferred, 
restrictions will be placed on the property to ensure protection in perpetuity. 



PlANTING DETAILS 
SEEDUNG I UNER BAREROOT PlANTING DETAIL 

HEAUNG IN 

I. t.-• • ~ -"• ._ • ......,,_1 ----
DIBBLE PLANilNG 1\lETIIOO 
USING TilE KBC PLANTING BAR 

................... -.. ................ ..., ... ~o.n-

1...._.. ........... ..................... __ .. 

PU\Nl.1NG NOTES: 

0 TI'PE I STREM!BA."'K REFORESTATION SIL\U. BE PlANTED 0.9m TO 1.52m ON CENI'F.R. 1\,\,"''IUOM 

SPACING, A\'ERAGING 1.22m ON CFNTER. APPROXlMATELY 6726 PlANTS rrcR HECTAR~~ 

0 TI'PE 2 STRFAMBANI( REFORF.5TATION Slw.L BE PLANTED 1.8m TO J.Om ON CENI'ER. RANIJOM 

SPACING, AVERAGING 2.4m ON CENl'ER. APPROXlMATELY 1680 PL\l'ITS PER IIF.CTARF.. 

0 NOTF~ TI'PE I ANO TI'PE 2 STREM!R.\NK RF.FORF.STATION SIIAU. RF. 

PAID FOR AS "STREM!BANI( REFORESTATION" 

STREAMBANK REFORESTATION TYPICAL 

STREAM&\NK REFORESTATION 
ttlt'OlJitE. n'rF .. SIZE. AND RJRNISit SIL\IJ. CONFOil'\1 TO Till:: t'OU..OW1NG1 

TI'PE I 

50" SAI.IX MGRA BLACK Wll.l.OW 300rnm - 4(J0mm DR 

SO" CORNUS MIOMUM SILKY llOGWOOO 300mm - 460mm BR 

TI'PE2 

25" UQUIDMIBAR STYRACIFI.UA SWEET GUM 300mm - 460mm BR 

25" PI..ATANUS OCCIDF.NfAUS SYCAMORE 300mm - 460mm BR 

25" PRUNUS SEROTINA BLACK CI!ERRY .300mm - .C60mm DR 

25" BETULA NIGRA IUVER BIRCH 300mm - .. 60mm IIR 

0 SEE PLAN SHEETS FOR AREAS TO BE PLANTED 

~~~~~~~~ 
STREAMBANK REFORESTATION 

DETAIL SHEET 
N.CD.O.T.• ROADSIDE E.NVIAON'M'EI'ITAL UNIT 
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