NC COASTAL RESOURCES COMMISSION

February 9-10, 2016
Hilton Double Tree
Atlantic Beach, NC

The State Government Ethics Act mandates that at the beginning of any meeting the Chair remind all the members of their duty to avoid
conflicts of interest and inquire as to whether any member knows of any conflict of interest or potential conflict with respect to matters
to come before the Commission. If any member knows of a conflict of interest or potential conflict, please state so at this time.

Tuesday, February 9%

1:00

1:15

2:30

3:00

4:00

4:15

Commission Call to Order* (Atlantic/Cape Lookout/Cape Fear)
e Roll Call
e Chair’s Comments

VARIANCES
e Gray - (CRC-VR-15-10), North Topsail Beach, 25% ORW Impervious Limit
e SCS Ventures, LLC - (CRC-VR-15-12), Wilmington, ¥ width rule

2015 Coastal Habitat Protection Plan (CHPP) Update
e Public and Commissions Comments (CRC-16-01)
e Commission Discussion & Adoption

Sea-Level Rise Final Report
e Science Panel Report on Public Comments (CRC-16-02)
e Commission Discussion and Acceptance of Report

RECESS

Frank Gorham, Chair

Jason Dail, Christine Goebel
Robb Mairs, Christine Goebel

Jimmy Johnson, DEQ

Tancred Miller

COASTAL RESOURCES ADVISORY COUNCIL MEETING (Hatteras/Pamlico) Debbie Smith, Chair

Wednesday, February 10"

9:00

9:30

10:30

11:00

11:15

Commission Call to Order* (Atlantic/Cape Lookout/Cape Fear)

e Roll Call

Chair’s Comments

Approval of November 17-18 & December 8, 2015 Meeting Minutes
Executive Secretary’s Report

CRAC Report

CRC Rule Development

e Update on Amendments to to15A NCAC 7H .0306 Grandfathering Provisions

for Multi-Family Oceanfront Structures (CRC-16-03)
e Commission Discussion
e Sandbag Rules and CRAC Recommendations

Legislative Studies

e Cape Fear Estuarine Resource Restoration “The Rocks” Update
e Beach Erosion Study — Update (CRC-16-05)

BREAK

Beach Management
o Beneficial Use/Generic MOU Study Group Update

Frank Gorham, Chair

Frank Gorham, Chair
Braxton Davis
Debbie Smith

Tancred Miller

Mike Lopazanski

Rebecca Ellin

Ken Richardson

Rudi Rudolph
Justin McCorkle, USACE



11:45 Public Input and Comment

12:00 LUNCH

1:30 PUBLIC HEARING

15A NCAC 7H .0304 Ocean Erodible AEC - OEA Calculation

1:45  Action Items

Review of Public Comments & Adopt Development Line Rule;
Amendments - 15A NCAC 7H .0305; 7H .0306

7J.1201; 7J .1301; 7J .1302; 7J .1303 (CRC-16-06)

Approval of Fiscal Analysis for Amendments to 15A NCAC 7H .1800;

7H .1802; 7H .1804; 7H .1805 Beach Bulldozing GP and

15A NCAC 7H .2505; 7H .2704; 7H .2705 Emergency GP (CRC-16-07)
Approval of Fiscal Analysis for Amendments to Marsh Sill GP -

15A NCAC 7H .2704; 7H .2705; 7H .2701; (CRC-16-08)

Approval of Fiscal Analysis for Amendments to 15A NCAC 7H .0205
Coastal Wetlands (CRC-16-09)

Town of Emerald Isle LUP Amendment Certification (CRC-16-11)
Perquimans/Hertford/Winfall LUP Certification (CRC-16-12)

Bertie County LUP Certification (CRC-16-13)

Resolution Delegating LUP Certification to DCM (CRC-16-14)

Adoption of 15A NCAC 7L Local Planning & Management

Grant Program Amendments (CRC-16-15)

Public Comment/Adopt Sandbag Temporary Rules - 15A NCAC 7H .0308
Specific Use Standards for Ocean Hazard Areas; 15A NCAC 7H .1704 GP
for Emergency Work; 7H .1705 Specific Conditions (CRC-16-16)

2:45  Old/New Business

3:00 Adjourn

Frank Gorham, Chair

Frank Gorham, Chair

Ken Richardson

Ken Richardson

Daniel Govoni
Daniel Govoni

Rachel Love-Adrick
Charlan Owens
Charlan Owens
Mike Lopazanski
Mike Lopazanski

Mike Lopazanski

Frank Gorham, Chair

Executive Order 34 mandates that in transacting Commission business, each person appointed by the governor shall act always in the best interest of the
public without regard for his or her financial interests. To this end, each appointee must recuse himself or herself from voting on any matter on which the
appointee has a financial interest. Commissioners having a question about a conflict of interest or potential conflict should consult with the Chairman or

legal counsel.

* Times indicated are only for guidance and will change. The Commission will proceed through the agenda until completed.

N.C. Division of Coastal Management
www.nccoastalmanagement.net
Next Meeting: May 10-11, 2016; Manteo



http://www.nccoastalmanagement.net/
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STATE OF NORTH CAROLINA
DEPARTMENT OF JUSTICE

Roy COoOPER .0, Box 629 REPLY TO: CHRISTINE A. GOEBEL
ATTORNEY GENERAL RALEGH, NC 27602 LENVIRONMENTAL DIVISION
TeL: (919) 716-6600
FAX: (019} 716-6767
cgochel@nede).gov

TO: The Coastal Resources Commission

FROM: Christine A. Goebel, Assistant Attorney General mﬂ"
DATE: January 27, 2016 (for the February 9-10, 2016 CRC Meeting)
RE: Variance Request by Dowell T, Gray, Jr. (15-10)

Petitioner owns property in North Topsail Beach in Onslow County, Notth Carolina. The
property is near, but not adjacent to Stump Sound, part of the AIWW. At this location, Stump
Sound is designated as an Qutstanding Resource Water, and Petitioner is within the ORW
Shorelines AEC as defined in 15A NCAC 7H .0209(f). In October 2015, Petitioner applied for a
CAMA minor permit to construct a single family residence on this lot. On November 13, 2015,
DCM denied Petitioner’'s CAMA permit application as the proposed development exceeded the
25% impervious surface limit in the Commission’s rules at 7H .0209(1)(10). Pctitioner now seeks
a variance from the 25% impervious surface limit in order to develop his lot as proposed.

The following additional information is attached to this memorandun:

Attachment A: Relevant Rules

Attachment B; Stipulated Facts & List of Stipulated Exhibits
Attachment C: Petitioner’s Positions and Staff’s Responses to Criteria
Attachment D Petitioner’s Variance Request Materials

Attachment L: Stipulated Exhibits

ce(w/attachments):  Dowell T. Gray, Jr., Petitioner, electronically
Mary L. Lucasse, CRC Counsel, electronically
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RELEVANT STATUTES OR RULES ATTACHMENT A
15A NCAC 07H .0209 COASTAL SHORELINES

(a) Description. The Coastal Shorelines category includes estuarine shorelines and public trust
shorelines. Estuarine shorelines AEC are those non-ocean shorelines extending from the normal
high water level or normal water level along the estuarine waters, estuaries, sounds, bays, fresh and
brackish waters, and public trust areas as set forth in an agreement adopted by the Wildlife
Resources Commission and the Department of Environment and Natural Resources [described in
Rule .0206(a) of this Section] for a distance of 75 feet landward. For those estuarine shorelines
immediately contiguous to waters classified as Outstanding Resource Waters by the
Environmental Management Commission, the estuarine shoreline AEC shall extend to 575
feet landward from the normal high water level or normal water level, unless the Coastal
Resources Commission establishes the boundary at a greater or lesser extent following
required public hearing(s) within the affected county or counties. Public trust shorelines AEC
are those non-ocean shorelines immediately contiguous to public trust areas, as defined in Rule
07H .0207(a) of this Section, located inland of the dividing line between coastal fishing waters and
inland fishing waters as set forth in that agreement and extending 30 feet landward of the normal
high water level or normal water level.

(b) Significance. Development within coastal shorelines influences the quality of estuarine and
ocean life and is subject to the damaging processes of shore front erosion and flooding. The coastal
shorelines and wetlands contained within them serve as barriers against flood damage and control
erosion between the estuary and the uplands. Coastal shorelines are the intersection of the upland
and aquatic elements of the estuarine and ocean system, often integrating influences from both the
land and the sea in wetland areas. Some of these wetlands are among the most productive natural
environments of North Carolina and they support the functions of and habitat for many valuable
commercial and sport fisheries of the coastal area. Many land-based activities influence the quality
and productivity of estuarine waters. Some important features of the coastal shoreline include
wetlands, flood plains, bluff shorelines, mud and sand flats, forested shorelines and other important
habitat areas for fish and wildlife.

(c) Management Objective. The management objective is to ensure that shoreline development is
compatible with the dynamic nature of coastal shorelines as well as the values and the management
objectives of the estuarine and ocean system. Other objectives are to conserve and manage the
important natural features of the estuarine and ocean system so as to safeguard and perpetuate their
biological, social, aesthetic, and economic values; to coordinate and establish a management
system capable of conserving and utilizing these shorelines so as to maximize their benefits to the
estuarine and ocean system and the people of North Carolina.
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(d) Use Standards. Acceptable uses shall be those consistent with the management objectives in
Paragraph (c) of this Rule. These uses shall be limited to those types of development activities that
will not be detrimental to the public trust rights and the biological and physical functions of the
estuarine and ocean system. Every effort shall be made by the permit applicant to avoid, mitigate
or reduce adverse impacts of development to estuarine and coastal systems through the planning
and design of the development project. In every instance, the particular location, use, and design
characteristics shall comply with the general use and specific use standards for coastal shorelines,
and where applicable, the general use and specific use standards for coastal wetlands, estuarine
waters, and public trust areas described in Rule .0208 of this Section. Development shall be
compatible with the following standards:

Ak

(f) Specific Use Standards for Outstanding Resource Waters (ORW) Coastal Shorelines.
(1) Within the AEC for estuarine and public trust shorelines contiguous to waters classified as
ORW by the EMC, all development projects, proposals, and designs shall limit the built upon
area in the AEC to no more than 25 percent or any lower site specific percentage as adopted by
the EMC as necessary to protect the exceptional water quality and outstanding resource values of
the ORW, and shall:

(A) have no stormwater collection system;

(B) provide a buffer zone of at least 30 feet from the normal high water line or normal

water line;

(C) otherwise be consistent with the use standards set out in Paragraph (d) of this Rule.
(2) Development (other than single-family residential lots) more than 75 feet from the normal
high water line or normal water line but within the AEC as of June 1, 1989 shall be permitted in
accordance with rules and standards in effect as of June 1, 1989 if:

(A) the development has a CAMA permit application in process, or

(B) the development has received preliminary subdivision plat approval or preliminary
site plan approval under applicable local ordinances, and in which financial resources
have been invested in design or improvement.
(3) Single-family residential lots that would not be buildable under the low-density standards
defined in Paragraph (f)(1) of this Rule may be developed for single-family residential purposes
so long as the development complies with those standards to the maximum extent possible.
(4) For an ORW nominated subsequent to June 1, 1989, the effective date in Paragraph (f)(2) of
this Rule shall be the dates of nomination by the EMC.
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STIPULATED FACTS ATTACHMENT B

1. Petitioner, Dowell T Gray Jr., owns property located at 8708 3rd Avenue in North Topsail
Beach, Onslow County, North Carolina (the “Site”). Mr. Gray has owned this property since 1985
according to deeds recorded at Book 3586, Page 204 and Book 748, Page 374 of the Onslow
County Registry, copies of which is attached.

2. The Site is located within 575 of Stump Sound which, at this location is classified as an
Outstanding Resource Water (“ORW?”) by the Environmental Management Commission. These
waters are also classified as SA waters, are open to the harvest of shellfish, and are designated as a
primary nursery area (“PNA”).

3. The Site is located within the ORW Shoreline sub-category of the Coastal Shorelines Area
of Environmental Concern (“AEC”) as it is located within 575’ feet of an ORW-classified water
body. Pursuant to N.C.G.S. § 113A-118, development of this site requires a CAMA permit.

4. The Site is approximately 5,004 square feet (or 0.11 acres) in area according to a Site
survey by Gairy Canady, PLS included with the application materials and attached.

5. Though it relates to the Commission’s 30’ buffer rule and not the 25% ORW impervious
limits, this lot does not meet the definition of a “small lot” as that term is defined by 15A NCAC
7H.0209(d)(10)(J) as a lot with sewer which is 5,000 square feet or less.

6. There are currently no structures or development on the Site. Petitioner asserts that he and
his wife had a singlewide mobile home on the property until the home was destroyed by Hurricane
Fran in 1995.

7. On or about October 26, 2015, Petitioner, through his authorized agent Tom Russell of
Future Homes, applied for a CAMA Minor Permit with the Division of Coastal Management (The
Town of North Topsail Beach does not have an LPO program at this time). A copy of the permit
application materials is attached.

8. Later on October 26, 2015, Jason Dail, DCM Field Representative, notified Petitioner’s
agent by email that the application was incomplete as it did not include information regarding
impervious surfaces of the driveway. Mr. Dail also informed Petitioner that this Site had a 25%
impervious surface or “built upon area” limitation pursuant to I5A NCAC 7H .0209 (f)(1), and
suggested redesigning the project to meet this rule. A copy of this email is attached. Petitioner’s
surveyor provided the missing information on November 11, 2015.
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0. Petitioner’s CAMA Minor permit application proposed the development of a 1,200 (25’ x
48’) square foot 3-bedroom home and a 6’x 25’ (150 sq. ft.) covered front porch, a driveway made
up of 2’ x 34’ gravel strips, and porch steps (considered pervious).

10. On October 14, 2015 Petitioner met with Mr. Russell in person to review the options and
look at other home designs that would lower the built upon area. The Petitioner asserts that since
this will be his residence, he needs 3 bedrooms and 1200 sq. ft. of living space.

11. During a phone call in early-November, Mr. Dail explained to Mr. Russell and his
colleague Mr. Vollrath, the Petitioner could apply for the permit, and when it gets denied, the
Petitioner could apply for a variance from the impervious surface limit rule.

12. Pursuant to the Commission’s rules for minor permit applications, notice was posted on
Site, and was send to the adjacent riparian owners. DCM received no comments or objections
regarding this project.

13. On November 13, 2015, DCM denied Petitioner’s CAMA Minor permit application due to
its inconsistency with the Commission’s rule limiting impervious surfaces within the ORW
Coastal Shorelines AEC found at 15 NCAC 7H .0209(f)(1). A copy of this denial letter is attached.

14. On December 11, 2015, Petitioner submitted this variance petition seeking to construct the
development as proposed in the application. At this time, Petitioner is willing to cut the driveway
strips from 2’ to 1’ in width, and asserts this would result in impervious surfaces of 28.34%.

15.  Without a variance, Petitioner could have Future Homes engineer him a 1000 square foot
home in order to meet the AEC’s impervious surface limits. Petitioner asserts that constructing a
2-story home is not affordable for him. Petitioner intends for this to be his home once he retires
and moves here permanently.

16. Petitioner did not propose a stormwater system in connection with his proposed
development, though the Commission’s rules at I5SA NCAC 7H .0209(f) prohibit stormwater
systems in this ORW Shoreline AEC in order to accommodate development.
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Petitioner and Staff Positions ATTACHMENT C
I Will strict application of the applicable development rules, standards, or orders
issued by the Commission cause the petitioner unnecessary hardships? If so, the

petitioner must identify the hardships.

Petitioner’s Position: Yes.

The property has been reduced in impervious coverage percentage by the proximity of the ORW
line. When we picked out our design in August of 2014, we had checked with the Town of North
Topsail Beach and determined we had a 30% maximum impervious coverage. We couldn’t build it
then, but this small 1200 sq ft home is perfect for us to retire in and we were so happy. Now that
we are ready to move, the mpc is now at 15% putting our home and little 6” x 25° porch over by
4.7%. The property has been owned by me, Dowell Gray Jr since 1985 when I worked for the
Onslow County Environmental Health Dept. Hurricane Fran took the singlewide home that was
there and I’ve always dreamed of coming back.

Staff’s Position: Yes.

Staff agrees that Petitioners will suffer an unnecessary hardship from strict application of the
Commission’s ORW Shoreline’s 25% impervious surface limitation to Petitioners’ property. Staff
agrees that Petitioner has unnecessary hardships due to the strict application of the rules limiting
built upon area within the ORW Shoreline AEC where the development proposed for this modest
lot results in a relatively de minimis impact over the 25% limitation imposed by the rule. If the
Commission accepts Petitioner’s proposal to narrow the driveway strips from a 2” widthtoa 1’
width, the built upon area will cover 28.34% of the lot, or 167 square feet over the limit for this lot.
Further, Staff notes that Petitioner could agree to uncover the proposed 150 square foot deck, or
use a pervious shade cover (for example a slatted, open roof), and get very close to meeting the
standard without having to reduce the size of the house or deck.
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IL. Do such hardships result from conditions peculiar to the Petitioner’s property,
such as location, size, or topography of the property? Explain.

Petitioner’s Position: Yes.

The proximity of the property to the ORW line, and the fact that the property is only 5004 square
feet, are causing us to ask for this variance.

Staff’s Position: No.

Staff disagree that Petitioner’s hardships are caused by conditions peculiar to the property such as
location, size or topography. In the ORW Shoreline AEC which extends 575’ landward of the
water line, often lots which are not adjacent to the water are included. Also, while this is a smaller
lot, it does not meet the Commission’s definition of a “small lot” as defined in the 30-foot buffer
rules as 5000 square feet. Finally, Staff contends there is nothing unusual about this flat, regularly
shaped lot and that any hardships are not caused by physical characteristics of the lot.

I11. Do the hardships result from the actions taken by the Petitioner? Explain.

Petitioner’s Position: No.

There are no actions we have taken to cause this issue. It is simply a matter of the size of the lot,
and not being able to move sooner due to finances.

Staff’s Position: Yes.

While Staff acknowledges that Petitioner has proposed a modest structure for this lot and has
agreed to reduce built upon area by narrowing the driveway strips, Staff also notes that Petitioner
could further reduce built upon area by removing the roof from the proposed 150 square foot
covered porch to reduce the size of the variance requested. The 167 square feet of built upon area
could be reduced to just 17 square feet with the design change to the porch.
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IV.  Will the variance requested by the petitioner (1) be consistent with the spirit,
purpose, and intent of the rules, standards or orders issued by the
Commission; (2) secure the public safety and welfare; and (3) preserve
substantial justice? Explain.

Petitioner’s Position: Yes.

The style, design and quality is in keeping with other homes on the street and on North Topsail
Island. We are building an attractive, energy efficient home. We do not see that we are going
against the spirit, purpose or intent of the rules. We love the environment at North Topsail Beach
and are looking forward to contributing to the community.

Staff’s Position: Yes.

As noted by the Commission in its rule, the ORW designated waters have exceptional water
quality. The Commission’s rule has incorporated the EMC’s designation of such waters within the
state in order to define the limits of the ORW Shoreline AEC. The EMC has defined ORWs in 15A
NCAC 2B .0101(e)(4) as “unique and special waters of exceptional state or national recreational or
ecological significance which require special protection to maintain existing uses.” Due to the
importance of continued protection of such waters, the Commission’s rule limits the built upon
area to 25% of a lot located within the larger AEC area measured landward from those waters.

If the Commission accepts Petitioner’s proposal to reduce the width of the two driveway strips to
1’ in width, and if Petitioner agrees to uncover the proposed deck, Staff agrees that this proposed
development meets the spirit, purpose, and intent of the Commission’s ORW Shoreline rules
limiting the built upon area of such lots, where there is a truly de minimis overage, while still
allowing the development of the house and deck as proposed. Such a de minimis overage will not
harm public safety, and substantial justice will be preserved.
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ATTACHMENT D

Petitioner’s Petition
(without proposed attachments which are also included in
the stipulated exhibits or draft facts)
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ATTACHMENT E

STIPULATED EXHIBITS:

Deeds 3586/204 and 748/374

Site survey by Gairy Canady

CAMA minor permit application

QOctober 26, 2015 email from DCM to Petitioner’s agent
November 13, 2105 denial letter

powerpoint of site photographs

e f o o
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Recording requested by:

And when recorded, mail this deed
and tax staterments (o;

Thig dead presnted to
The Onsjow
Date —td
For Recorder’s Use
QUIT CLAIM DEED
TRA
APN:

For a valuable consideration, as described in the PROPERTY SETTLEMENT
AGREEMENT attached to the divorce progeedings of CIVIL ACTION NO. 98-D-322 filed in
Circuit Court of Kanawha County, West Virginia on August 19, 1998, of payment by Grantee of
$10,250.00 to Grantor in irregular instaliments during the years 2007 through 2010, receipt of
which is hereby acknowledged,

MARJORY SCHAFER GRAY {Grantor}
hereby quitclaims to DOWELL TRABUE GRAY, JR (Grantee)

the following real property in the town of North Topsail Beach, County of Onslow, North
Carolina:

All of that vacant lot at 8708 Third Avenue, North Topsail Beach, Onslow County, North
Caroling, 0.11 acres, being more particularly descri’ >d ag follows;

Being sl of Lot No, 225 of Seahaven Beach Development of American Properties
corporation, Map Book 3, said map being recorded in Map Book 3, Page 46 in the Office
of the Register of Deeds of Onslow County, reference to said map being hereby made for
& more perfect description of said Lot No. 225,

Grantor docs hereby remise, release, and quitclaim unto said Grantee forever all the rights, title,
interest and ciaim which the Grantor has in and to the above-described pareel of land, and any
improvements and appurtenances thereto.

3/ r//ﬂé 1% ‘ﬂ{(W”‘I da " ’6&«4.{

Date MafioH Schafer Gray d

RECEIVED
DEC 1Y 2015

FOM- MRD CITY

Book: 3586 Page, 1977-Current: 204 Seq: 1

Beok: 3586 Pagae: 204 Page 1of 3



Page Zof 3
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Thisle vat e coniificntids thai 1W
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RECEIVED
DEC 11 20t

DOM- MHD CITY

Book: 3588 Page, 1977-Current: 204 Seq: 2

ook: 3586 Paga: 204 Page 2 of 3
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STATE OF IOWA
POLK COUNTY

Notary's Statement:

Al .
on M riin M JNL&MHMA&E&MMﬁWWMﬁ@NWW
Public, personally appeared MARJORY SCHAFER GRAY, whose nume is subscribed to the
above instrument, and executed the same in their authorized capacity, and whose signature [

verify under Penalty of Pegury.

Witness my Hand and Official Scal:

DRI

Date

SAHARA POLLARD
Commission Na. 762061
My Cormm. Expioy 03052043

[

ey

-

» hay
E
vm‘m“

My commission expires: _[J % | D& !{Z,mﬂﬁ

RECEIVED
DEC L1 2015

DOCM- MHD CITY

Book: 3586 Page, 1977-Current: 204 Seq: 3

Rook: 3586 Page: 704 Page3of 3
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TO YA CRRICE
pate ffc2,, S5
STATE OF NORTH CAROLINA CRAWFORD CotLing purle
COUNTY OF ONSLOW
THIS DEED, made and entered intc this the Igjé day of

SePTEMREP , 1985 , by and between JAMES VANN MAY and wife,

HATTIE SUTTON MAY, parties of the first part; and DOWELL GRAY,JR.

and wife, MARJORY GRAY, whose address is Pevte | Rer 376 H
Relly {zido,@ TJ. Q. , party of tha second part; '
' j’ WITNESSETH:

That the parties of the first part in consideration of
the sum of Ten Dollars ($10.00) and other good and valuable
considerations to said parties paid by the parties of the sacond
port, the receipt of which hereby is acknowledged, have
bargained and sold and by these prasents do bargain, sell, and
convey unto the parties of the second part, said parties' holre

and aspigns, the following described property. to wit:

All that certain tract or parcel of land lying
and being situate 1in Onslow County, Uorth
Carolina and being more particularly described
as follows:

Being all of Lot WNo. 225 of Seahaven Beach
Davelopment of American Properties
Corporation, Map No. 3, said map being
recorded in Map Book 3, Page 46 in the office
of the Register of Deeds of Onslow County,
referenco to sald map being hereby made for a
more perfect description of said Lot No. 225.

This conveyance is mado subject to restrictive

covenants of record.

TQ HAVE AND TO HOLD sald property and all privileges
and appurtenances thercunto belonging to the parties of thé
second part, sald parties' heirs and asslgns forever.

And the partles of the first part .do covenant that
paid parties are seized of sald premises in fee and have tha

right to ‘convey the same in fee simple; that the same is free’

from ancumbrahces except any oncumbrances oOr rostrictions

Book: 748 Page, 1977-Current: 374 Seq: 1
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w0k 748 175

mentioned above and that sald partieces will warrant and defend
the title to the same against the lawful claims of all persons

. whomaoever,

IN TESTIMONY WHEREOF, the parties of the first part
aave hereunto set sald parties’ hands and adopted as said
varties' seals the typewritten word "SEAL" appearing keeide said
sarties' names, this the day and year first above written,

%7“(.. Lt a5 {SEAL)
/¢¢fames Vann May

P///%jﬁ/zf | {SEAL)

N. Dallas Sutton, Attcorney-
in-Fact for James Vann May

,\/e‘,{/ Bz, (sen)

Hattie Sutton"May

By: 7/‘//% g {SEAL)

N. Dallas Sutton, Attorney-
in-Fact for Hattie Sutton May

STATE OF NORTH CARCLINA

COUNTY OF OOviviury

1, Dot Mo Modes LS ) a Notary
Public in and for said County and State, do hereby certify that
N, DALLAS SUTTON, Attorney-in~Fact for JAMES  VANN - MAY,
personally appeared before me this day, and being by me duLy
sworn, mays that he executed the foregeing and annexed
instrument for and in behalf of JAMES VANN MAY, ané that hus
authority to execute and acknowledge said instzument -3
contained 4in an instrument duly executed, acknowledged, and
recorded in the office of the Registex of Deeds of [SAYLS
County, State of North Carolina, on the |3 day of Scpimber 19455
in Book zg& , at Page ., and that this ipstrument was
executed under and by virtue of the authority given by sgaid
instrument granting him Power of Attorney, that the said
N. DALLAS SUTTON acknowledged the due execution of the foregolng
and annexed instrument for purposes therein expressed for and in
behalf of the said JAMES VANN MAY,

Cmp mmp emiTR, B ATIOANEYL aY Law, 100t LOLLRGK LOUST mIw MIAW, & G, J4440—0

Book: 748 Page, 1977-Current: 374 Seq: 2
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BT %&8?2-‘.5376

WITNESS my hand and official seal, this the _\3 6 day

of 55@-.2,,52..’ , 1985,

My Commigsion expires:

oy ConIs, L =Tor, 40, 1885

STATE OF NORTH CAROLINA
COURTY OF ..,

I, <A A e AW Sa \\\;5Q>Sn~vnma\\ , & HNotary
Public in and for said County ong State, do hereby certify that
K. DALLAS SUTTCON, Attorney-in-Fact for HATTIE SUTTON MAY,
personally appeared before me this day, and being by me duly
sworn, Bays that he executed the foregoing and annexed
ingtrument for and in behalf of HATTIE SUTTON MAY, and that his
authority to execute and acknowledge said instrument is
contained in an instrument duly executed, acknowledged, and
recorded in the office of the Register of Deeds of ‘DnsVio
County, Statg of North Carolina, on the \) day of Scpveny \ags,
in Book 74¥%, at Page ?2h7, and that this instrument was
exccuted under and by vIrtue of the authority glven by said
inotrument granting hum Power of Attorney; that the said l

N. DALLAS SUTTON acknow.cdged the due execution of the foregoing
and annexod instrument Zor purpcees thereln expressed for and in
bohalf of the pald HATTIE SUTTON MAY,

e AkD watTe bk, ATYOARETE AT 448w G TAY SaT MEW AFSN S S a8 2

WITNESS my hand and official seal, this the !1 day

of € Lo g . 1985,
Qon O &

TNotary Pubjig

My Commission expires:

0¥ G

L ST, 30, 1985

Book: 748 Page, 1977-Current: 374 Seq: 3
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STATE OF NORTH CAROLINA
COUNTY OF ONSLOW
/Jdanet M, Miller(Williams}
The foregeing certificatee of Notarles Public are
I certified to be correct., Thie instrument was presented for

registration this day and hour and duly recorded in the office
of the Register of Deeds of Onslow County, North Carcolina, in
Book 748 " page 3574,

This _13th day of September , 1985, at [:55
o'clock P, .M,

Reglstex“ of Deeds

MO AHD SMITK, P4, AYICANITE AT LAW, 1007 LOLLIGE COUMT, wiw MR, W & Fhoes @

B0-127
6BSLL

Book: 748 Page, 1977-Current: 374 Seq: 4 '



IMPERVIOUS CALCULATIONS IND AVE
PROPOSED HOUSE/PORCH AREA = e 1350 SQ. FT.
PROPOSED 2~2' GRAVEL DRIWE STRIPS——~-~-136 SQ, FT. SITE E; o
TOTAL AREA IN TRACT ——— === ——— e — 5004.0 SO. FT. S 2 e
TOTAL IMPERVIDUS AFTER COMPLETION—--14B6.0 SQ. §T N L
% OF IMPERVIOUS COVERAGE————————— 29.7% (0. 29?) ~ 3 5
ALLOWABLE % OF {MPERVIOUS COVERAGE—————-— 25.0% o= P
3RD AVE o
“ENOTE ** % (g
ENTIRE AREA 1S LOCATED ATH AVE ;_1
WITHIN THE 575" AEC. I | z
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| f
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| SETBACK_INFORMATION 3rd AVENUE OF sTH RUEnUE D
RONT SETBACK: 20 40" R/W ISLAND DRIVE I
? !
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] FLF TN 5e6ven £ | 25,24 !
FLOOD INFORMATION |
FLOOD ZONE: VE !
BASE FLOOD ELEVATION:; 12.0°
FREEBOARD: +2.0' |
LHK TO BE: 14.00°
e —— 8708 3RD AVENUE 5
FLOOD CERTIFICATION PRELIMINARY PLOTGPLAN =g 50" 90"
THIS §S TO CERTHFY THAT THIS PROPERTY IS

LOCATED iN A FLOOD HAZARD ZONE "VE" PER
COMMUNITY §_ 370466  panerg_4266J

"I CERTMFY THAT THIS MAP WAS DRAWN UNDLR MY
SUPERVISION FROM AM ACTUAL SURVEY MADE UNDER
MY SUPERVISION ¥HOM A DEEDC RECORDED IN DEED
’ B 3 PG 4G % THAT THE BOUNDARIES NOT SURVEYED
TION IN

BOOK_1566 PAGE 204 QR OTHER REFERENCE SOURCE;

L AREA LIGHT

~M
OLUE~ ~DRAINAGE & UTILITY EASEMENT
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£.0. BOX: 915
ONSLOW CounTy  STUMP SOUND oo | 9103 RICHLANDS HIGHWAY
- REMISED 10/7/15; 11/2/15 RICHLANDS, NC 28574
%, DATE; §/29/15 SCAuE; 17=30 Fp_262 pg_B80 OFFICE: (910)~ 3244616
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Perms Numboer

Tocelits :

Ohcean Hazd sarine Shareline !; ORW Shoretine

{Ear affcict wee onlvy

Puhlic Trust Shareline Uther

GENERALINEORMATION
LAND OWNER

wamne DOWELL T GRAY JR

- 313 NORTH CEDAR ST

7

(h
CJ
L

Phome  $04-597-532

TINGTON Sty WV S d

s GamMbootat@yahoo.com

AUTHORIZED AGENT

~eme TOM RUSSELUFUTURE HOMES

Addeess, 16063 US HWY 17

71 28443 Fhaonge 910‘2?0"331 3

5 HAMPSTEAD Se NC

vt tomM@fulurehomesnc.com

LOCATEON OF MROJECTE: (Adtress, sbeet pame andeor directons o st o oceantiang \' s P paine of the
16708 GRD AVE NORTH TORSAIL BEACH NC 28460 7111 )..,L

DESCRIPTTION OF PROUECT: (Ll proposed consirecton amid bad disitrbance ) WMODULAR HOME ON PILINGS

1 alivy

Mli-fanite [ tindusirial [] Oiher T

COMPLETE EITHER (41 OR (2} BELOW (Contrct yoar Local Pormit Qfficer if voa gre stor sure sehich AFC applios
o your ,IH'(?_IJCI’.’_\-'):

seuare feet 0.

SIZE OF LOT?PARCLE: 2004

PROPOSED Ut Hes

(Sivale-family

) OCEAN HAZARD AKCs: TOTAL FLOOR AREA OF PROPOSED STRUCTURE

clevirted sbove groynd fevet, nonsconditioned space elevated abwve wround level b

~giase feel fichades

UBON SURFACH Exquace foot (it
Coneile of Esoy falios. aw-thes eve withiv the applivable ARC.

dies the area nb e soofedrip ine of ol baldines, dervoways, covered docks,

sl your o a it the profect denedag o

STATE STORAMWATER :'\1.:};'5{,\(‘ ATENT FERMIT: is the project locied v an ance sabjoct 1o g Staie Stemmwatan

sepurg feet

OTHER PERMEITS MAY BE REQUERFD: The avinvin vou arc

o Drinkig Water Well, Septie Tank {or other agita
fcetrical. Phanbing. Meatng and Aie Conditiondig, butulaton amnd Energye Cen
n‘d Dune, Sedinent (\p-ﬂml Suhdivmion Apnraval, Mobite Fome Park Approval,

g may requtre pevmils oiber thin e £ AMA

S

nit, ichiding., bul aot faniied

s sestent), Bulding, aL FLA

cebion, gad

Mighw i £

it perant, belog eitiier the owner of propedy i ou ARC oy
ving for s CAMA minar developmenst per eriify thit the person
teresd i the resl propetiy descrshed sherem. Ty mreiest e be

m.\mndin JLE Sy agenl !e s rp-mwh B

mdew ey on s applicistion has a s

o s feheek oned

. I - T "_""
EL:: cwser ar tecord tite, e wovesed in Pooscle 7.4 Bds QA8 - ave Bleed Book W.é.,:.)y./) &
A;?Q"’f 13 e c“\"\[,. A oy Bey

an cwita by vittue of inberitance, Applicant 1

D [A3

1y that he lolowang persons are owngs of proparties adjoining thiv property. | affim that | have pives

ACTUALNGTICE weacltof them vonceming any intent Lo develap this propeny and w apply for i CAMA permit,
(Mg} £oclddressd

i1y WOODARD BURCH 2402 OBERRY RD MOUNT CQLIVE NC 28365

7y JAMES BRANNON 549 QBERRY RD DUDLEY NC 28333

b, the wnder atid ownes i3 owaze that the proposed dovalopaieut s plansed for an aree which

G

ible to erostan and’er ﬂmdin_{:. ackeowledge thal the Logal l) Srmit ()ull,(.f has Lmh.n-—d tu g the

iurdermore cordty that Fam avthorized to grant, and de in faet geant, permission o Divisson of Coastal Masugement sl
e Loca! Penuir Officer and dhieir agents b anter o

e pfuremenitoned londs i conneetion with cvalnating nfennation
relited o this pormit applicauee

—w —
" Tl the ! % diy of éc‘_‘- _Eti__(-_s

o e el o é’wf, o

Landownen or penon mhorized to s n his her ‘mfd H

i

aptmose of Gling a CAMA permic applivation
! i I i

Fhis applicarion fnclisdes: genecel othroeafon (thiv lheng. o size deawing as deseoribed on the buck of thiv appficsiion, the

ewetersdiip snieseent, the Ocean Huzard AEC Nutice where secessars, e ehock for SI0G.80 mude pevable to the facudine oesd

iy fforsion ds siay he provided oradle Gv she applivant, The dewsily of ihe application ox described by shose sotges ane

inerpenated wEbant ieferencr iy pernsit el ey e iccued DYevsutions from thexe desaife cestexiptide o visbuaiion of

siepr ool Ly poesen doveduping v e AEC withowd pecnnit o vabiocs te civid, criminad and adminivieaiivg aetion,



N.C. DIVISION OF COASTAL MANAGEMENT

AGENT AUTHORIZATION FORM

Date '” [V

Name of Property Owner Applying for Permit:

Do ELe. T AR JE

Mailing Address:

ZiR peATH Conan ST

Moo T TORY O P STT0 S

Ol 20 5 A B s = Moo
1 certify that 1 have authorized (agent) /O K9 382t /F‘J“M@' HOMES g act on my

behalf, for the purpose of applying for and obtaining all CAMA Permits necessary to

install or construct (activity) S/ A e AL R2EBT Beh CE )

at (my property located af) .270?12 R AVE MNo2TH TOPRs A L. H(":AC ol P E‘)’“{@ O‘

This certification is valid thru {date)

@@W&Y 4 j"ﬁw"% o, [O~]3-]5

7
Property Owner Signature J Date

RECEVED
DEC 11 2015

5:) E{\; ﬁf‘f. {\ ,!‘f: %_,tl ,JL\} g:: ﬂ*"y‘
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l"[‘i

CERTIFED MAIL - BETURM RECEIRT REQUEST

DIvJJIOu‘ QF COASTAL ‘d AMAGEMEMT
ALJACIMNT RIPAFIAM PROPESTY OWMER NOTIEIC ATIOMMYANER FOM

Name of Property Owner:

Aduress of Property:
Agent's Mame #: T a

Agent's phone #: Y1

Fhereby certify that { own property adjacent to the above referenced property. The individual
applying for this permit has desmaod to me as shown on the attached drawing_the development
they are ompusmg A description or drawing, with dimensions, must be provided with this letter.

e
-~
V. Uhave a0 objections to this proposal, -

[ have objecuons to this proposal.

Fyouw have odjections o whaiis being proposed, you aisi noliy the Division of Coaslal Managemeni
{(DC/) iy ,tfrremg within 10 days of recoipt of #1is notice. Concacf informadion for DCM offices is
avaftadle at fuip,Foriy nocsasiaiman agemaent pegwed oy siaif-is ing or by cafiing 1-888-4RCOAST.
Mo response is considered e same as 7o cijection if vou have bean noiified by Cartified Mail,

PHAIVER SECTION
sunderstana that a per, dock, mooring pilings, boat ramp, creakwater, poathouse, or (ft must
ttack a m:mmum d:sranco of 15" from my area of rdparian access unless waivaed by ma. (If

oe et
yow wist o waive e SSOACK, you musi inidad he appropriate olank oelow, )

_tdowish to walve the 15 satbaclk requirement,

TR 80 RSN ISR of PR ¢ e s e e L T P

[Properiy Dwnar informaiine riy Qhynas Information)

P A e
it L / i ke
"f\j ‘,"r',!_/’-, _‘.’.AL"( "\J‘ . ./f{“,»- ,b;arj,j L
*1 e !
~ . Y
3 I )f; s ,'\ 7\,‘_{ y ¢ : AR ALY »f"_,{@‘ Ly 0 e i 872 A

Prin ar Type Name Print or Type Mame

e o ey
TR £ s 28 L4

d ‘ ) L ”"‘f«n Y { AR A P R Al - S
idailing Addross Mailing Addrass :Q E C kI E:Zi
ER T R Loy S L R B A ’ DF[: j i ZU]l)
City/State/Zip o
79 KT8 E T DO MHD CiTY

City/Stale/Zip
Tatephore Mumber / Email Address

i " ~-? L -.
p .\\._.\"r

e
(Rewvised Aug. 20U74)



OfAG O OF CC J«\Cl Vol sdAamAaGSas oy
ADJACZMT RIPARIAN PAQPEATY OWNER MOTIFICATIOMMANER FOQM

Name of Property Qwner:

#4

Address of Property:

Agent's Name #: 7% @ o Mailing Address: _{ fe% # R
Agent's phone #: 512 @3 S ST ¥R o TETAD

RS = TSy

thereby certify that | own groperty adjacent to the above referenced oroperty. The individual
apolying for this permit has deseribed to me as shown on the atiached drawi ing_the development
they are proposing. A description or drawing, with dimensions, must be provided with this letter.

b L have no objections o this proposal. [ have objections to this proposal.

i you! have objections to what is being proposad, yrouwmusi nodify the DbAsion of Coasial Wanagemarni

(DCM) in wiiting within 10 days of receipd of ihis notice. Confacy Informadion for DCM offices is
cm/staffdisting or by calling 1.888-dRCGAST.

availadle at BHD L. nocoasialimanagamant nathaniomst

Mo response [s considered the same as no obfection if yoit have bean noiified by Ceriified Mail,
WARER SECT! D-"*?
surcersiand thata pier, dock, mooring oilings, boat ram p reakwater, boatnouse, or it must

D& et vack a minimum distance of ‘3' Fram my ares of dparian access unless waivad oy me. {If
TOpriate oiank aetow.

gD s SO Wi g e 3 SIDACK, YO ITHISE Jﬂiaid‘ e app

1 do wish o waive the 15" safback requirament.

Pde ot wish to waive the 15 setback reguirement.

(Froparty O‘W‘ﬂf informaiion: Propat 24 Cwmer Infarmation)
7 i 1w .
”4‘ ,‘ =
fela T AN L W N S R N A S
“rint or Tyoe Name
T L
Maifing Addre - \“ " —
, B \ o RECEIVELD
{/ius T e LT R D P ERT S SR - f' I P
Siater oy i - :
yratales il Citv/State/Zio DEC 11 2014

/[ 717 7ES- FEo

'ﬁefejohome Muirrbar £ Tovail Address D H M " ; .-1 B

o e

B L S —

Thate

(Ravised Adg. 20U74)



AETURM RECEIPT REQUESTED

; 650 | AT COASTAL MAMAGEMENT

ceeonnte $3.45 TV OWANER MOTIFICATIONAYAIVER EORM
L fxlm Sorvicas & 1608 fhock Dok, add 160 15 Goprofioiey Q400

E st Recoipt hanseopy) $.. -

- alwnR..\.w;'{u‘&.lu.nd $ .
seoed Dgtheery 5

[ meladic 10 T Ay

H
? .” \Bin { i'i\J \{>

U1 ygaratis % Streat or Road, Gity & County)
e Mailing Address: [66el i vasy (1
"""""""""""""""""""""""""""""""" Foon o r WD pas et 8 73
Cﬁy m':{h'& Zfi’:}ﬁ.e"_\ve ‘\j"(:"‘adw”“%“”"”""""“H”

| hereby certify that I own property adjacent to the above referenced property. The individuat
applying for this permit has described to me as shown on the attached drawing the developmeat
they are proposing. A description or drawing, with dimensions, must be provided with this letter.

_ Lhave no objections 1o this proposal. [ have objections to this proposal.

if you have objections to whai is being proposad, vou must notify ihe Division of Coastal ¥anagement
(DCM) in wiiting within 10 days of receipt of this notice. Contact information for DCM offices is
availadle at ptip www.necoasialmanagamant netwed, cry siaif-isiing or by calling 1-888-4RCOAST.
Mo response is considered e same as no objection if you have been noiifiad by Ceriifiad Wail,

WANER SECTION
uncerstand that a oier, dock, mooring pilings, boat ramp, oreakwaler, boathouse, or iift must
be set back a minimum distance of 15’ from my arsa of riparian access uniess walved by me. {If
Yol wish io waive e saiback, you mugi initial the appropriata nlank pelow.

. Ldo wish to waive the 15 satback raquirement,

o not wish to waive the 13 setback requiremeni.

{Properiy Ownar Information; (Riparian Properly Owmar lnformation;
j N
f\[{: “yp 4} l(" .a(‘. \-; ‘Z\JV ,
Signature 7 " Signairy
:1\.-“ ST ey ’ RPN 0y (20 RS
FF AR VAL i & ot 'f\ \Y /ff: L \IL ﬁ),.i I\, b} IR A
2rint o Type Name Print or Type Mame
(SIS ISR AT yig) GBER &V P
Mailing Address Mailing Address
L VT W W RV Gty S F MOoT v &P R Y 21
City/State/Zio City/State/Zip E0RA ‘i ,|1 5( i W\J e
RV I RS S N S N TIETS
P2 300 - el T weEG Do i {(f/‘ﬂjc‘{i\ai\..‘ aet 96 g
Talephans Number /7 Email Address TToednes Tejephone Mumber / Email Address
_ F 3 / ."’%
Dot Dht

IRevisad Aug, 2014)
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ETURMRECEIPT REQUESTED

_ LOASTAL MAMAGEMENT
Ceriifiad Wail Faa $3.45 TV OWNER MOTIFICATIONMAIVER FORM
s
Exira S | LT 3 if ¢ PP P i . e
TSNS T B | 040D [ Sipeq T
1) tevarn R«.wp\ {atoctronic) kS =20
[7] Goriiticd 880 Rostiicied Dobvery  § . p . (i (, C\
At Signal WEL boay “ - o e P . oy Ay . f:“) 4 3
} }M&:Sjn: jgfzzi‘rctiil)o‘r ary sfﬂ/ﬁ'ﬁ V‘\H{ et \!f B ! ( \ \5 r\ [ A(U“’t /7‘/ [(i".‘» ff)“) /ll /(«" : 5 (-‘.1-";‘4\(. fl il ‘)z o
Postage ] ) ; et
: “_2({ crly {30;&%&({_;015 . Street or Road, City & County)}
Tolal Postage nnd Fies v T T } v o~ 29
$ $4.47 e Mailing Address: [&6& L =0 wras 70
x}!)l !O rmmm——
Thdes QQ:‘\NNU-\) _ e e
Si'ﬁéf'%}icmjgi'?i'b"ar ...... R'ﬁf ......... D ..................................... oo IRy N 58 LEA T S ('}C_, 5 i
Gy, Sm!o, T
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frtenmr

I hereby certify that | own property adjacent to the above referenced property. The individual
applying for this permit has described to me as shown on the attached drawing_the development
they are proposing. A description or drawing, with dimensions, must be provided with this letter.

i have no objections to this proposal. [ have objections to this proposal.

ifyouhave objections (o whaé s eing proposed, youw must noiiy the Division of Coasial Vlanagemeni
(BCH) in writing within 10 days of receipt of this notice. Contact information for DCM offices is
available at 2tip.Fwvey nozoastalmanaysment natived oy sialif-iisting or by calling 1-688-4RCOAST.
Mo response is considered the same as no objection if you have been nolified by Ceriified Mail.

WAIVER SECTION
[uncerstand that a pier, dock, mooring pilings, boat ramp, breakwater, boathouse, or lift must
be set cack a minimum distance of 15" from my area of dparian access uniess waived by me. (If
you wish to waive the sethack, you must iniiial the appropriate biank beiow.)

. ldowish to waive the 15" setback requiremeant,

Fdo not wish o waive the 15 setback requirement,

S S D Sy P nistei b

(Propaerty Ownar Mforma%:im} (Riparian Property Owner Information)
M,H/ A \\j‘,/ ,{,}aw’/\ .

Signature i Signature
Nom —, e - PR U oy s
AT T e A Sy Vipi ATy AT Op e

Print or Type Name Print or Type Mame

Yr3oae. Ciioan. T FMa Oezped D
Mailing Address Mailing Addross
{f L SN R & T R VIR S LN S Dorne. 5 t"‘; G DGR
City/Sr'ate/Zr’p City/ StaterZip
I '* 1 b b* i di f/ {/i’(jf [ SERTEN SRR
Te (ephone Numier / Email Addrass © & Talephone Mumber / Email A”’fd\e‘g"j FUNCGTON, N
Y AN o ot
g D

fRavisad 4 Yo, 274D



P
DOGROOD STATICN
WILMINGTON . Morth Caroling
284052353
3513950400-00%6
LG/2672018 (910 313-3273 09:31: 12 A

--------- Sales Receipt —rmm——mee .
Product Sale Unit Final
deseription Qty Price Frice

DUDLEY NG 28333-5165 Zone-1 $1.20
First-Class Mail Large Env

1.50 oz.

Expected Delivery: Wed 10728718

@9 Cervified Mall $3. 45
USPS Certitied Mait #:
FO150640000050423005

Fssua Postage: 9,65
MOIUNT OLTVE NG 233%65-7058 $1.20
Zore-1
First-Class Mail Large Frv

150 oz,

Expected (el ivery: ey 10,2815
BF Certifisd Mail $2.49
USPS Certifiag Hail #:
TOLB0GA0G000S 0 29560

Tusue Postays: 34 6

RO

Fotal: $9.30

Paid by

Dabit Card $9 .30
Account #: XRHOOBO0K 7209
Approvel #: Fd 44
Transaction #: 748
23903234284
Receipth: 003008

@ For Uracking o imauiries go to
USPS . com o eall 1-800-222- 1811,

Ly a hurry? Sel foservice kiosks
oFves quick and easy check-out. Any

Batwit Accnrinta com el vt b

RECEIVED
DFEC 11 2015

DCM- MHD CITy



Description of proposed project at 8708 3'¢ Ave North Topsail Beach NC 28460

We propose to build a 1200 square foot off frame modular home, with a 150 square foot front porch, on
a piling foundation. Water and sewer are existing on the property. Gravel runners will serve as a
driveway to park under the home. This will be a single family residence. No other disturbance of the
property will be required.

Attached is a picture of a home that is consistent with our proposal. Site plan also attached.

Please note the site plan notes the stipulation that the propoesed development is inconsistent with the

rule at issue,.

RECEIVED

DEC 1T 2005

DCM- MHD city
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FOR MORE DETAILS CONTACT
THE LOCAL PERMIT OFFICER BELOW:

_NC Div. of Coastal Management

APPLICANT:

Dowell T. Gray Jr. Sardinal Br. Bxt,

313 N Cedar Street
Huntington, WY 25705

Jilmington, NG 28405
_Jason Dail, Field Representative
240-796-7221

Agent: Tom Russeil (310) 270-3313

NTB 15-26




Dail, Jason

From: Dail, Jason

Sent: Monday, Oclober 26, 2015 10:562 AM

To: tom@fuiurehomesnc.com'’

Subject: CAMA Minor Development Permit application - Gray, 8708 3rd Ave, North Topsail Beach -

Additional Information Required

RE: {INCOMPLETE APPLICATION - Doweli T. Gray, Jr - ADDITIONAL INFORMATION REQUIRED
APPLICATION NUMBER — N/A
PROJECT ADDRESS —~ 8708 3™ AvenueNorth Topsail Beach, NC 28460

Dear Mr, Russell:

The Division of Coastal Management's Wilmington Regional office received a CAMA Minor Permit application from you
on October 26, 2015 requesting approval for development activities at 8708 3 Avenue, North Topsail Beach, NC. In
reviewing your application, we have discovered that additional information is needed to complete the review process.
Accordingly, f am requesting that you submit the following additional information to this office:

1) On the preliminary site plan, prepared by Gairy Canady and dated 9/29/15, the “impervious calculations” for
the proposed driveway are shown at “0%”; however, by Rule this area wil{ be considered built upon area (buaj and
should be accounted for as impervious coverage. Also, please note that as proposed, the development exceeds the 25%
maximum built upon Himitation for development located within 575’ of waters classified by the State of North Carolina
as Outstanding Resource Waters (ORWY), As a result, any proposed development exceeding 25% bua within the 575" AEC
is inconsistent with the Rules of the Coastal Resources Commission and therefore a permit request will likely be denied.
You may wish to reduce the amount of bua on this property in order to bring the plan of deveiopment into compliance
with the current Rules. Please revise the prefiminary site plan to account for the additional bua associated with the
driveway/parking area and include a note on the plan that reads “entire property is location with 575 AEC”, and return
it to our office. Once the revised plan has been received, processing of your application will resume.

In accordance with the Department of Environment and Natural Resources regulations, we note that the
application, as submitted on October 26, 2015, is incomplete for processing, Upon resubmission of a complete
application, a local decision will be made in 25 days, provided this period is not extended as provided by law, Please
contact me at 910-796-7221 if you have any questions.

Thank you and take care.



Environmental
Quality

November 13, 2015

CERTIFIED MAIL - 7007 0220 0000 8224 5201
RETURN RECEIPT REQUESTED

Doweli T. Gray, Jr.
313 North Cedar Sireet
Huntington, WV 25705

RE: DENIAL OF CAMA MINOR DEVELOPMENT PERMIT
APPLICATION NUMBER- NTB15-26
PROJECT ADDRESS- 8708 3 Avenue, North Topsail Beach, North Carolina

Dear Mr, Gray:

After reviewing your application in conjunction with the development standards required by the
Coastal Area Management Act (CAMA), it is my determination that no CAMA permit may be granted for the
project which you have proposed.

This decision is based on my findings thal your request violates NCGS 113A-120(a)(8) which requires that
all appiications be denied which are inconsistent with CAMA guidelines. You have applied {0 consiruct a
residential structure at the project address, which as applied, is inconsistent with 15 NCAC 7H .0209 (f(1),
which states: “Within the AEC for estuarine and public trust shorelines contiguous to waters
classified as ORW by the EMC, all development profects, proposals, and designs shall limit the built
upon area in the AEC fo no more than 25 percent or any lower site specific perceniage as adopfed
by the EMC as necessary to protect the exceptional water quality and outstanding resource values
of the ORW, and shall: {A) have no stormwater collection system; (B) provide a buffer zone of at
{east 30 feet from the normal high water line ar normal water fine: (C) otherwise be consistent with
the use standards sef out in Paragraph (d} of this Rufe.".

Should you wish to appeal my decision to the Coastal Resource Commission or request a variance from
that group, please contact me so 1 can provide you with the proper forms and any ofher information you may
require. The Division of Coastai Management, located at 400 Commerce Avenue, Morehead City, NC
98557, must receive appeal notices within twenty (20) days of the date of this letter in order to be
considered.

/Res;wecﬁully ’Y‘o,u rs, "‘//

{d’éfsloﬁ l%ail’:'

" CAMA Field Representative and Local Permit Officer {LPO), 127 Cardinai Drive, Witmington, NC 28405

ce WIRO = files
Agent - Future Homes c/o Tom Russell, 16663 Hwy 17, Hampstead, NC 26443
Terrie Woodle, Town of North Topsail Beach

PAT MCCRORY

Governor

DONALD R. VAN DER VAART

Secretary



VARIANCE REQUEST
Petitioner — Dowell T. Gray, Jr.

8708 34 Avenue, North Topsail Beach, Onslow County

Presentation prepared and presented by: Jason Dail
Date: February 9, 2016



Petitioner — Dowell T. Gray, Jr. — Variance Request
February 9, 2016
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Petitioner — Dowell T. Gray, Jr. — Variance Request
February 9, 2016

Coastal Management

Division of

VARIANCE CRITERIA

1SA NCAC073.0703(P)
To grant a variance, the Commission must affirmatively find each of the
four factors listed in G.S. 113A-120.1(a).

(1)

(2)

3)
(4)

that unnecessary hardships would result from strict
application of the development rules, standards, or
orders issued by the Commission;

that such hardships result from conditions peculiar to
the petitioner’'s property such as location, size, or
topography;

that such hardships did not result from actions taken by
the petitioner; and

that the requested variance is consistent with the spirit,
purpose and intent of the Commission’s rules, standards
or orders; will secure the public safety and welfare; and
will preserve substantial justice.
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STATE OF NORTH CAROLINA
DEPARTMENT OF JUSTICE

Roy COOPER PO, BOX 629 REPLY 1O CHRISTINE AL GOEBEL
ATTORNEY (GENER AL Ralkic, NC 27600 ENVIRONMENTAL DIVISION
T 1Y 716-6600
Fax: (31 716-6767
cgochel@nedoy.gov

TO: Coastal Resources Commission
FROM: Christine A. Gocbel CMJ’
Assistant Attorney General
DATE: January 27, 2016 (for the February 9-10, 2016 CRC Meeting)
RE: Variance Request by SCS Ventures, LLC (Watermark Marina)

SCS Ventures, LLC (“Petitioner’™) owns an existing marina in New Hanover County,
along River Road south of the City of Wilmington on the Cape Fear River that was originally
constructed by a prior owner in 2005-006, pursuant to CAMA Major Permit No. 66-01. In 2013-
14, another prior owner sought a permit modification and CAMA variance in order to extend to
the existing forklift pier to the -6"MLW depth or -3° MLW, which this Commission denied in
May of 2014. In April of 2015, Petitioner applied for a permit modification for a redesigned
project which extended the pier to the 1/3 width mark and shifted the structure extension to the
south. On December 4, 2015, DCM denied Petitioner’s application based on the proposal’s
inconsistency with the Commission’s 1/4 width rule at 7H.0208(b)6)((G)(iii) and the “rate to
deep water” rule at 7H.0208(b)(11). Petitioner now secks a variance from these rules in order 1o
construct the pier as proposed in their 2015 CAMA Major Permit application.

The following additional information is attached to this memorandum:

Attachment A: Relevant Rules

Attachment B: Stipulated Facts, including new Stipulated Facts
Attachment C: Petitioner's Position and Staff's Responses to Criteria
Attachment D Petitioner’s Variance Request Materials

Attachment E: Stipulated Exhibits, including new Stipulated Exhibits
ce: Charles S. Baldwin, 1V, Counsel for Petitioner, clectronically

Ken Vafier, CAMA LPO, New Hanover County, electronically
Mary Lucasse, CRC Counsel, electronically
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ATTACHMENT A
RELEVANT STATUTES OR RULES

15A NCAC 7H.0203 Management Objective of the Estuarine and Ocean System

It is the objective of the Coastal Resources Commission to conserve and manage estuarine waters, coastal wetlands,
public trust areas, and estuarine and public trust shorelines, as an interrelated group of AECs, so as to safeguard and
perpetuate their biological, social, economic, and aesthetic values and to ensure that development occurring within
these AECs is compatible with natural characteristics so as to minimize the likelihood of significant loss of private
property and public resources. Furthermore, it is the objective of the Coastal Resources Commission to protect
present common-law and statutory public rights of access to the lands and waters of the coastal area.

15A NCAC 7H .0208 Coastal Shorelines

sk

(b) Specific Use Standards

(G) Pier and docking facility length shall be limited by:

(1) not extending beyond the established pier or docking facility length along the
same shoreline for similar use; (This restriction does not apply to piers 100 feet or
less in length unless necessary to avoid unreasonable interference with navigation
or other uses of the waters by the public);

(i1) not extending into the channel portion of the water body; and

(iii)  not extending more than one-fourth the width of a natural water body, or
human made canal or basin. Measurements to determine widths of the
water body, canals or basins shall be made from the waterward edge of any coastal
wetland vegetation that borders the water body. The one-fourth length limitation
does not apply in areas where the U.S. Army Corps of Engineers, or a local
government in consultation with the Corps of Engineers, has established an
official pier-head line. The one-fourth length limitation shall not apply when the
proposed pier is located between longer piers or docking facilities within 200 feet
of the applicant's property. However, the proposed pier or docking facility shall
not be longer than the pier head line established by the adjacent piers or docking
facilities, nor longer than one-third the width of the water body.

(H)  Piers or docking facilities longer than 400 feet shall be permitted only if the
proposed length gives access to deeper water at a rate of at least 1 foot each 100 foot
increment of length longer than 400 feet, or, if the additional length is necessary to
span some obstruction to navigation. Measurements to determine lengths shall be made
from the waterward edge of any coastal wetland vegetation that borders the water body;
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ATTACHMENT B
STIPULATED FACTS

1. The Petitioner, SCS Ventures, LLC, is a North Carolina limited liability company
authorized to do business in North Carolina. Petitioner is represented by attorney Charles S. Baldwin,
IV of Brooks, Pierce, McLendon, Humphrey & Leonard, LLP LLC.

2. The Petitioner is the owner of property located at 4114 River Road, Wilmington, North
Carolina (the Site). The Site is located about 4.7 miles south of the Cape Fear Memorial Bridge at
Wilmington.

3. Petitioner SCS Ventures, LLC purchased the property from CXA-10 Corporation by
Special Warranty Deed dated December 15, 2014, following a bank foreclosure process against a prior
owner.

4. The property consists of 12.14 acres of upland and 20.47 acres of marsh on the east bank of
the Cape Fear River. At the Site, the waters of the Cape Fear River are designated as a Primary
Nursery Area (PNA) and as SC waters by the Environmental Management Commission, and are closed
to the harvest of shellfish.

5. The property is the location of an existing dry storage marina, a yacht club building, trailer
and vehicle sheds, and a pier for launching boats by means of a forklift (launch pier).

6. A CAMA Major Permit Application was submitted on June 2, 2000 by Barnards Creek,
LLC for a clubhouse, dry stack storage facility, a launch pier, floating docks and related on-shore
development.

7. After the filing of the original application in June, 2000, it was determined that the
proposed end of the launch pier and the floating docks were located in water that was too shallow to
launch and operate boats during most of the tidal cycle.

8. A hydrographic survey was performed by Hanover Design Services, P.A., aregistered land
surveyor, in 2000 in an attempt to identify a location for the launch pier that had adequate water depth.
A copy of this survey is attached.

0. Prior to the issuance of Permit 66-01 the plans for the pier were changed to relocate and
extend the pier so that the depth at the end of the launch pier would be -3.46' at mean low water
according to the Hanover Design Services hydrographic survey.

10. Prior to the issuance of Permit 66-01, then-DCM Assistant Director Charles Jones visited
the site by boat to inspect the water depth at the new proposed location for the launch pier.
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11. CAMA Major Permit 66-01 was issued on May 29, 2001 for the facility with a revision to
the original plans that changed the location, length and orientation of the launch pier and the floating
docks.

12.  Permit 66-01 contained a condition stating "In accordance with commitments made by the
permittee, if water depths at the launch dock is of insufficient depth to allow for launch and/or
recovery operations to take place without disturbing the adjacent shallow bottom habitat, launch and
recovery operations shall be suspended until such time as the water depth increases to an adequate
level."

13. The Permit was renewed on December 3, 2004. On June 30, 2005, the property was
purchased by Watermark Marina of Wilmington, LLC and the Permit was transferred to Watermark in
July 2005 following the change in ownership.

14.  Most of the development authorized by Permit 66-01 was constructed in late 2005 and early
2006, including the launch pier, floating docks and upland development.

15. A survey by a registered land surveyor from McKim & Creed in 2010, a copy of which is
attached, showed the floating docks being located between 0' and -1' mean low water.

16. The Marina has never become a fully operational dry storage marina facility. In the 2013
major modification narrative, the prior owner noted that at that time, only 20 of 430 dry storage spaces
were in use. Petitioner contends that this is due to shallow water at the launch pier, launching and
retrieving is limited to two hours on either side of high tide.

17. The Permit was again renewed by Watermark Marina of Wilmington, LLC on March 28,
2007.

18. On May 4, 2010, CXA-5 Corporation purchased the Site and Marina through a foreclosure
sale, after Watermark Marina of Wilmington, LLC’s deed of trust was foreclosed on.

19. Effective July 2, 2012, the Texas Corporations CXA-1 Corporation and CXA-5
Corporation merged to become CXA-10 Corporation. Accordingly, the Marina changed ownership
from CXA-5 Corporation to CXA-10 Corporation. On October 16,2012, the Permit was transferred to
CXA-10 Corporation.

20. On August 20, 2013, the prior owner applied for a major modification to Permit 66-01 to
add an extension on to the existing launch pier. The proposed modification included development of
additional forklift launch and retrieval pier approximately 1,031 feet by 23.5 feet, development of an
irregularly-shaped platform area and transient floating docks.
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21. The development proposed now is within the Public Trust and Estuarine Waters Areas of
Environmental Concern (AECs). A CAMA permit (or major modification) is required by 113A-118
for the development proposed within these AECs.

22. CRC Rule 15A NCAC 7H.0208(b)(6)(G)(iii) provides that pier length shall be limited by
"not extending more than 1/4th the width of a natural water body... measurements to determine widths
of the water body, canals or basins shall be made from the waterward edge of any coastal wetland
vegetation which borders the water body...".

23.  CRCRule I5A NCAC 7H.0208(b)(6)(H) states the pier length shall be limited by: "Piers
or docking facilities longer than 400' shall be permitted only if the proposed length gives access to
deeper water at a rate of at least 1' each 100' increment of length longer than 400", or, if the additional
length is necessary to span some obstruction to navigation. Measurements to determine lengths shall
be made from the waterward edge of any coastal wetland vegetation that borders the water body;".

24, The distance across the water body at the location of the proposed launch pier is
approximately 2,364' from marsh to marsh.

25. The proposed forklift launch pier, pedestrian pier, and floating docks would extend a total
of 788’ into the 2364 waterbody, which is exactly one-third of the width of the natural water body at
this location.

26.  The federally maintained Cape Fear River channel is over 4,000' west of the site. The
proposed modification would not encroach into the US Army Corps of Engineers navigation channel
setback. One large undeveloped spoil disposal island directly across from the site is known as Island
13, which was used as a mitigation site for impacts to PNA by the Wilmington Harbor Deepening
Project.

27. The presence of Island 13 creates a back channel, on which the permitted development is
sited, separated from the main navigation channel, the Cape Fear River, by Island 13. In the absence of
Island 13, the width of the water body (Cape Fear River) at the project location is approximately
6,750'.

28. The back channel has an extensive shallow water mud flats extending from the east
shoreline of the River and a less extensive mud flat on the western shoreline of Island 13. A copy of
the most recent McKim & Creed survey performed in 2015, is attached and is labeled as Figure 2 of 7
on the bottom right corner.

29. Petitioner’s property is located on a shoreline indentation approximately 1,025 deep.
Much of this indentation consists of the extensive shallow mud flats extending from the shore of
Petitioner’s property, as shown on attached Exhibit 15.
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30.  The deepest water within the back channel is about -7 to -8' deep at mean low water and, in
the vicinity of the proposed launch pier, is about 215° wide. The outer end of the proposed launch pier
would be well landward of the channel portion of the back channel. A copy of the 2015 McKim &
Creed survey is attached.

31. At the project location the distance from the marsh at the Petitioner's property to the edge of
the -7 to -8' channel is approximately 1,504". The distance from the marsh at Island 13 to the edge of
the -7 to -8' channel is approximately 900'. The 7-8' channel is approximately 280' wide at this
location. A copy of the 2015 McKim & Creed survey is attached.

32.  Extending the launch pier into deeper water will decrease the likelihood that the bottom of
the water body in the PNA will be disturbed by boat hulls and propellers.

33.  The closest pier to the north of the project is an industrial off-loading conveyor system for
bulk gypsum coming by ship. The conveyor pier extends approximately 1,565' beyond the edge of the
marsh at a location where the width of the River from marsh to marsh is approximately 3,048'. The
conveyor pier was built before the 1/4 Width rule was in effect, but was more affected by the location
of the Corps harbor line.

34.  Barnards Creek divides the Petitioner’s property from the adjacent marina property to the
south at 4410 River Road, which is owned by NNP IV, Cape Fear River, LLC (“NNP”). NNP is in the
process of developing a 1,375 acre tract with 15,132° of shoreline on the Cape Fear River, which was
permitted for 112 wet slips and 84 dry stack slips. NNP has been issued a CAMA permit and allowed
to extend its pier facility beyond the % line by Variance Request CRC-VR-13-03 granted by Order
dated January 10, 2014, a copy of which is attached. NNP is authorized to construct a wet slip marina
and forklift launch pier that extends 540’ of the 1,800 wide back channel, which is 30% of the width
of the back channel, and the wet slip marina at 450’ of the 1,500’ back channel, which is also 30% of
the width of the back channel. The NNP piers and docks would extend to about the -5’ to -6 depth at
mean low water.

35. The width of the back channel from the waterward edges of the Coastal Wetlands (as rule
7H. 0208(b)(6)(G)(i11) requires for water-body measurement) at the NNP marina site is approximately
1,500-1,800'. The water width at the Petitioner’s proposed pier site, from marsh to marsh, is
approximately 2,686'. The difference in width between the Petitioner’s site and the NNP site is due to
the approximately 1,025 indentation in the east bank of the Cape Fear River at the Petitioner’s site.

36. On June 17,2014, McKim & Creed, RLS, conducted a bathymetric survey (2014 Survey)
of the area of the proposed pier extension, based on the May 14, 2014 request of the Commission. A
map of the survey was prepared with overlays of proposed piers and is included as a stipulated exhibit.

37. The prior owner of the property, CXA-10 Corporation, previously filed a Variance Petition
on March 12, 2014, for a proposed major modification to CAMA Major Permit #66-01. That petition
sought a modification to the permit to allow the extension of the pier to a total length of approximately
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1,424°, over half of the width of the back channel and almost 500° longer than the extension currently
sought by Petitioner.

38.  Atthe May 2014 Commission meeting, the Commission declined to rule on the variance
and remanded the case, requesting CXA-10 Corporation if they would get an updated depth survey
specifically showing the 5 and 6 foot contours (the 2014 Survey).At the July 2014 Commission
meeting, after reviewing the 2014 survey, the CRC denied the Variance Petition by Order dated August
28,2014, a copy of which is attached.

39. On April 12,2015, Petitioner SCS Ventures, LLC submitted an application and supporting
materials for a major modification of CAMA Major Permit #66-01 which proposed a reconfigured and
relocated pier extending not more than 1/3rd of the width of the applicable water body or 788°. A copy
of the application materials is attached.

40.  Aspart of the CAMA major permit review process, notice was given to the public through
on-site posting and notice in the local newspaper. Notice was also sent to the adjacent riparian
owners. DCM received no comments or objections in response.

41.  Also as part of the CAMA major permit review process, copies of the major modification
application and the Field Report were sent to federal and state review agencies. DCM’s fisheries
resource staff, the Wildlife Resources Commission, and the Army Corps of Engineers each provided
comment on this project, copies of which are attached. A copy of the Field Report is also attached.

42.  Petitioner’s proposed pedestrian and launch pier extension is approximately 941.7 feet and
approximately 442.7 feet from the edge of the existing back channel, as depicted in Petitioner’s Permit
modification application.

43. On December 4, 2015, DCM denied Petitioner’s major modification application, as the
proposed development would be inconsistent with the Commission’s Rules at 15SA NCAC 7H
.2028(b)(6)(G)(1i1) (the 4 Width Rule) and .0208(b)(6)(H) (rate to deeper water rule).

46. On December 30, 2015, Petitioner submitted this variance petition to seek a variance from
the quarter width rule and the rate to deeper water rule in order to construct the pier as proposed.

47. Based on the 2015 Survey, the proposed pier and floating dock would have a rate to deeper
water of 0.35° per 100’ for that portion of the pier proposed past the first 400°, which does not meet
the 1° per 100’ standard of 15A NCAC 7H .0208(b)(6)(H).

48. The surveyed mean low water depth at the proposed pier boat landing is 3.8” to 4.2°. As
stated in the Affidavit of Gene Strader, Exhibit 19: “At this water depth, the boat landing, during any
time of the tide cycle, would be able to accommodate vessels of any size which the facility would
handle in dry storage. These sizes would range from approximately 16’ to approximately 32°. The
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prop clearance on vessels of this size would result in approximately 1’ to 1.5’ clearance between the
prop and the mud flats bottom.”

49. The proposed pier would add approximately 45,010 square feet of structure within the
public trust area to the 7,180 square feet of existing forklift pier structure, for a total of approximately
52,190 square feet (1.19 acres) of structure within the public trust area.

50. The owner of the permitted Riverlights Marina to the south, NNP, has discussed a possible
modification request to change the configuration of their floating docks. As currently proposed, it
would not shift any of the slips closer to this Site.

STIPULATED EXHIBITS

1. DCM’s December 4, 2015 modification request denial letter

Petitioner’s application and supporting material for major modification of CAMA

Major Permit #66-01 dated August 12, 2015, including, without limitation, Project

plans and Figures 1-7, 2015 survey and overlays submitted with the application for

major modification.

2000 hydrological survey

2005 McKim & Creed Survey

2010 McKim & Creed Survey

2014 Survey

CAMA Major Permit #66-01 issued 5/29/2001

CRC 2013/14 Variance Order for NNP (Marina to the South)

0. CRC 2014 Variance Order for CXA-10 (prior owner of this Site)

10. DCM’s field report for the 2015 modification request

11.  Response from Army Corps, WRC, and DCM Fisheries Resource Specialist

12. Overlay drawing for NNP’s (Marina to the South) pending modification request

13. Aerial depiction of proposed pier extension to 1/3rd line at Petitioner’s property and at
the adjacent marina located at 4410 River Road

14.  Hanover Design Service, P.A. 2000 Preliminary Plan of Pier/Dock Plan

15. Diagram showing 1,025’ Property indentation.

16.  Diagram showing width of waterbody and distances to main Shipping Channel.

17. PowerPoint of ground and aerial site photographs

18. PowerPoint from CXA -10 Corporation Variance Request dated July 30, 2014

19. Aftidavit of Gene Strader

PN AW
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ATTACHMENT C

Petitioner and Staff Positions

I. Will strict application of the applicable development rules, standards, or
orders issued by the Commission cause the petitioner unnecessary hardships? If so,
the petitioner must identify the hardships.

Petitioner’s Position: Yes.

The pier as constructed in accordance with the previous permit extends through an area of unusually
shallow water in front of Petitioner’s property, caused by a combination of the unusual shore contour
of Petitioner’s property that places the property in 1,025 indentation from the channel and shallow
mud flats. The application of the one-fourth standard in 15 NCAC 07H.0208(b)(6)(G)(iii) prevents the
pier from extending to a point in the back channel at which the mean low water (ML W) is sufficient to
launch and receive boats at any time other than at or near high tide. Additionally, application of the
“rate to deep water” standard in 15 NCAC 07H.0208(b)(6)(H) prevents a longer pier because of the
sustained area of shallow mud flats in the shore indentation where Petitioner’s property is located.

Currently, the water depth in the location of the existing forklift launch and retrieval pier is less than -
1.0° MLW. This limits the launch and retrieval window from the marina, and in fact sometimes causes
boats to ground when tied up at the pier. The property lies within a Primary Nursery Area (PNA), and
the low water levels around the pier threaten damage to the PNA habitat as a result of boats attempting
to operate in extremely shallow water. This hardship is unnecessary because the proposed pier
extension, which would move the launch and retrieval pier to the one-third width mark where there is
approximately -4.0° MLW, would allow much larger launch and retrieval windows, and therefore
provide greater access to the public trust waters for the general public, while avoiding significant
usurpation of the public trust waters and also avoiding any meaningful impairment to navigation.

Because the point on Petitioner’s property from which the dock extends is located in a shoreline
indentation, and because the pier extends at an angle from the shoreline rather than being directly
perpendicular to the shore, the end of the proposed pier extension is still hundreds of feet away from
the back channel and approximately 4,000 feet from the Cape Fear River shipping channel. Also,
interference with navigation is less likely because the opposing bank of the back channel is formed by
an artificial spoil site, known as Island 13, created by the Corps of Engineers from material dredged
from the shipping channel, meaning that it is unlikely that any docks or other structures will extend
from the opposing bank, which is much closer to the deepest water in the back channel. Additionally,
in CRC-VR-13-03, the owners of a neighboring property received approval, via variance, to build a
pier that would extend further into the main portion of the back channel than the Petitioner’s proposed
pier, further lessening any impact on navigation from the proposed pier extension. Therefore, strict
application of the applicable rules unnecessarily causes hardship to Petitioner.
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Staff's Position: Yes.

Strict application of the Commission’s “Y4 width rule” and the “rate to deep water” rule will cause
Petitioner unnecessary hardships. The purpose of these rules is to limit pier length, to limit the
public trust area usurped by such structures, and to protect the safe navigation of public trust
waters. While this site was always marginal for a marina due to its location in a PNA where new
dredging is prohibited and given the pre-existing shallow depths, this new Petitioner seeks to
extend the forklift pier only to the 1/3 width, which is allowed in some special circumstances by
the Commission’s rules. While past variance requests sought to extend the structure as much as
53% and 49% across the waterbody, this Petitioner has redesigned the proposed pier extension to
33% and is able to reach reasonably deep water by resiting the extension further to the south. This
new design will reduce the facility’s existing impacts to the PNA from the operation of motor
vessels over shallow water habitats, while also increasing the use of the larger facility. For these
reasons, the strict application of the ¥4 width rule in this case appears to rise to an unnecessary
hardship for the Petitioner.

IL. Do such hardships result from conditions peculiar to the petitioner's property, such as
location, size, or topography of the property? Explain.

Petitioner’s Position: Yes.

The unusual shoreline indentation at Petitioner’s property causes the abnormally wide stretch of
shallow water in front of the property which makes a shorter pier difficult to utilize. Additionally,
because the Petitioner’s property lies within a PNA, there is no possibility of implementing dredging
that could ameliorate the problems caused by the large area of shallow water in the area in front of
Petitioner’s property.

Petitioner’s property also lies along a back channel of the Cape Fear River, separated from the shipping
channel of the River by a spoil disposal site. The spoil island drastically decreases the width of the
water body that existed before it was created, limiting the size of pier that can be constructed under the
current rules and regulations referenced above. Without the presence of the spoil island, the proposed
pier extension would be well short of the ¥4 mark with respect to the width of the Cape Fear River.
Therefore, the hardships that exist are largely the result of the presence of the spoil island, a condition
which is peculiar to the Petitioner’s property.

10



CRC-VR-15-12
Staff's Position: Yes.

Staff agrees that certain conditions exist that are peculiar to the Petitioner’s property and which
may cause Petitioner’s hardships. Specifically, Staff agrees that the site’s location across from
Island 13, which is used by the U.S. Army Corps of Engineers for spoil deposition, makes it
unlikely that there will be future pier development on the opposite shoreline that would further
impact navigation. Therefore, Staff agrees that any hardships which might exist, result from the
location of Petitioner’s property.

In making this recommendation, Staff notes that other conditions of this property noted by the
Petitioner are not peculiar, including the “very shallow water”, the location within a designated
PNA, and the indentation along this shoreline.

I11. Do the hardships result from the actions taken by the Petitioner? Explain.

Petitioner’s Position: No.

The Petitioner had nothing to do with the indented shape of the shoreline or the presence of shallow
mud flats adjacent to its lot. Petitioner has worked towards resolving the problem by proposing
extension of its pier to the south instead of straight out from the property and instead of proposing
dredging which could result in potential damage to PNA habitat. Surveys over time have shown that
the site conditions have not materially changed, so siltation is not an issue. Rather, the shallow water
mud flats do not result from the actions of Petitioner. The presence of the spoil site Island 13 between
Petitioner’s lot and the main river channel which limits the potential length of structures and access to
deep water is also not the result of any action by the Petitioner.

Staff's Position: No.

The designation of the area as a PNA and associated regulatory limitations on dredging were all
known in 2001 at the time of permitting, in 2005-06 at the time of construction, recently when
Petitioner purchased this site, and continue today. In purchasing the property, the limitations of
this site and of the Commission’s long-standing limits on pier length were or should have been
known to the Petitioner. However, Petitioner’s hardships under the redesigned plan have been
minimized as Petitioner has proposed a more modest pier length design in order to resolve the
problem of possible siltation and shallow water by reaching deep water while limiting possible
impacts to PNA. As such, Staff agrees that any hardships do not result from actions taken by the
Petitioner.

"
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IVv. Will the variance requested by the petitioner (1) be consistent with the spirit,

purpose, and intent of the rules, standards or orders issued by the Commission; (2) secure
the public safety and welfare; and (3) preserve substantial justice? Explain.

Petitioner’s Position: Yes.

Be consistent with the spirit, purpose, and intent of the rules, standards or orders issued by the
Commission

The spirit, purpose, and intent of the 1/4" rule is to prevent private piers from occupying more than a
fair share of public trust waters, thereby hindering public navigation and other public uses of the water
and submerged land.

The proposed pier will extend over a very shallow mud flat that extends from the Petitioner’s lot to
deeper water in the vicinity of the back channel. The area across which the pier will extend is not a
natural navigation area and is not an area used for navigation either by the general public or by
adjacent property owners. The only vessels that could use the area of the mud flat would be extremely
small and shallow draft vessel such as canoes or kayaks, which could navigate around or under the pier
when the tide is sufficiently high for such vessels to use the area. The proposed route takes a southern
ward orientation to minimize its potential impact on the use of public trust waters and is located well
within the lot’s riparian corridor. The requested extension of the proposed pier will allow the
Petitioner to gain access to deeper water without unduly infringing on the public’s rights of navigation
and use of the public trust water along this shoreline. 15 NCAC 7H.0208(b)(5)(A) specifies that
marinas will be sited in deep waters not requiring dredging. By proposing to relocate the proposed
development, Petitioner seeks to mitigate any adverse effects of PNA habitat by moving the proposed
pier into deeper water.

Secure the public safety and welfare

Allowing the pier to be extended into deeper water would prevent possible navigational hazards that
could occur if the pier ended in the shallower waters at the 1/4™ width location. Moreover, the
increased length of the proposed development does not impede the navigability of the existing back
channel.

Users of the existing facility could become stranded if they tried to return to the facility when the tidal
cycle resulted in water depth that is too shallow to reach the pier. This could result in strandings for
extended periods of time. Further, it prevents the use of the existing property and pier for the intended
and permitted purposes of the marina, including recreational boating and fishing uses. The extended

12
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pier and navigation markers also would alert boaters unfamiliar with this area to the shallow mud flats
at this location.

Preserve substantial justice

The pier enables a waterfront property owner to gain access to deep enough water for boat docking
without unduly occupying public trust areas or interfering with public navigation or other public
uses. The location of the proposed pier at the 1/3™ line is consistent with the 1/3™ line approved
for a marina at 4410 River Road, Wilmington, New Hanover County by Variance Request CRC-
VR-13-03.

Staff's Position: Yes.

Staff agrees that Petitioner’s proposed pier extension will be consistent with the spirit, purpose and
intent of the rules, standards and orders issued by the Commission. The rules which Petitioner
seeks a variance from are the % width rule and the “rate to deep water” rule. The Commission
amended its pier length rule in 1998 to change the 1/3 standard to a 1/4 width requirement with
certain exceptions (none of which apply in this case) to preserve traditional navigation by assuring
that the middle one-half of any water body remained available for public use, and to limit overall
pier size that any one pier can inhabit within a public trust waterbody such as the Cape Fear River.
In this case, an exception to the % width rule may be within the spirit of the rules in order to reduce
the likelihood of impacts to shallow water PNA and allow more use by Petitioner; and due to the
unlikely development of a pier on the opposite shoreline that would further impact navigation
along this channel. Staff further contends that public safety and welfare will be preserved by
limiting the amount of the public trust area of the Cape Fear River to be impacted through the
proposed extension to 1/3 width of the channel.

Finally, Staff contends that the granting of this variance by the Commission would preserve

substantial justice, where the Commission has authorized some piers to extend 1/3 of the
waterbody width in special circumstances or through variances in specific cases.

13
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ATTACHMENT D

Petitioner’s Petition
(without proposed attachments which are also included in
the stipulated exhibits or draft facts)
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ATTACHMENT E

STIPULATED EXHIBITS

fa—

14.
I5.
16.
17.
18.
19.

DCM’s December 4, 2015 modification request denial letter

Petitioner’s application and supporting material for major modification of CAMA
Major Permit #66-01 dated August 12, 2015, including, without limitation, Project
plans and Figures 1-7, 2015 survey and overlays submitted with the application for
major modification.

2000 hydrological survey

2005 McKim & Creed Survey

2010 McKim & Creed Survey

2014 Survey

CAMA Major Permit #66-01 issued 5/29/2001

CRC 2013/14 Variance Order for NNP (Marina to the South)

CRC 2014 Variance Order for CXA-10 (prior owner of this Site)

DCM’s field report for the 2015 modification request

Response from Army Corps, WRC, and DCM Fisheries Resource Specialist
Overlay drawing for NNP’s (Marina to the South) pending modification request
Aerial depiction of proposed pier extension to 1/3rd line at Petitioner’s property and at
the adjacent marina located at 4410 River Road

Hanover Design Service, P.A. 2000 Preliminary Plan of Pier/Dock Plan

Diagram showing 1,025° Property indentation.

Diagram showing width of waterbody and distances to main Shipping Channel.
PowerPoint of ground and aerial site photographs

PowerPoint from CXA -10 Corporation Variance Request dated July 30, 2014
Affidavit of Gene Strader



PAT MCCRORY

Governor

DONALD R. VAN DER VAART

Secretary
Coastal Management ‘
ENVIRONMENTAL QUALITY BRAXTON DAVIS
Director

December 11, 2015

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

SCS Ventures, LLC

c¢/o Mr. Mike McCarley
4114 River Road
Wilmington, NC 28412

Dear Mr. McCarley:

This letter is in response to your application for a Major Modification to Permit No.

66-01 under the Coastal Area Management Act (CAMA), in which authorization was requested to
construct an extension of an existing forklift launch and retrieval pier adjacent to the Cape Fear
River, at 4126 River Road in New Hanover County. Processing of the application, which was
received as complete by the Division of Coastal Management’s Wilmington Office on August 19,
2015 is now complete. Based on the state’s review, the Division of Coastal Management has made

the following findings:

)

2)

3)

The proposed project is a Major Modification to CAMA Major Permit No. 66-01. Permit
No. 66-01 was originally issued on May 29, 2001 and has undergone several transfers,
modifications and renewals. The permit was transferred to the current owner SCS
Ventures, LL.C on March 30, 2015. The original permit authorized the construction of
the commercial dry-stack marina facility with an associated forklift launch pier and
pedestrian pier. The original piers were permitted to extend less than one-quarter of the

width of the waterbody at the site.

The application indicates that, based on a hydro graphic survey conducted in March of
2015, the water depth in the location of the existing forklift launch and retrieval pier is

less than -1.0° mean low water.

The subject property is located adjacent to the Cape Fear River and is located within a
Primary Nursery Area (PNA), as designated by the North Carolina Marine Fisheries

Commission.

—~—Nothing Compares=~_

State of North Carolina | Environmental Quality | Coastal Management
127 Cardinal Drive Ext., Wilmington, NC 28405
910-796-7215



SCS Ventures, LLC
December 11, 2015

Page 2

4)
3)

6)
7)
8)
9
10)

11)

Although the applicant did not propose any excavation, 15A NCACO07H.0208(b)(1) of the
Coastal Resources Commission rules require excavation of new navigation channels,
canals, and boat basins to be aligned or located so as to avoid Primary Nursery Areas.

The proposed project would extend the previously authorized forklift launch pier and
pedestrian pier to a total distance of approximately 788 feet into the Cape Fear River, as

measured from the outer edge of marsh.

The width of the natural waterbody in this project vicinity measures a distance of
approximately 2,364 feet.

The proposed forklift launch pier and pedestrian pier would exceed the one-quarter width
of the natural waterbody by approximately 197 feet.

The proposed forklift launch pier and pedestrian pier would extend to one-third the width
of the natural waterbody.

The proposed forklift launch pier and pedestrian pier would locate the terminal end of the
facility in approximately -4.0° mean low water.

The proposed forklift launch pier and pedestrian pier extension longer than 400 feet would
gain deeper water at a rate of approximately 0.35 feet per 100 foot increment.

Based upon the above referenced findings, the Division has determined that the proposed
project is inconsistent with the following Rules of the Coastal Resources Commission:

a) 15A NCAC 07H.0208(b)(6)(G)(iii), which states that pier length shall be limited
by: “not extending more than one-fourth the width of a natural water body, or
human-made canal or basin. Measurements to determine widths of the water body,
canals or basins shall be made from the waterward edge of any coastal wetland

vegetation which borders the water body...”

—~=Nothing Compares=-
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December 11, 2015
Page 3

o

b) 15ANCAC 07H.0208(b)(H), which states: “Piers or docking facilities longer than
400 feet shall be permitted only if the proposed length gives access to deeper water
at a rate of at least 1 foot each 100 foot increment of length longer than 400 feet,
or, if the additional length is necessary to span some obstruction to navigation.
Measurements to determine lengths shall be made from the waterward edge of any

coastal wetland vegetation that borders the water body;”

Given the preceding findings, it is necessary that your request for issuance of a CAMA Major
Permit under the Coastal Area Management Act be denied. This denial is made pursuant to
N.C.G.S. 113A-120(a)(8) which requires denial for projects inconsistent with the state guidelines
for Areas of Environmental Concern or local land use plans.

If you wish to appeal this denial, you are entitled to a contested case hearing. The hearing will
involve appearing before an Administrative Law Judge who listens to evidence and arguments of
both parties before making a final decision on the appeal. Your request for a hearing must be in
the form of a written petition, complying with the requirements of §150B of the General Statutes
of North Carolina, and must be filed with the Office of Administrative Hearings, 6714 Mail .
Service Center, Raleigh, NC 27699-6714, within twenty (20) days from the date of this denial
letter. A copy of this petition should be filed with this office.

Another response to a permit denial available to you is to petition the Coastal Resources
Commission for a variance to undertake a project that is prohibited by the Rules of the Coastal
Resources Commission. Applying for a variance requires that you first acknowledge and
recognize that the Division of Coastal Management applied the Rules of the Coastal Resources
Commission properly in processing and issuing this denial. You may then request an exception
to the Commission’s Rules based on hardships to you resulting from unusual conditions of the
property. To apply for a variance, you must file a petition for a variance with the Director of the
Division of Coastal Management and the State Attorney General's Office on a standard form,
which must be accompanied by additional information on the nature of the project and the
reasons for requesting a variance. The variance request may be filed at any time, but must be
filed a minimum of six weeks before a scheduled Commission meeting for the variance request
to be eligible to be heard at that meeting. The standard variance forms may be obtained by
contacting a member of my staff, or by visiting the Division’s web page at:
http://www.nccoastalmanagement.net/web/cm/90.
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SCS Ventures, LLC
December 11, 2015
Page 4

Members of my staff are available to assist you should you desire to modify your proposal in the
future. If you have any questions concerning this matter, please contact Ms. Heather Coats at
(910) 796-7302.

Sincerely,

Braxton C. Davis
Director, NC Division of Coastal Management

\

cc:  Col. Kevin P. Landers — U.S. Army Corps of Engineers, Wilmington, NC
OCRM/NOAA, Silver Spring, MD

AiL. RECEIPT
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SOUNDINGS ARE EXPRESSED IN FEET AND TENTHS AND REFER TO LOCAL MEAN LOW

WATER (MLW). PROJECT SURVEYED WITH McKIM & CREED SURVEY VESSEL "SURVEY VESSEL
SOUNDS DEEP”, ON JUNE 12, 2014. FOR HORIZONTAL POSITIONING, AND 200 KHZ SOUNDING

EQUIPMENT. HYPACK SOFTWARE VER. 10.1 WAS USED FOR DATA COLLECTION AND PROCESSING.

NOTES:
HORIZONTAL DATUM NAD 1983 (2011).

. A

RESULT OF SURVEYS MADE ON THE DATE INDICATED AND CAN

ONLY BE CONSIDERED AS INDICATING THE CONDITIONS
PRUDENT MARINER SHOULD NOT RELY EXCLUSIVELY ON THE

THE INFORMATION DEPICTED ON THIS MAP REPRESENTS THE
INFORMATION PROVIDED HERE.

EXISTING AT THAT TIME. BECAUSE THESE CONDITIONS ARE
SUBJECT TO RAPID CHANGE DUE TO SHOALING EVENTS,
















BY THE NNP IV — CAPE FEAR RIVER, LLC

STATE OF NORTH CAROLINA ) BEFORE THE NORTH CAROLINA
} COASTAL RESOURCES COMMISSION
COUNTY OF NEW HANOVER ) CRC-VR-13-03
)
)
IN THE MATTER OF: )
PETITION FOR VARIANCE ) FINAL AGENCY DECISION
)
)

This matter was heard on oral arguments and stipulated facts at the regularly scheduled
meeting of the North Carolina Coastal Resources Commission (hereinafter CRC) on December
12, 2013 in Atlantic Beach, North Carolina pursuant to N.C. Gen. Stat. § 113A-120.1 and 15A
NCAC 7] .0700, et seq. Assistant Attorney General Amanda P. Little appeared for the
Department of Environment and Natural Resources, Division of Coastal Management. William
A. Raney, Esq. appeared on behalf of Petitioner NNP IV-Cape Fear River, LLC.

Upon consideration of the record documents and the arguments of the parties, the CRC

adopts the following:
STIPULATED FACTS
1. Petitioner, NNP IV-Cape Fear River, LLC is a limited liability company, organized and

existing under the laws of the State of Delaware, authorized to transact business in the State of
North Carolina.

2, Petitioner owns approximately 1,375 acres of property located at 4410 River Road in
Wilmington, New Hanover County, NC (“site”), purchased in June 2006. The site is adjacent to
the Cape Fear River between Barnards Creek and Mott Creek. The site has approximately 15,132
feet of shoreline along the Cape Fear River.

3. The northern boundary of the property is located about five miles south of the Cape Fear
Memorial Bridge at Wilmington. The southern boundary of the property is about eighteen miles
north of the mouth of the Cape Fear River.

4, The site’s high ground is currently undeveloped, but the proposed development consists
of a subdivision named RiverLights which will include approximately 2,790 residential units and
a marina village with mixed uses along the site’s waterfront.
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5. The proposed development is located within the Public Trust Areas, Estuarine Waters,
and Coastal Wetlands Areas of Environmental Concern (AECs) as described in 15A NCAC 7d
0207, .0206 and .0205, respectively.

6. The proposed marina development is within an area designated as a Primary Nursery
Area (PNA) by the N.C. Marine Fisheries Commission and is closed to the harvest of shellfish.
The waters of the Cape Fear River at this site are classified as SC by the North Carolina
Environmental Management Commission.

7. CAMA Major Permit No. 92-07 (“CAMA Permit No. 92-07") was issued to Petitioner on
July 23, 2007, authorizing a 4-slip docking facility, crabbing pier with gazebo and a section of
boardwalk and associated parking along the waterfront of the site. On March 3, 2009, a minor
modification to CAMA Permit No. 92-07 was issued authorizing the realignment of both
permitted piers, directional boring for utilities under Mott Creek, and for the relocation of a
section of the permitted boardwalk. On April 23, 2010, a major modification to CAMA Permit
No. 92-07 was issued authorizing construction of an 111-slip open water community marina, an
84-slip commercial dry stack facility, loading platform, transient docks, boatlifts and a
kayak/scull launching pier and platform with associated utilities (“permitted development”).

8. As proposed, the open water community marina and associated amenities would not be
open to the general public; however, the dry stack storage facility and associated forklift pier and
temporary docking are for commercial use and would be available to the general public.

9. To date, the only construction completed under CAMA Permit No. 92-07 is the
aforementioned directional boring for utilities under Mott and Barnards Creeks.

10, On April 29, 2013, Petitioner, through its agent Virginia Sheridan with Land
Management Group Inc., applied for a Major Modification to CAMA Permit No. 92-07 to
relocate the footprint of the authorized community marina facility and commercial dry stack
launch site from one-fourth to one-third the width of the water body (hereinafter “proposed
modification™).

11. Petitioner’s proposed modification includes moving the permitted dimensions of the open
water community marina and the fork lift drop pad and portions of the temporary tie-up floating
docks associated with the 84-slip commercial dry stack facility out the distance of one-third
width of the water body.

12. Petitioner also proposes to increase the authorized slips of the open water community
marina from 111 slips to 112 permanent wet slips. The proposed wet slips would consist of
seventy-two slips with boat lifts and forty wet slips to serve boats from thirty to fifty feet in
length.

13.  The proposed modification will move the marina footprint into deeper water and will also
allow the lengthening of finger piers on the south end of the marina to a thirty-foot length to
match the other finger piers.




14, CRCRule 15A NCAC 7H -0208(b)(6)(G)(iii) provides that pier length shall be limited by
“not extending more than one-fourth the width of a natural water body. . . Measurements to
determine widths of the water body, canals or basins shall be made from the waterward edge of
any coastal wetland vegetation which borders the water body. . .*

15.  Pursuant to CRC Rule 15A NCAC 7H -0208(b)(6)(G)(iii), the one-fourth length
limitation shall not apply when the proposed pier is located between longer piers for docking
facilities within 200 feet if the applicant’s property. However, the proposed pier or docking
facility shall not be longer than the pier head line established by the adjacent piers of docking
facilities, nor longer than one-third the width of the water body. Petitioner’s proposal does not
meet the necessary criteria to extend to the one-third width because the adjacent facilities along
the shoreline for similar use are not located within 200 feet of the site.

16.  The federally maintained Cape Fear River channel is over 2500 feet west of the site. The
proposed modification would not encroach into the U.S. Army Corp of Engineers navigation
channel setback. One large and several small undeveloped islands directly across from the site is
known as Island 13, which was used as a mitigation site for impacts to PNA by the Wilmington
Harbor deepening project.

17.  The presence of these islands creates a back channel, on which the permitted
development is sited, separated from the main navigation channel of the Cape Fear River by the
disposal islands.

18. At this site, the width of the back channel from the edge of the marsh on the east bank of
the river to the marsh on the west side of Island 13 ranges between approximately 1500 to 1800
feet. In the absence of the spoil islands, the width of the waterbody would be approximately
5,700 feet.

19.  The proposed modification includes extending the open water community marina
approximately 450 feet into a waterbody with a total width of approximately 1500 feet, and that
the forklift pier associated with the dry stack building would extend approximately 540 feet into
a waterbody with a total width of approximately 1800 feet.

20.  The proposed modification to the open water community marina/main access pier and the
dry stack launch pier would both extend approximately 130 feet beyond the one-fourth width of
the waterbody to a point approximately one-third the width of the waterbody.

21.  The proposed modification of moving the open water community marina from one-fourth
to one-third the width of the waterbody would increase the water depth from a range of
approximately -3 feet to -5 feet at mean low water to -5 feet to -6 feet at mean low water. In
addition, moving the dry stack launch pier from one-fourth to one-third the width of the
waterbody would increase the water depth at mean low water from approximately -3.5 feet to

-5 feet,



22.  The deepest part of the back channel begins approximately 300 feet to 400 feet beyond
the outer edge of the proposed marina. The mean low water depths in this area are generally -7
feet to -8 feet.

23.  Moving the footprint of the permitted development into deeper water will decrease the
likelihood that the bottom of the waterbody will be disturbed by boat hulls and propellers,
especially in those slips closest to the shore.

24.  The nearest pier to the north of the permitted development is the Watermark Marina dry
storage marina, which is about .25 miles from the proposed marina development. The Watermark
pier extends about 540 feet into the Back Channel. At that location the width of the waterbody is
about 2,600 feet. The Watermark Marina development meets the one-fourth width rule.

25.  Transient boat traffic between Wilmington and points north of the permitted development
and the Atlantic Ocean and points south of the permitted development typically use the main
shipping channel for navigation purposes.

26.  Other than the objection from the DCM based on the one-fourth width rule, all of the
commenting state and federal resource agencies either have approved or had no comment or no
objection to the proposed modification.

27.  OnJuly 15, 2013, Petitioner’s application for a major modification to CAMA Permit No.
92-07 was denied on the basis that the proposed modification is inconsistent with CRC Rule

15A NCAC 7H .0208(b)(6)(G)(iii) which states that pier length shall be limited "by not
extending more than one-fourth the width of a natural water body. . . ."

28. On August 1, 2013, Petitioner filed this variance request seeking relief from the
application of the one-fourth width rule set forth at 15A NCAC 7H .0208(b)(6)(G)(iii). Petitioner
seeks permission to construct the proposed modification to one-third width of the Back Channel
at this site along the Cape Fear River.

29.  The parties stipulate that the photographs and drawings submitted with the petition and at
the hearing are admissible.

STIPULATED EXHIBITS
Included with the Staff Recommendation for the Commission’s review were the
following Stipulated Exhibits:

1. Drawing of the proposed modification (relocation to one-third the width of Back
Channel) to the permitted development, dated April 22, 2013.

2. PowerPoint presentation (6 slides), dated December 12, 2013,



CONCLUSIONS OF LAW

1. The Commission has jurisdiction over the parties and the subject matter,
2. All notices for the proceeding were adequate and proper.
3. Petitioner has met each of the requirements set forth in Statute § 113A-120.1(a)

and 15 NCAC 07J .0703(f) which must be found before a variance can be granted as set forth

more specifically below,

a. Petitioner has shown that strict application of 15A N.C.A.C. 07H
-0208(b)(6)(G)(iii) will cause unnecessary hardships.

The Commission affirmatively finds that strict application of the Commission’s one-quarter
width rule set forth in 15A NCAC 7H .0208(b)(6)(G)(iii) would cause Petitioner unnecessary
hardships. Specifically, the water depth at the one-fourth distance is in the range of approximately
-3 feet to -5 feet at mean low water. By moving the proposed development out further the water
depth increases to -5 feet to -6 feet at mean low water. This area is classified as a Primary Nursery
Area (PNA) and the Commission’s rules prohibit new dredging in PNAs. Petitioner has attempted
to minimize the facility’s current impacts to the PNA through relocating the permitted
development to deeper water instead of proposing dredging in the PNA at the one-quarter width
location. There are no deeper options landward of the one-quarter width location. Adequate access
can be provided by allowing the Petitioner to move the permitted development from one-fourth
width to the one-third width line. The Commission agrees with DCM staff and Petitioner that
allowing the permitted development to be located at the one-third width of the water body will
accommodate the use of boats with less damage to PNA habitat. The strict application of the one-

fourth width rule in this case appears to rise to an unnecessary hardship given the lower water



depths at one-fourth width mark compared to the water depths at the one-third width location
coupled with the fact that relocating the proposed development would decrease the potential for
damage to the PNA habitat by allowing the Petitioner to construct the proposed development in
deeper water. Thus, the Commission finds that Petitioner has demonstrated that it meets the first
factor required by N.C.G.S. § 113A-120.1(a)(1).

b. Petitioner has demonstrated that the hardship results from conditions
peculiar to Petitioner’s property.

The Commission affirmatively finds that the hardships in this case result from conditions
peculiar to the Petitioner’s property. Siltation at marinas or docking facilities is quite common. In
this case Petitioner’s property is located along a less developed shoreline of the Cape Fear River
adjacent to an area which does not typically have heavy boating traffic. In addition, Petitioner’s
property is located across from Island 13 which is used by the U.S. Army Corps of Engineers for
spoil deposition. This location makes it increasing unlikely that there will be future development
across from Petitioner’s property which would necessitate the strict application of the rule. The
Commission agrees with DCM staff and Petitioner that these characteristics of the property make
future navigation issues resulting from Petitioner’s relocation of the permitted development
unlikely. For these reasons, the Commission affirmatively finds that Petitioner has shown that any
hardships result from conditions peculiar to the Property. Thus, Petitioner has established the
second factor required by North Carolina General Statute § 113A-120.1(a)(2).

c. Petitioner has demonstrated that the hardship does not result from actions
taken by Petitioner.

The Commission affirmatively finds that any hardships do not result from actions taken

by the Petitioner. Petitioner has worked toward resolving the problem of potential siltation by



proposing the relocation of the permitted development to deeper water instead of proposing
dredging which could result in potential damage to PNA habitat. For these reasons, the
Commission affirmatively finds that Petitioner has shown that the hardships did not result from
actions taken by Petitioner and finds that Petitioner has met the third factor required by North

Carolina General Statute § 113A-120.1(a)(3).

d. Petitioner has demonstrated that the requested variance is consistent with
the spirit, purpose and intent of the Commission’s rules, will secure public
safety and welfare, and will preserve substantial justice.

The Commission affirmatively finds that the variance requested by Petitioner would be
consistent with the spirit, purpose and intent of the rules; secure the public safety and welfare; and
preserve substantial justice. The Commission amended its pier length rule in 1998 and changed the
one-third standard to a one-fourth width requirement with certain exceptions (none of which apply
in this case) in order to preserve traditional navigation by assuring that the middle one-half of any
water body remained available for public use. In this case, however, the Commission agrees with
the DCM staff and Petitioner that the requested extension of the proposed pier will allow the
Petitioner to gain access to deeper water without unduly infringing on the public’s rights of
navigation and use of public trust waters along this shoreline. Petitioner is correct that 15A NCAC
7H .0208(b)(5)(A) specifies that marinas shall be sited in deep waters not requiring dredging. By
proposing to relocate the proposed development, Petitioner seeks to mitigate any adverse effects to
PNA habitat by moving the proposed development into deeper water.

As for public safety and welfare, the Commission agrees with the parties that allowing the
pier to be extended into deeper water would prevent possible navigational hazards that could occur
if the pier ended in the shallower waters at the one-fourth width location. Moreover, the increased
length of the proposed development does not impede the navigability of the existing back channel.

In addition, the Commission agrees with the parties that substantial justice will be
preserved by allowing Petitioner to construct the proposed development in deeper water, as
requested, because Petitioner is trying to address siltation and avoid dredging with this proposed
solution. For these reasons, the Commission affirmatively finds that Petitioner has demonstrated

that the requested variance is consistent with the spirit, purpose and intent of the Commission’s
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rules, will secure public safety and welfare, and will preserve substantial justice. Therefore,
Petitioner has met the fourth factor required by N.C.G.S. § 113A-120.1 (a}(4).
ORDER

THEREFORE, the variance from 15A NCAC 7H.0208(b)(6)(G)(iii) is GRANTED.

The granting of this variance does not relieve Petitioner of the responsibility for obtaining
a CAMA permit from the proper permitting authority.

This variance is based upon the Stipulated Facts set forth above. The Commission
reserves the right to reconsider the granting of this variance and to take any appropriate action
should it be shown that any of the above Stipulated Facts is not true.

This the 10" day of January, 2014.

Frank 0, pamTL

Frank D. Gorham, III, Chairman
Coastal Resources Commission




STATE OF NORTH CAROLINA ) BEFORE THE NORTH CAROLINA
) COASTAL RESOURCES COMMISSION
COUNTY OF NEW BRUNSWICK ) CRC-VR-14-05
)
)
IN THE MATTER OF: )
PETITION FOR VARIANCE ) FINAL AGENCY DECISION
BY CXA-10 CORPORATION )
(WATERMARK MARINA) )
)

On March 12, 2014 Petitioner CSA-10 Corporation (“Petitioner”) submits its CAMA
variance request (“Request”) seeking a variance from the Commission’s % width rule set forth in
15A 7H .0208(b)(6)}(G)(iii) and its rate to deep water rule set forth in 15A NCAC 7H
.0208(b)(H). This matter was initially heard on oral arguments and stipulated facts at the
regularly scheduled meeting of the North Carolina Coastal Resources Commission (hereinafter
“Commission”) on May 14, 2014 in Atlantic Beach, North Carolina pursuant to N.C. Gen. Stat. §
113A-120.1 and 15A NCAC 7J .0700, et seq. Assistant Attorney General Christine A, Goebel,
Esq. appeared for the Department of Environment and Natural Resources, Division of Coastal
Management (“DCM”) and William A. Raney, Jr. appeared on behalf of Petitioner. Upon
consideration of the record documents and the arguments of the parties, the Commission upon
duly made motion pursuant to 15A NCAC 07J .0703(d) determined that it could not reach a final
decision because additional facts were necessary to show the current water depth at the site.
Accordingly, by Order dated May 23, 2014, the Commission remanded Petitioner’s Request to
allow Petitioner the opportunity to provide a current (2014) survey by a registered land surveyor
showing the mean low water values for the site and for the parties to provide supplemental
stipulated facts to the Commission.

The variance request was rescheduled for further hearing following the submission of a



2014 survey of the site and supplemental stipulated facts. The July 31, 2014 hearing took place at
the Commission’s regularly scheduled meeting in Atlantic Beach, North Carolina pursuant to
N.C. Gen. Stat. § 113A-120.1 and 15A NCAC 7J .0700, ef seq. Assistant Attorney General
Christine A. Goebel, Esq. appeared for the Department of Environment and Natural Resources,
Division of Coastal Management and William A. Raney, Jr. appeared on behalf of Petitioner,

Commissioners Larry Baldwin and Neal Andrew recused themselves from consideration
of this variance request.

Upon consideration of the record documents and the arguments of the parties, the CRC
adopts the following:

STIPULATED FACTS

A, Submitted Prior to the May 14, 2014 Hearing.

1. The Petitioner, CXA-10 Corporation, is a Texas corporation authorized to do
business in North Carolina,

2. The Petitioner is the owner of property located at 4114 River Road, Wilmington,
North Carolina (the Site). The Site is located about 4.7 miles south of the Cape Fear Memorial
Bridge at Wilmington. It was purchased at a foreclosure sale, as shown on a Trustee's Deed
recorded May 7, 2010,

3. The property consists of 12.14 acres of upland and 20.47 acres of marsh on the
cast bank of the Cape Fear River. At the Site, the waters of the Cape Fear River are designated as
a Primary Nursery Area (PNA) and as SC waters by the Environmental Management

Commission, and are closed to the harvest of shellfish.



4, Located on the property is an existing dry storage marina, a yacht club building,
trailer and vehicle sheds, and a pier for launching boats by means of a forklift (launch pier).

5. A CAMA Major Permit Application was submitted on June 2, 2000 by Barnards
Creek, LLC for a clubhouse, dry stack storage facility, a launch pier, floating docks and related
on-shore development.

6. After the filing of the original application in June, 2000, it was determined that
the proposed end of the launch pier and the floating docks were located in water that was too
shallow to launch and operate boats during most of the tidal cycle.

7. A hydrographic survey was performed by Hanover Design Services, P.A., a
registered land surveyor, in 2000 in an attempt to identify a location for the launch pier that had
adequate water depth.

8. Prior to the issuance of Permit 66-01 the plans for the pier were changed to
relocate and extend the pier so that the depth at the end of the launch pier would be 3.46' at mean
low water according to the Hanover Design Services hydrographic survey.

9. Prior to the issuance of Permit 66-01, then-DCM Assistant Director Charles Jones
visited the site by boat to inspect the water depth at the new proposed location for the launch
pier.

10.  CAMA Major Permit 66-01 was issued on May 29, 2001 for the facility with a
revision to the original plans that changed the location, length and orientation of the launch pier
and the floating docks.

11, Permit 66-01 contained a condition stating, "In accordance with commitments

made by the permittee, if water depths at the launch dock is of insufficient depth to allow for



launch and/or recovery operations to take place without disturbing the adjacent shallow bottom
habitat, launch and recovery operations shall be suspended until such time as the water depth
increases to an adequate level."

12, The Permit was renewed on December 3, 2004. On June 30, 2005, the property
was purchased by Watermark Marina of Wilmington, LLC and the Permit was transferred to
Watermark in July 2005 following the change in ownership.

13. Most of the development authorized by Permit 66-01 was constructed in late 2005
and early 2006, including the launch pier, floating docks and upland development.

14, A survey by a registered land surveyor from McKim & Creed in 2010, showed
the floating docks being located between (' and -1' mean low water.

15.  The Marina has never become a fully operational dry storage marina facility. In
the major modification narrative, the Petitioner noted that at that time, only 20 of 430 dry storage
spaces were in use. Petitioner contends that this is due to shallow water at the launch pier,
launching and retrieving is limited to two hours on either side of high tide.

16. The Permit was again renewed by Watermark Marina of Wilmington, LL.C on
March 28, 2007,

17. On May 4, 2010, CXA-5 Corporation purchased the Site and Marina through a
foreclosure sale, after Watermark Marina of Wilmington, LLC’s deed of trust was foreclosed on.

18. Eftective July 2, 2012, the Texas Corporations CXA-1 Corporation and CXA-5
Corporation merged to become CXA-10 Corporation. Accordingly, the Marina changed
ownership from CXA-5 Corporation to CXA-10 Corporation (Petitioner). On October 16, 2012,

the Permit was transferred to CXA-10 Corporation.



19. On June 13, 2013, a scoping meeting was held for the proposed major
modification to Permit 66-01,

20, On August 20, 2013, the Petitioner applied for a major modification to Permit 66-
01 to add an extension on to the existing launch pier. The proposed medification included
development of additional forklift launch and retrieval pier approximately 1,031 feet by 23.5
feet, development of an irregularly-shaped platform area and transient floating docks.

21.  The development proposed in the major modification application is within the
Public Trust and Estuarine Waters Areas of Environmental Concern (AECs). A CAMA permit
(or major modification) is required by 113A-118 for the development proposed within these
AECs.

22.  The proposed pier extension would add 51,973 square feet (1.19 acres) of public
trust area usurpation to the 7,180 square feet of the public trust area usurpation from the existing
forklift pier, for a total of approximately 59,153 square feet (1.36 acres) of public trust area
usurpation.

23.  As part of the CAMA major permit review process, notice was given to the public
through on-site posting and notice in the local newspaper. Notice was also sent to the adjacent
riparian owners. DCM received no comments or objections in response.

24, Also as part of the CAMA major permit review process, copies of the major
modification application and the Field Report were sent to federal and state review agencies.
DCM'’s fisheries resource staff, DEH’s (now DMF’s) Shellfish Sanitation Section, and the
Wildlife Resources Commission each had no comment on this project. The federal agencies had

no objection but proposed conditions,



25, On December 2, 2013, DCM denied Petitioner’s major modification application,
as the proposed development would be inconsistent with the Commission’s rules at 15A NCAC
7TH .2028(b)(6)(G)(iii) (the 4 width rule) and .0208(b)}(H) (rate to deeper water rule). The denial
letter stated that “*8) The proposed forklift launch pier and pedestrian pier extension longer than
400 feet would gain deeper water at a rate of less than .5 feet per 100 foot increment.”

26. CRC Rule 15A NCAC 7H.0208(b){(6)(G)(iii) provides that pier length shall be
limited by "not extending more than Y the width of a natural water body . . . measurements to
determine widths of the water body, canals or basins shall be made from the waterward edge of
any coastal wetland vegetation which borders the water body .. .."

27. CRC Rule 15A NCAC 7H.0208(b)(6)(H) states the pier length shall be limited
by: "Piers or docking facilities longer than 400 feet shall be permitted only if the proposed length
gives access to deeper water at a rate of at least 1 foot each 100 feet increment of length longer
than 400 feet, or, if the additional length is necessary to span some obstruction to navigation.
Measurements to determine lengths shall be made from the waterward edge of any coastal
wetland vegetation that borders the water body[.]"

28. The application seecks to extend the pier to the -6-foot mean low water depth so
that the existing pier and the proposed pier will extend a total distance of 1,424 feet into the body
of water.

29.  The distance across the water body at the location of the proposed launch pier is
2,686 feet from marsh to marsh.

30.  The federally maintained Cape Fear River channel is over 4,000 feet west of the

site. The proposed modification would not encroach into the US Army Corps of Engineers



navigation channel setback. One large undeveloped spoil disposal island directly across from the
site is known as Island 13, which was used as a mitigation site for impacts to PNA by the
Wilmington Harbor Deepening Project.

31.  The presence of Island 13 creates a back channel, on which the permitted
development is sited, separated from the main navigation channel, the Cape Fear River, by Island
13. In the absence of Island 13, the width of the water body (Cape Fear River) at the project
location is approximately 6,750 feet.

32.  The proposed launch pier would extend about 53% across the width of the back
channel,

33. The back channel has extensive shallow water mud flats extending from the east
shoreline of the River and a less extensive mud flat on the western shoreline of Island 13. 34.

The deepest water within the back channel is about 7-8' deep at mean low water and, in
the vicinity of the proposed launch pier, is about 230-350' wide. The outer end of the proposed
launch pier would be about 60' landward of the channel portion of the back channel. A copy of
the 2010 McKim & Creed survey is attached to the DCM Staff Recommendation.

35. At the project location the distance from the marsh at the Petitioner's property to
the edge of the 7-8' channel is approximately 1,504'. The distance from the marsh at Island 13 to
the edge of the 7-8' channel is approximately 900'. The 7-8' channel is approximately 280" wide
at this location.

36. Extending the launch pier into deeper water will decrease the likelihood that the

bottom of the water body will be disturbed by boat hulls and propellers.



37. The closest pier to the north of the project is an industrial off-loading conveyor
system for bulk gypsum coming by ship. The conveyor pier extends approximately 1,565 feet
beyond the edge of the marsh at a location where the width of the River from marsh to marsh is
approximately 3,048 feet. The conveyor pier was built before the ¥4 width rule was in effect.

38.  Bamards Creek divides the applicant’s property from the next property to the
south which is owned by NNP IV, Cape Fear River LLC (NNP). NNP is in the process of
developing a 1,375 acre tract with 15,132 feet of shoreline on the Cape Fear River, which was
permitted for 112 wet slips and 84 dry stack slips. NNP has been issued a CAMA Permit and a
variance from the Y width rule allowing NNP to construct a wetslip marina and forklift launch
pier that extends 540 feet of the 1800 foot back channel which is 30% of the width of the back
channel, and the wet-slip marina at 450 feet of the 1500 foot back channel which is also 30% of
the width of the back channel. The NNP piers and docks would extend to about the -5 foot to -6
foot depth at mean low water,

39.  The width of the back channel from the waterward edges of the Coastal Wetlands
(as rule 7H. 0208(b)(6)(G)(iii) requires for water-body measurement) at the NNP marina site is
approximately 1,500 to 1,800 feet. The water width at the Watermark proposed pier site, from
marsh to marsh, is approximately 2,686 feet. The difference in width between the Watermark site
and the NNP site is due to the indentation in the east bank of the Cape Fear River at the
Watermark site.

B. Submitted After the Initial Hearing and Before the July 30, 2014 Hearing.

40. On Junel7, 2014, McKim & Creed, RLS, conducted a bathymetric survey (“2014

Survey”) of the proposed pier extension area based on the Commission’s May 14, 2014 request.



41.  According to the 2014 Survey, the -5 foot mean low water (MLW) depth at the
proposed pier is approximately 118 feet landward from the location of the extended pier as
depicted in the Application submitted by the Petitioner.

42. Limiting the pier length to the -5 foot MLW contour as shown on the 2014 Survey
would result in a total pier length of 1306 feet rather than the total length of 1424 feet as
proposed in the application submitted by the Petitioner.

43.  If the pier were extended only to the -5 foot MLW contour as depicted on the
2014 Survey, the pier would extend 49 % across the back channel rather than 53% as requested
in the Variance Petition.

44, A hydrographic survey performed by McKim & Creed in 2005 (*2005 Survey™)
was located by DCM staff since the last variance hearing.

45.  Based on a pier which would extend to the -5 foot ML W contour as shown on the
2014 Survey, such a pier extension would gain deeper water at a rate less than 0.5 feet per 100
foot increment, which does not meet the “rate to deep water” standard of 15A NCAC 7H
0208(b)(6)(H).

46. Based on a pier which would extend of the -5 foot MLW contour as shown on the
2014 survey, such a pier extension would add approximately 47,194 square feet (1.08 acres) of
public trust area usurpation to the 7,180 square feet of the public trust area usurpation from the
existing forklift pier, for a total of approximately 54,374 square feet (1.24 acres) of public trust
area usurpation. The Commission can contrast this fact with Stipulated Fact No. 22, which

makes the same calculation for a pier extension to the proposed 6 foot contour.



47.  The Petitioner agrees to a condition on any variance that would require the pier

length as proposed in the permit modification application to be reduced by terminating the pier

and at the -5 foot MLW contour rather than the -6 foot MLW contour, as that -5 foot MLW

contour is shown on the 2014 Survey.

STIPULATED EXHIBITS

Included with the Staff Recommendation for the Commission’s review were the

following Stipulated Exhibits:

A, Submitted Prior to the May 14, 2014 Hearing,.

1.

2.

8.

2000 hydrological survey by Hanover Design Services, P.A. (2 pages);
CAMA Major Permit No. 66-01 issued May 29, 2011 (4 pages);

2010 McKim & Creed Survey;

August 20, 2013 Letter to Robb Mairs from Land Management Group,
Inc. forwarding an Application and supporting materials for a major

modification of CAMA Major Permit No. 66-01;

DCM Field Investigation Report on the 2013 Application for a major
modification of CAMA Major Permit No. 66-01;

November 21, 2013 letter to DCM from the Department of the Army
providing a response from the federal agencies and comments on the 2013

Application for a major modification of CAMA Major Permit No. 66-01;

December 2, 2013 letter to CXA-10 Corporation from Braxton C. Davis
denying request for Major Modification of Permit No. 66-01;

PowerPoint of site photographs presented at the July 30, 2014 hearing;

B. Submitted After May 14, 2014 Hearing and Before July 30, 2014 Hearing.

9.

10.

June 17, 2014 Bathymetric Survey for Watermark Marina by McKim &
Creed;

September 29, 2005 Existing Conditions Survey for Watermark Marina by
McKim & Creed.
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CONCLUSIONS OF LAW

1. The CRC has jurisdiction over the parties and the subject matter.
2. All notices for the proceeding were adequate and proper.
3. For the reasons set forth below, Petitioner has failed to meet the requirements set

forth in Statute § 113A-120.1(a) and 15 NCAC 07] .0703(f).

a. Petitioner has failed to show that strict application of the % width rule and
the rate to deep water rule will cause unnecessary hardships.

The Commission’s management objective for the Estuarine and Ocean System is

to conserve and manage estuarine waters, . . . so as to safeguard
and perpetuate their biological, social, economic, and aesthetic
values, and to ensure that development occurring within these
AECs is compatible with natural characteristics so as to minimize
the likelihood of significant loss of private property and public
resources.

15A NCAC 07H .0203. The specific use standards for Coastal Shorelines include detailed
provisions enahling the Commission to meet the management ohjectives. The specific rules at

issue in this case relate to piers and docking facilities and provide,

(G)  Pier and docking facility length shall be limited by:

(iii) not extending more than one-fourth the width of a natural
water body, or human made canal or basin. Measurements to
determine widths of the water body, canals or basin shall be made
from the waterward edge of any coastal wetland vegetation that
borders the water body . . . . However, the proposed pier or
docking facility shall not be longer than the pier head line
established by the adjacent piers or docking facilities, nor longer
than one-third the width of the water body.

(H)  Piers or docking facilities longer than 400 feet shall be permitted only if
the proposed length gives access to deeper water at a rate of at least / foof for
each 100 foot increment of length longer than 400 feet| ]

11



I5A NCAC 07H .0208(b)(6) (Emphasis added) (In this decision, subsection G is referred to as
the “% width rule” and Subsection H is referred to as the “rate to deep water rule.”).

The Commission’s %4 width rule allows an exception to the pier length limitation if the
proposed pier will be located between longer existing piers within 200 feet of the applicant’s
property. However, even then, the proposed pier cannot be longer than the line established by the
adjacent piers, nor longer than 1/3rd of the width of the water body (*1/ 3 rule exception”). In
this case, neither exception applies. The next significant structure to the north of the proposed
development is approximately 1.1 miles away beyond the point where the back channel joins the
main river channel. This structure is an industrial offload conveyor system for bulk gypsum
arriving by ship. (SF No. 37; See Project Narrative included in Stipulated Exhibit 2), The
conveyor pier was built before the effective date of the %4 width rule. (S.F. No. 37) The nearest
property to the south of Petitioner’s property is on the other side of Barnards Creek and is owned
by NNP IV, Cape Fear River LLC (NNP). NNP was recently issued a CAMA Permit and a
variance from the ¥ width rule to construct a wet slip marina and forklift launch pier which is
authorized to extend 1/3rd of the width of the back channel to a depth of approximately -5 to -6
feet at mean low water. (SF No. 38). The nearest existing pier to the south is approximately 3.13
miles from the subject launch pier site. There is no established pier length for this area of
shoreline on the river. (See Project Narrative included in Stipulated Exhibit 2)., Therefore, neither
the northern or southern piers provide any support for Petitioner’s requested exemption.

Under the facts in this case, strict application of the Commission’s ¥ width rule and rate
to deep water rule will not cause Petitioner unnecessary hardships. The purpose of these rules is

to limit pier length, to limit the amount of public trust area usurped by such structures, and to
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protect the safe navigation of public trust waters by not allowing piers to extend more than a
quarter or under certain exceptions, at most, a third of the width of the waterbody. Petitioner
seeks to extend the forklift pier beyond the Y4 width limit imposed by the Commission’s rules. In
fact, the pier length requested by Petitioner exceeds even the maximum allowed under the
exception to the Commission’s rule. Petitioner seeks to build to a pier that will extend 53 percent
of the width of the waterbody— more than half the width of the waterbody.

Furthermore, at this site, the bottom slope and proposed design of the extension fail to
give access to deeper water at a rate of at least 1 foot for each 100 foot increment of length
longer than 400 feet as required by the Commission’s rules.

Petitioner argues that the pier length restriction is an unnecessary hardship because it will
limit Petitioner from launching and retrieving boats at its dry storage marina facility for much of
the tidal cycle. Petitioner further claims that lengthening the pier will not unreasonably restrict
navigation or interfere with other public uses because Island 13 has divided the main steam of
the Cape Fear River at this location, and the back channel, as its name implies, is a less traveled
thoroughfare for boat traffic and the ownership, use, zoning and configuration at this section of
the Cape Fear River will limit structures in the back channel effectively leaving more of the
water body open for public use. Petitioner further claims that a pier extension is preferable to
dredging in a primary nursery area (PNA).

The Commission was not persuaded by these arguments. Based on the stipulated facts
and exhibits, the Commission affirmatively finds that any hardships resulting from the strict
application of the Commission’s rules limiting pier length are necessary, Specifically, the

proposed use of this site has always been marginal. When a CAMA Major Permit application
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was initially submitted by Barnards Creek, LL.C for a clubhouse, dry stack storage facility, a
launch pier, floating docks and related on-shore development in June 2000, it was determined
that the proposed end of the launch pier and the floating docks were located in water that was too
shallow to launch and operate boats during most of the tidal cycle. (SF Nos. 5 and 6) Following
the determination that the proposed location of the pier was not workable, in 2000 a
hydrographic survey was performed in an attempt to identify a location for the launch pier that
had adequate water depth. (SF No. 7; Stipulated Exhibit 1) As a result of the information
provided in the survey, the plans for the pier were changed to relocate and extend the pier so that
the depth at the end of the launch pier would be 3.46 feet at mean low water. (SF No. 5)
Following a site inspection by the Assistant Director of DCM in 2000, CAMA Permit No. 66-01
was issued for construction of the proposed development as revised. (S.F. No. 10) As a condition
for Permit No 66-01, the permittee agreed that “if [the] water depths [sic}] at the launch dock is of
insufficient depth to allow for launch and/or recovery operations to take place without disturbing
the adjacent shallow bottom habitat, launch and recovery operations shall be suspended until
such time as the water depth increases to an adequate level.” (S.F. No. 11; Stipulated Exhibit 2)
The terms of the existing CAMA permit clearly reflect that use of the launch pier was contingent
on the depth of the water. Furthermore, if the water depth became inadequate, Permittee agreed
to stop using the pier. Given this history, it is apparent that the CAMA rules do not create the
hardship resulting from Petitioners inability to launch and retrieve boats for much of the tidal
cycle. Instead, this hardship results from Permittee’s development of a marina on a marginal site.

Despite the CAMA Permit condition which required that use of the pier be discontinued

if the water depth was no longer sufficient, Petitioner now requests a lengthy extension of the
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pier across more than half the waterway and argues that it will not unreasonably restrict
navigation or other public uses. This claim is not supported by the facts. The waters of the Cape
Fear River in the vicinity of the project are classified SC by the NC Division of Water
Resources. The area is designated as a Primary Nursery Area by the NC Division of Marine
Fisheries. (Stipulated Exhibit 5) Given its size, the proposed forklift pier will usurp and shade
approximately 59,153 square feet of this public trust waterbody. (SF No. 22) Even if the
proposed development is limited and designed to extend only as far as the -5 foot MLW contour
as shown on the 2014 survey, such a pier extension would add approximately 47,194 square feet
(1.08 acres) of public trust area usurpation to the 7,180 square feet of the public trust area
usurpation from the existing forklift pier, for a total of approximately 54,374 square feet (1.24
acres) of public trust area usurpation. (SF No. 46) The reduction of the length of the pier from
the -6’ contour to the -5° contour did not significantly reduce the overall length and size of the
pier proposed, (from 53 to 49 percent of the waterbody) and removed only 118 feet of the
proposed length. This small reduction in the overall size, indicative of the marginal nature of this
site for a marina, simply illustrates the significant amount of usurpation the overall structure will
cause to these public trust waters which are designated as a PNA,

Granted, the proposed development does not encroach into the navigation channel
setback which is located approximately 4790 feet southwest of the outer edge of the marsh at the
existing launch pier. (SF No. 30; Project Narrative included in Stipulated Exhibit 2). Moreover,
the river traffic between Wilmington and the Atlantic Intracoastal Waterway and the mouth of
the Cape Fear River use the main shipping channel. However, fisherman and pleasure boaters

use the back channel. (See Project Narrative included in Stipulated Exhibit 2). Moreover, the
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number of boaters in the back channel will likely increase once the NNP Marina adds 112 wet
slips and 84 dry stack slips. (S.F. No. 38) The back channel has extensive shallow water mud
flats extending from the east shoreline of the river and a less extensive mud flat on the western
shoreline of Island 13 (SF No. 33) The proposed pier extension would create a barrier across
more than half the water body in a navigational setting which already presents a challenge for the
mostly recreational users as a result of the extensive shallow water mud flats. Therefore, the
grant of the requested variance would unreasonably restrict and impede the public’s right to free
navigation on the back channel.

The initial issuance of CAMA Permit No. 66-01 balanced the requested development
with the protection of this estuarine area. The present request for an extension across more than
half the waterway is not consistent with the Commission’s management objectives for this AEC.
For this reason, any hardships that may result from the denial of the variance request are
necessary to conserve and manage these estuarine waters and “to safeguard and perpetuate their
biological, social, economic, and aesthetic values.” The limited amount of development
permitted at this site to date and its conditional use under the terms of CAMA Permit No. 66-01
is compatible with maintaining the natural characteristics of this estuarine area and minimizing
the likelihood of significant loss of public resources. The additional proposed development is not
consistent with the Commission’s rules and Petitioner has failed to establish that the hardships
resulting from the strict application of the 4 width rule and the rate to deep water rule is
unnecessary. On the contrary, the stipulated facts and exhibits establish that the site was always
marginal for a marina due to its location in a PNA where new dredging is prohibited (including

prop dredging), that the existing forklift pier is located in less than | foot of water relative to
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mean low water, and that the site gains depth at a rate of less than .5 feet per 100 foot increment.
Therefore, any hardships which may result from the strict application of the Commission’s rules
limiting pier length are necessary to protect this public trust area and PNA. For these reasons,
the Commission affirmatively finds that Petitioner fails to meet the first factor required in
N.C.G.S. § 113A-120.1(a)2).

b. Petitioner has demonstrated that the hardship results from conditions
peculiar to Petitioner’s property.

The Commission affirmatively finds that Petitioner has demonstrated that the claimed
hardship results from the location of the property. Specifically, Petitioner's property is located
across from Island 13 which is used by the U.S. Army Corps of Engineers for spoil deposition.
This location makes it unlikely that there will be future development across from Petitioner’s
property that would further impact navigation. Island 13 divides the Cape Fear River into a major
navigation channel and the back channel. This division significantly lessened the width of the
stretch used to compute distance for the % width rule. The Commission does not agree that other
conditions of the property noted by Petitioner are peculiar, including the *very shallow water,”
the possible siltation at the site after the initial construction, and the indentation along this stretch
of shoreline, For these reasons, the Commission affirmatively finds that Petitioner has
demonstrated that any hardship that might exist results from the location of Petitioner’s property.
Thus, Petitioner has established the second factor required by N.C.G.S. §113A-120.1(a)(2).

c. Petitioner has failed to demonstrate that the hardship did not result
from its actions.

The shallow site conditions, the likely siltation after development, and the designation of

the area as a PNA and associated regulatory limitations on dredging were all known in 2001 at
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the time of permitting, in 2005-06 at the time of construction, in 2010 when Petitioner’s sister-
company purchased the site through a foreclosure sale, and continue today. The Marina has
never been a fully operational dry storage marina facility. (SF No. 15) In purchasing the property
in 2010 through the foreclosure process, and during the process of transferring CAMA Permit
66-01 into the applicant’s name, the limitations of this site, the conditions included in the permit
and the Commission’s existing limits on pier length were or should have been known to the
Petitioner and its sister company. Any hardship now facing Petitioner are a result of strict
application of the CAMA regulations are the result of its decision to request a variance to extend
the pier well beyond the Y4 width limitation in order to try and overcome the long-standing
limitations imposed by the site conditions at a significant cost to the public trust PNC. Petitioner
caused any hardship it now suffers given its attempt to develop a piece of property contrary to
the provisions in the existing CAMA permit and the applicable rules. Petitioner knew or should
have known of the existing permit conditions and CAMA regulations in effect at the time it
acquired the property. Petitioner has caused its own hardship by seeking to construct a viable
marina in an area where there is a 1025 foot deep shoreline indentation with very shallow water
depths. In fact, the 2010 hydrographic survey referred to in the Project narrative provided by
Petitioner in its application for a major modification, indicates water depths of less than one foot
MLW at the end of the existing launching pier, (Stipulated Exhibit 2) In an area where the
waterway is only 2,686 feet across, Petitioner’s plans for the site were not consistent with the
CAMA regulations or the CAMA permit issued for the site and are caused by Petitioner’s failure
to plan an appropriate development at the site. Given the flat bottom of the cove, the shallow

water and mudflats extending over much of the width of the back channel, Petitioner’s plan to

18



limit possible PNA damage by extending the proposed pier over half the width of the waterbody
is excessive and creates any hardship faced by Petitioner.

Therefore, the Commission finds the hardships resulted are caused by actions taken by
the Petitioner and Petitioner has not met the criteria required by N.C.G.S. §113A-120.1(a)(2).

d. Petitioner failed to demonstrate that the requested variance is consistent
with the spirit, purpose and intent of the Commission’s rules, will secure
public safety and welfare, and preserve substantial justice.

Petitioner’s request for a variance from the Commission’s ¥ width rule and its rate to
deep water rule to allow the proposed pier extension at the Watermark Marina fails to meet the
fourth factor without which a variance cannot be granted. First, the Commission affirmatively
finds that Petitioner’s proposed pier extension is not consistent with the spirit, purpose and intent
of the rules, standards and orders issued by the Commission. The Commission amended its pier
length rule in 1998 to change the one-third standard to a one-fourth width requirement with
certain exceptions (none of which apply in this case) in order to preserve traditional navigation
by assuring that the middle one-half of any water body remained available for public use, and to
limit the overall size any one pier can inhabit within a public trust waterbody such as the back
channel of the Cape Fear River. In this case, although an exception to the “ width rule would
reduce the likelihood of impacts to shallow water PNA and allow more use, Petitioner’s request
fails to preserve the middle of the water body for public use and navigation, and fails to limit the
size of the pier and its corresponding impacts on the public trust PNA.

Petitioner’s proposed development would lengthen the existing pier in order to reach a
depth of -6 feet so that the facility could be used throughout the entire tidal cycle. The extra

distance needed to reach a -6 foot depth would require extending the pier to 53 percent of the
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width of the waterbody and results in the usurpation of approximately 59,153 square feet of pier
area within the public trust area of the Cape Fear River. The rules from which Petitioner is
seeking a variance are a reasonable regulation of riparian rights and fairly balance Petitioner’s
riparian rights with the Commission’s management objective of protecting the estuarine
shoreline AEC and public trust PNA. To grant Petitioner’s request for such a significant variance
to these rules would not be within the spirit, purpose and intent of the Commission’s rules
regulating pier length.

Second, the Commission affirmatively finds that public safety and welfare will be
preserved by denying the variance request insofar as it would be inconsistent with public and
safety to allow such a large amount of the public trust area of the Cape Fear River be taken up by
a large pier extension proposal and specifically, by allowing the pier to extend across 53 percent
of the waterbody width.

Finally, the Commission affirmatively finds that this variance request should be denied in
order to preserve substantial justice. Petitioner (and itsApredccessors-in—interest) knew or should
have known the limitations on its property in 2010 at the time the marina was purchased through
foreclosure. It would be unfair to other permit holders to allow Petitioner to extend the pier
across 53 percent of the waterbody when others are limited to constructing piers no more than a
quarter, or at most a third, of the width of the waterway. Furthermore, it would be unjust to allow
Petitioner to extend the pier to reach a depth of six feet when the original permit holder agreed to
issuance of CAMA Permit 66-01 with the condition that if the water depth at the launch dock
was insufficient to allow for launch and recovery operations to take place without disturbing the

adjacent shallow bottom habitat, the launch and recovery operations shall be suspended.” It
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would be unjust to change the condition in CAMA Permit 66-01 after the fact when that was the
condition in effect at the time the permit was issued, when the construction was completed, and
when Petitioner purchased the property, and when the permit was transferred. It would also be
unjust to change the rules for one marina but not all marinas located in PNAs along this river and
along the coast.

For these reasons, the Commission has found that Petitioner has shown that the requested
variance is not consistent with the spirit, purpose and intent of the Commission's rules, will not
secure public safety and welfare and will not preserve substantial justice. Therefore, Petitioner
has not met the fourth factor in N.C.G.S. §113A-120.1(a)(2).

ORDER

Petitioner has failed to meet each of the four factors required by N.C.G.S. §113A-

120.1(a). THEREFORE, the variance from 15A NCAC 7H.0208 is DENIED.

This the 28™ day of August 2014,

Franb 0, Gy hramZ

Frank D. Gorham, III, Chairman
Coastal Resources Commission

21



CERTIFICATE OF SERVICE

This is to certify that [ have this day served the foregoing FINAL AGENCY DECISION

upon the parties by the methods indicated below:

Lewis Zwick
CXA-10 Corporation
Watermark Marina
6000 Legacy Drive
Plano, TX 75024

William A. Raney, Jr.
Wessell & Raney, L.L.P.
P.O. Box 1049

Wilmington, NC 28402-1049

CXA-10 Corporation

CT Corporation Sys, Registered Agent
150 Fayetteville Street, Box 1011
Raleigh, NC 27601

Christine A. Goebel, Esq.
Assistant Attorney General
N.C. Department of Justice
PO Box 629

Raleigh, NC 27602

Braxton C. Davis

Angela Willis

Division of Coastal Management
400 Commerce Avenue
Morehead City, NC 28557

Certified Mail, Return Receint Requested

Regular U.S. Mail and Electronically at

waraney(@bellsouth.net

Certified Mail, Return Receipt Requested

Electronically at
cgoebel@ncdoj.gov

Electronically at
braxton.davis@ncdenr.gov and
angela. willis@ncdenr.gov

This the 28" day of August, 2014/./
, !

Maiy L )Lucasse
Spetigl Peputy Attorney General and Commission Counsel
N.C. Depart

ment of Justice

P.O. Box 629
Raleigh, N. C. 27602
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North Carolina Department of Environment and Natural Resources

Pat McCrory Donald R. van der Vaart
Governor Secretary
MEMORANDUM:
TO: Heather Coats, DCM Assistant Major Permit Coordinator
FROM: Gregg Bodnar, DCM Fisheries Resource Specialist
SUBJECT: SCS Ventures, LLC (Watermark Marina)
DATE: 9/18/2015

A North Carolina Division of Coastal Management (DCM) Fisheries Resource Specialist has reviewed the
subject permit application for proposed actions that impact fish and fish habitats. The applicant
proposes to expand and existing launch and retrieval pier. The existing launch and retrieval pier and
floating docks is approximately 657t in total length and terminates in less than 1ft at Mean Low Water
(MLW). Surrounding waters of the Cape Fear River are classified as Primary Nursery Area (PNA),
Anadromous Fish Spawning Area (AFSA), Secondary Recreation (SC), and are closed to shelifish harvest
by the NC Division of Marine Fisheries Shellfish Sanitation Section.

PNA’s are estuarine waters where initial post-larval development occurs. Species within this area are
early post-larval to juvenile and include finfish, crabs, and shrimp. Species inhabit PNA’s because they
afford food, protection, and proper environmental conditions during vulnerable periods of their life
history, thus protection of these areas are imperative. The applicant proposes to extend the launch and
retrieval pier to approximately 1,058ft by 24ft and terminate in two floating docks (172ft x 10ft and
192ft x 10ft). The extension would put the terminal end of the structure in approximately -2.8ft to -4ft
at MLW. The proposed fioating docks would double the number of wet slips from 29 to 58.

This portion of the Cape Fear River has been designated as AFSA. AFSA’s have evidence of anadromous
fish spawning through direct observation, capture of running ripe females, or indication of eggs or early
larvae. Anadromous species within the Cape Fear River include American and hickory shad, striped bass,
river herring, American eel and both Atlantic and shortnose sturgeon. Due to the magnitude of the
proposed pier, the AFSA moratorium on in water work is recommended (1 February to 30 June). This
moratorium reduces the negative effects on critical fish life history activities, to inciude spawning

migrations and nursery functions.

Finally, promoting the existing floating docks and launch/retrieval portion of the pier as fishing access
would aid in minimizing any impacts to PNA habitat and provide useful recreational fishing access.

Contact Gregg Bodnar at (252) 808-2808 ext. 213 or gregg.bodnar@ncdenr.gov with further questions
or concerns.

1601 Mail Service Center, Raleigh, North Carolina 27699-1601
Phone: 919-707-8600\ Internet; www.ncdenr.gov

An Equal Opporlunity \ Affirmalive Action Employer - Mads in part by recycled paper



THIS MAP IS BASED ON ORIGINAL
SURVEY INFORMATION FROM:

McKim & Creed
243 North Front Street
Wilmington, North Carolina 28401
Phone: (910)343-1048, Fax: (910)251-8282
www.mckimcreed.com
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MCKIM AND CREED SURVEY NOTES:

NOTES: SOUNDINGS ARE EXPRESSED IN FEET AND TENTHS AND REFER TO LOCAL MEAN LOW WATER (MLW).
PROJECT SURVEYED WITH McKIM & CREED SURVEY VESSEL "SURVEY VESSEL SOUNDS DEEP®, ON MARCH 12,
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4114 River Road, Wilmington
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PAT MCCRORY

DONALD R. VAN DER VAART

BRAXTON DAVIS

Coastal Management
ENVIRONMENTAL QUALITY
CRC-16-01
January 27, 2016
MEMORANDUM
TO: Coastal Resources Commission
FROM: Mike Lopazanski

SUBJECT: 2015 Coastal Habitat Protection Plan

You will recall from the November 2015 meeting that the draft 2015 Coastal Habitat
Protection Plan (CHPP) was to be presented at a series of public meetings in December to
solicit comment and input. The CRC representatives on the CHPP Steering Committee,
John Snipes and Larry Baldwin, along with DCM Staff had also submitted comments on the
draft document. The CHPP Steering Committee met on January 21, 2016 to review public
comments submitted. All of the CRC/DCM comments have been address in the final draft of
the CHPP (attached). The Source Document, which serves as the basis of the goals and

recommendations, can be viewed at the following link:
http://portal.ncdenr.org/web/mf/habitat/chpp/downloads

Jimmy Johnson, the Department’s CHPP Coordinator, will present the revisions at the
upcoming meeting in Atlantic Beach for CRC approval and adoption. The revisions will also
be presented to the Environmental Management and Marine Fisheries Commissions for
their approval and adoption. Following adoption, the involved agencies will begin preparing
two-year implementation plans.

As a reminder, the NC Fisheries Reform Act (GS.143B-279.8) requires three of the state’s
regulatory commissions - the Marine Fisheries, Environmental Management, and Coastal
Resources Commissions - to adopt a plan to protect and restore resources critical to North
Carolina’s fisheries. The Department of Environmental Quality (DEQ) developed a Coastal
Habitat Protection Plan (CHPP) through a cooperative, multiagency effort. The CHPP was
written by DEQ staff, adopted by the three commissions in 2004, and updated in 2010.

The areas of focus in the 2015 update include oyster restoration and living shorelines. The
goals and revisions are designed to achieve the CHPP’s goal of “long-term enhancement of
coastal fisheries associated with each coastal habitat.”

—>"Nothing Compares_—_-

State of North Carolina | Environmental Quality | Coastal Management
400 Commerce Avenue | Morehead City, NC 28557
252-808-2808 | 252-247-3330 (fax)
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EXECUTIVE SUMMARY

This document is intended as a resource and guide compiled by Department of Environmental Quality staff to as-
sist the Marine Fisheries, Environmental Management, and Coastal Resources commissions in the development
of goals and recommendations for the continued protection and enhancement of fishery habitats of North Caroli-
na. Implementation of any of the recommendations through specific rules or policies will involve further discussion
with stakeholders as well as the balancing of competing ecological and economic values. By adopting this update,
the commissions agree to cooperatively manage aquatic habitats towards the goal of coastal fishery resources
long-term viability. The “Source Document” continues to be a work-in-progress as more scientific data, invento-
ries, and indicators become available. GS. 143B-279.8 requires that a Coastal Habitat Protection Plan (CHPP) be
drafted by the Department of Environmental Quality, (formerly the Department of Environment and Natural Re-
sources), and reviewed every five years. The purpose of the plan is to recommend actions to protect and restore
habitats critical to enhancement of North Carolina’s coastal fisheries. This is the third iteration of the plan. The
Marine Fisheries, Coastal Resources, and Environmental Management commissions are required to approve the
plan recommendations.

The 2015 Coastal Habitat Protection Plan summarizes the economic and ecological value of coastal fish habitats
to North Carolina, their status, and the potential threats to their sustainability. Goals and recommendations to pro-
tect and restore fish habitat, including water quality, are included. The appended Source Document, compiled by
staff of the Department of Environmental Quality, provides the science to support the need for such recommenda-
tions. Throughout the plan, there are references to the chapter of the Source Document where more details and
references can be found.

The 2015 plan and Source Document describe many of the accomplishments that have occurred since the first
iteration of the plan in 2005. Most have been non-regulatory, collaborative efforts across divisions. Continued pro-
gress will require cooperation across additional agencies.

2015 Goals and Recommendations

Goal 1. Improve effectiveness of existing rules and programs protecting coastal fish habitats.

Includes 5 recommendations regarding enhancement of compliance, monitoring, outreach, coordination across
commissions, and management of invasive species.

Goal 2. Identify and delineate strategic coastal habitats.

Includes 2 recommendations regarding mapping and monitoring fish habitat, assessing their condition, and identi-
fying priority areas for fish species.

Goal 3. Enhance and protect habitats from adverse physical impacts.

Includes 8 recommendations on expanding habitat restoration, managing ocean and estuarine shorelines, pro-
tecting habitat from destructive fishing gear, and dredging and filling impacts.

Goal 4. Enhance and protect water quality.

Includes 8 recommendations to reduce point and non-point sources of pollution in surface waters through encour-
agement of Best Management Practices, incentives, assistance, outreach, and coordination. This applies not only
to activities under the authority of the Department of Environmental Quality, such as development and fishing,
but to all land use activities, including forestry, agriculture, and road construction.

The Coastal Habitat Protection Plan and Source Document can be viewed and downloaded from:
http://portal.ncdenr.org/web/mf/habitat/chpp/downloads



http://portal.ncdenr.org/web/mf/habitat/chpp/downloads

The 2015 North Carolina Coastal
Habitat Protection Plan

orth Carolina’s approximately 2.3 million

acres of estuarine waters comprise the

largest estuarine system of any state along

the Atlantic seaboard. Located at the
confluence of warm southern and cool northern
currents, North Carolina’s waters support a high
diversity of aquatic species and six distinct, but
interdependent, marine habitats. These waters are vital
not only for the state’s important fish species, but also
for fish that migrate along the east coast.

North Carolina, with its billion dollar commercial and
recreational fishing industries, ranks among the nation’s
highest seafood producing states. Aquatic species
important to these industries depend on sufficient
quality and quantity of habitats in our rivers, sounds,
and ocean waters. From shellfish beds in the lower
estuaries, to swamps in the upper estuaries, fish
habitats are at risk. Activities causing habitat loss and
degradation threaten more than the fishing industry vital
to North Carolina’s economy. They also threaten
coastal tourism, outdoor recreation, and residential
development.

Recognizing the critical importance of healthy fish
habitat, the NC General Assembly passed the Fisheries
Reform Act (GS.143B-279.8), requiring three of the
state’s regulatory commissions - the Marine Fisheries,
Environmental Management, and Coastal Resources
commissions - to adopt a plan to protect and restore
resources critical to North Carolina’s fisheries. The
Department of Environmental Quality (DEQ) developed
a Coastal Habitat Protection Plan (CHPP) through a
cooperative, multiagency effort. The CHPP was written
by DEQ staff, adopted by the three commissions in
2004, and updated in 2010.

The CHPP is a guidance document providing the latest
science on North Carolina’s coastal fish habitats, their
ecological functions, values, and threats, as well as
goals and recommendations to protect, enhance, and

Value of NC’s coastal fish habitats: *

2013 Economic impact of NC fisheries: commercial - $305
million; recreational - $1.7 billion.

Submerged aquatic vegetation produces food, improves
water quality. In Bogue Sound, NC, pollution removal
services value - $3,000/ac/yr. Ecosystem services of
seagrass and algae - $7,700/ac/yr.

Oyster reefs remove pollutants, increase fish production,
stabilize shorelines — ecosystem services estimated $2,200 -
$40,200/ac/yr, without value of fishery. Recreational fishing
from reef restoration value estimated - $640,000/yr.

Coastal wetlands provide storm protection valued at $25.6
billion/yr.

Property values adjacent to open shellfish harvest waters
are higher than next to closed waters.

NC hard bottom fishery generated more than $4.2 million
average annually for each of three years between 2011-
2013.

For every $1 invested in land conservation in NC, ~$4 return
from natural resource goods and services.

Beach property 80" wide ~35% more valuable than same
property 79’ wide.

* Refer to the Source Document for details and literature references.

restore fish habitat. By adopting the revised plan, the
commissions are committing to implement these goals
and recommendations. To this end, each DEQ division
develops a biennial implementation plan that includes
tangible and achievable actions to progress forward.

In this 2015 plan, there is information on past
implementation progress, updated recommendations,
and priority issues to focus actions. Background on the
six fish habitats, their status, and pertinent threats are
included. Full details are in the 2015 CHPP Source
Document (http://portal.ncdenr.org/web/mf/habitat/chpp/
downloads). A key to acronyms is provided at the end
of this document.

Water Column Submerged Aquatic

Vegetation

Hard Bottom

Soft Bottom


http://portal.ncdenr.org/web/mf/habitat/chpp/downloads
http://portal.ncdenr.org/web/mf/habitat/chpp/downloads

he overarching goal of the CHPP is to enhance fisheries by protecting and restoring important coastal

habitats. The plan includes recommendations that fall under four broad goals and address issues such

as minimizing habitat impacts from fishing gear and channel dredging, as well as reducing water quality
impacts from point and nonpoint sources.

To fulfill these recommendations, each DEQ division and department develops biennial implementation plans that
include tangible achievable actions. Implementation actions have varied over time based on needs and changing
priorities. Implementation actions are carried out by DEQ, the Marine Fisheries Commission (MFC) and Division
of Marine Fisheries (DMF), the Coastal Resources Commission (CRC) and Division of Coastal Management
(DCM), the Environmental Management Commission (EMC) and Division of Water Resources (DWR), the
Sedimentation Control Commission (SCC) and Division of Energy, Mineral, and Land Resources (DEMLR), and
other partnering agencies. Implementation progress is tracked on a regular basis (Ch. 1).

In the 2015 CHPP, four priority habitat issues were selected for the focus of implementation plans. Suggested
implementation actions for these issues were developed and are included in the plan. The four issues are oyster
restoration, living shorelines, sedimentation, and developing metrics to assess habitat trends and management
effectiveness (Ch. 12).

Department of
Environmental Quality

DEQ is the lead stewardship agency for the
preservation and protection of North Carolina’s
outstanding natural resources. The organization,
which has offices from the mountains to the coast,
administers programs designed to protect and
enhance water quality, aquatic resources, public
health, fish, wildlife, and wilderness areas.

The department is responsible for drafting the
habitat plan. The CHPP Team, consisting of staff
from DEQ divisions, draft the plan with guidance
from the department.

CHPP Steering
Committee

DEQ implementation actions include those of the

Albemarle-Pamlico National Estuary Partnership,
Office of Land and Water Stewardship, and Division
of Mitigation Services. Other participating state
agencies include the Division of Soil and Water
Conservation, NC Forest Service, Wildlife
Resources Commission, and the Department of
Agriculture and Consumer Services.

The CHPP Steering Committee consists of two
commissioners from each of the three commissions
specified in the Fisheries Reform Act - MFC, CRC,
and EMC. Their role is to review and approve of the
draft plan, be an advocate for the plan to their full
commission, meet regularly as a committee to
discuss solutions for difficult and cross-cutting
habitat and water quality issues, and review
implementation progress to ensure that the plan is
implemented.



he primary divisions responsible for implementing CHPP recommendations are the Division of
Marine Fisheries, Division of Coastal Management, Division of Water Resources, and Division
of Energy, Minerals, and Land Resources (Ch. 1).

Division of Marine Fisheries

The division, under the rulemaking authority of the
MFC, manages the commercial and recreational
fisheries in North Carolina’s estuarine and ocean
waters. The division protects habitats through fishing
gear rules, planning, research, and enhancement
activities. The division’s mission is to ensure
sustainable marine and estuarine fisheries for the
benefit of the people of North Carolina.

Division of Coastal Management

Under the rulemaking authority of the CRC, this division manages [
coastal development in accordance with the NC Coastal Area §
Management Act and the NC Dredge and Fill Law. The DCM works to
protect, conserve, and manage North Carolina’s coastal resources
through an integrated program of planning, permitting, education, and

research. ‘

Division of Water Resources

The DWR’s mission is to protect, preserve, enhance, and
manage North Carolina’s surface water and groundwater
resources for the health and welfare of the citizens of North
Carolina and the economic well-being of the state. This division
functions under the rulemaking authority of the EMC.

Division of Energy, Mineral, and Land
Resources

The division, under the rulemaking authority of the EMC, manages and
provides technical assistance related to sediment and erosion control,
stormwater management, mining, dams, and energy. The mission of
DEMLR is to promote the wise use and protection of North Carolina’s
land and geologic resources.




ubstantial implementation progress has been made over the past ten years, with some positive habitat
signs evident. In addition, some fishery species’ populations have rebounded or are showing strong signs
of recovery. Examples include spotted seatrout, red drum, gag grouper, black sea bass, oysters, and bay
scallops. While this advancement cannot be directly or solely related to habitat improvement, it is a
positive indication for management overall. Some examples of implementation success are below (Ch. 1).

Oyster restoration

¢ Since 2005, oyster sanctuary development has greatly
expanded. DMF has constructed 13 oyster sanctuaries in the
Pamlico Sound system, each ranging from 5 - 60 acres of
permitted area, and totaling 159 acres of developed reef (Ch.
3&12).

¢ Creation of an oyster shell recycling program provided
additional shell material to supplement the division’s shell
planting activities. Recycled and purchased shell and rock
material is used to create additional oyster reef habitat that
supports the oyster fishery and provides fish habitat. The area
of oyster reef created annually through shell planting varies
based on funding and availability of material. Despite budget
cuts, efforts continue through partnerships, grant funding, and
mitigation contract work (Ch. 3 & 12).

Improving strategies to reduce
nonpoint runoff

¢ EMC adopted coastal stormwater rules to reduce further
degradation of receiving waters (Ch. 14).

Mapplng and aSSGSSiDg ¢ DWR and DEMLR incorporated low impact development

techniques as acceptable Best Management Practice options

habltat COndlthH for controlling runoff from development (Ch. 14).

¢ Since 2005, much progress has been

made in submerged aquatic vegetation (SAV)
mapping. Through a coordinated partnership of
APNEP, DMF, DCM, DWR, and others, the entire
coast was mapped in 2007-2008, with portions
repeated in 2013 and 2015. A monitoring plan was
developed to improve mapping methods in low
salinity waters and to allow repeat mapping to
evaluate change over time (Ch. 4).

¢ DMF accelerated estuarine shellfish bottom
mapping (to a maximum water depth of 15 ft).
Mapping is now over 95% complete (Ch. 3).

¢ DCM mapped the coastal estuarine shoreline and
shoreline structures such as bulkheads and piers
(Ch.8).

¢+ DMF has developed and begun a process to
identify a subset of strategic habitats, based on
their condition and location. This will allow
conservation measures to focus on priority areas
(Ch. 13).




Managing shorelines

¢ DCM developed sediment criteria for beach nourishment and a Beach, =~ _
and Inlet Management Plan that provides guidelines for ocean beach SR
nourishment to minimize ecological impacts and address ’
socioeconomic concerns (Ch. 8).

¢ DCM has taken several actions to encourage greater use of living
shorelines for estuarine shoreline stabilization. Working with DMF,
DWR, and other agencies, DCM surveyed living shorelines for success,
and agencies worked to simplify the permitting process. Outreach to
multiple audiences through workshops, written material, and websites
continues (Ch. 8).

Coordination and compliance

Regular CHPP Steering Committee meetings and CHPP quarterly permit [t
reviewer meetings have greatly improved collaboration among divisions and
problem solving on cross-cutting issues. New compliance positions were
established in several divisions through appropriated funds, allowing greater
assessment of compliance. However, due to budget shortfalls and resulting
staff reductions over the past few years, divisions have maintained
compliance monitoring through reorganization, reprioritization, and placing
additional responsibilities on staff. (Ch. 1).

Research and outreach

+ The Coastal Recreational Fishing License grant program funded multiple research projects that were identified
as priorities in CHPP Implementation Plans or that will expand our understanding of the link between habitat
condition and fish use (Ch. 1).

¢ The National Estuarine Research Reserve has produced educational materials on the value of different fish
habitats and environmentally friendly shoreline stabilization techniques. The NERR also held workshops to
promote living shorelines (Ch. 14).

+ Several educational kiosks and displays on the value of fish habitat were constructed at a variety of museums
and public access locations using Coastal Recreational Fishing License funds (Ch. 14).

Restoring fish passage

¢ In 2012, a rock ramp fish passage was constructed around Lock and Dam #1 on the Cape Fear River by the
US Army Corps of Engineers to allow anadromous fish to migrate farther upstream to spawn. The work was
done collaboratively with DMF, WRC, USFWS, and other partners (Ch. 9).




Goals and Recommendations

GOAL 1:

IMPROVE EFFECTIVENESS OF EXISTING RULES AND
PROGRAMS PROTECTING COASTAL FISH HABITATS

North Carolina has a number of programs in place to protect coastal fisheries and the natural resources that
support them. The Marine Fisheries Commission has adopted rules addressing the impacts of certain types of
fishing gear and fishing practices that may damage fish habitats. The Coastal Resources Commission regulates
development impacts on certain types of critical habitat, such as saltwater marshes and Primary Nursery Areas.
The Environmental Management Commission has water quality standards that address pollution of all waters,
from direct discharges to dredge and fill impacts. The Division of Energy, Mineral, and Land Resources addresses
erosion and sediment control from land development or mining, and regulates energy activities. The Coastal
Habitat Protection Plan identifies strategies that could continue to improve rule compliance, coordination of
environmental monitoring, and outreach, which in turn will result in greater success in protecting critical fish
habitats (Ch. 15).

RECOMMENDATIONS:

1. Continue to ensure compliance with Coastal Resources Commis-
sion (CRC), Environmental Management Commission (EMC), and
Marine Fisheries Commission (MFC) rules and permits.

2. Coordinate and enhance:

a. monitoring of water quality, habitat, and fisheries resources
(including data management) from headwaters to the near-
shore ocean.

b. assessment and monitoring of effectiveness of rules estab-
lished to protect coastal habitats.

3. Enhance and expand educational outreach on the value of fish
habitat, threats from land use and other activities, and explanations
of management measures and challenges.

4. Continue to coordinate among commissions and
agencies on coastal habitat management issues.

5. Enhance management of invasive species with
existing programs. Monitor and track status in
affected waterbodies.




Goals and Recommendations

GOAL 2:

IDENTIFY AND DELINEATE STRATEGIC COASTAL
HABITATS

Maintaining healthy coastal fisheries requires consideration of the entire ecosystem and the way different types of
fish habitats work together. For example, coastal marshes help prevent erosion of shallow soft bottom habitat,
which provides a food source and corridor for juvenile finfish. Shell bottom reduces sediment and nutrients in the
water column, which enhances conditions for submerged aquatic vegetation. Together these habitats provide
different functions for fish and protective stepping stones for their migration through coastal waters. Fragmenting
these habitats, or damaging one of a series of interrelated habitats, makes it more difficult for aquatic systems to
support strong and healthy coastal fisheries. The Marine Fisheries Commission identified a need to locate
strategic habitats. These areas are a subset of all coastal habitats and consist of strategically located complexes
of fish habitat that provide exceptional ecological functions (“best of the best”), or are particularly at risk due to
vulnerability or rarity. These areas merit special attention and should be given high priority for research,
monitoring, and possibly conservation (Ch. 15).

RECOMMENDATIONS:

1. Support assessments to classify habitat value and condition by:

a. coordinating, completing, and maintaining baseline habitat mapping (including seagrass,
shell bottom, shoreline, and other bottom types) using the most appropriate technology.

b. selectively monitoring the condition and status of those habitats.

c. assessing fish-habitat linkages and effects of land use and other activities on those habi-
tats.

2. Continue to identify and field groundtruth strategic coastal habitats.




Goals and Recommendations

GOAL 3:

ENHANCE AND PROTECT HABITATS FROM ADVERSE
PHYSICAL IMPACTS

The CHPP identifies a number of ways in which fish habitats can be damaged by direct physical impacts. Some
examples include filling of wetlands, dredging of soft bottom habitat, destruction of shell bottom and hard bottom
areas, damage to submerged aquatic vegetation by use of certain types of fishing gear, and physical
obstructions that block fish movement to and from spawning areas. While large impacts can directly contribute to
the loss of habitat functions, the accumulation of many small impacts can make a habitat more vulnerable to
injuries from which it might otherwise recover quickly. In some cases, historic damage to a habitat can be
mitigated through the creation of sanctuaries where the resource can recover. One such program involves
creation of protected oyster reefs. In other cases, the cumulative impacts of multiple projects can be more
effectively managed through comprehensive planning (Ch. 15).

RECOMMENDATIONS:

1. Expand habitat restoration in accordance with
restoration plan goals, including:

a. increasing subtidal and intertidal oyster
habitat through restoration.

b. re-establishing riparian wetlands and stream
hydrology.

c. restoring SAV habitat and shallow soft
bottom nurseries.

2. Sustain healthy barrier island systems by
maintaining and enhancing ecologically sound policies for ocean and inlet shorelines, and
implement a comprehensive beach and inlet management plan that provides ecologically based
guidelines to protect fish habitat and address socioeconomic concerns.

3. Protect habitat from adverse fishing gear effects
through improved compliance.
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Goals and Recommendations

GOAL 3:

ENHANCE AND PROTECT HABITATS FROM ADVERSE
PHYSICAL IMPACTS

RECOMMENDATIONS:

4. Improve management of estuarine and public trust shorelines and
shallow water habitats by revising shoreline stabilization rules to include
consideration of site specific conditions, and advocate for alternatives to
vertical shoreline stabilization structures.

5. Protect and restore habitat for migratory fishes by:

a. incorporating the water quality and quantity needs of fish in water
use planning and management.

b. restoring fish passage through elimination or modification of
stream obstructions, such as dams and culverts.

6. Ensure that energy development and infrastructure is designed and sited
to minimize negative impacts to fish habitat, avoid new obstructions to
fish passage, and, where possible, provide positive impacts.

7. Protect and restore important fish habitat functions from damage
associated with activities such as dredging and filling.

8. Develop coordinated policies including management adaptations and guidelines to increase resiliency of fish
habitat to ecosystem changes.

Seasonal restrictions on navigational dredgung are am  effective means of
protecting ful during oru{-uwl,{-wwe/sofmwm e as during spowning
periods ov when early junenile fishe are growing in nursery areas.
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Goals and Recommendations

GOAL 4:

ENHANCE AND PROTECT WATER QUALITY

Clean water is essential to coastal fisheries. Water conditions necessary to support coastal fish include the right
combination of temperature, salinity, and oxygen, as well as the absence of harmful pollutants. Achieving and
maintaining good water quality for purposes of fish productivity requires management of both direct discharges to
surface waters and nonpoint runoff from land activities. While there have been great improvements to water
quality management, support through funding and technological advances is needed to sustain water quality as
coastal uses increase. The CHPP recommends strategies to address water quality impacts by maintaining rule
compliance through inspections, local government incentives, and developing new technology to reduce point
and nonpoint pollution through voluntary actions. Maintaining the water quality necessary to support vital coastal
fisheries will benefit not only the fishing industry, but also a large sector of the entire coastal economy built
around travel, tourism, recreational fishing, and other outdoor activities (Ch. 15).

RECOMMENDATIONS:

1. Reduce point source pollution discharges by:

a. increasing inspections of wastewater discharges, treatment
facilities, collection infrastructure, and disposal sites.

b. providing incentives and increased funding for upgrading all types
of discharge treatment systems and infrastructure.

c. developing standards and treatment methods that minimize the
threat of endocrine disrupting chemicals on aquatic life.

2. Address proper reuse of treated wastewater effluent and promote the use
of best available technology in wastewater treatment plants (including
reverse osmosis and nandfiltration effluent), to reduce wastewater
pollutant loads to rivers, estuaries, and the ocean.

3. Prevent additional shellfish closures and swimming advisories by:
a. conducting targeted water quality restoration activities.

b. prohibiting new or expanded stormwater outfalls to coastal
beaches and to coastal shellfishing waters (EMC surface
water classifications SA and SB) except during times of
emergency (as defined by the DWR’s Stormwater Flooding
Relief Discharge Policy) when public safety and health are
threatened.

c. continuing to phase out existing outfalls by implementing
alternative stormwater management strategies.

4. Enhance coordination with, and provide financial/technical support
for, local government/private actions to effectively manage
stormwater and wastewater.

12



Goals and Recommendations

GOAL 4:
ENHANCE AND PROTECT WATER QUALITY
RECOMMENDATIONS:

5. Continue to improve strategies throughout the river basins to reduce nonpoint pollution and minimize
cumulative losses of fish habitat through voluntary actions, assistance, and incentives, including:
a. improving methods to reduce pollution from construction sites, agriculture, and forestry.
b. increasing on-site infiltration of stormwater.
c. encouraging and providing incentives for implementation of Low Impact Development practices.
d. increased inspections of onsite wastewater treatment facilities.
e. increasing use of reclaimed water and recycling.
f. Increasing voluntary use of riparian vegetated buffers for forestry, agriculture, and development.
g. increasing funding for strategic land acquisition and conservation.
6. Maintain effective regulatory strategies throughout the river basins to reduce nonpoint pollution and minimize
cumulative losses of fish habitat, including use of vegetated buffers and established stormwater controls.

7. Maintain adequate water quality conducive to the support of present and future mariculture in public trust
waters.

6. Reduce nonpoint source pollution from large-scale animal operations by:

a. Ensuring proper oversight and management of animal
waste management systems. '

b. Ensuring certified operator compliance with permit and
operator requirements and management plan for animal
waste management systems.

For every 31 uwested we land
conservation . NC, tHhere &
estumated to e a 34 refwrn n
resouce goods and serviees alowe,
without considering otier economic
bevefifs.
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Priority Habitat Issue - Oyster Restoration

yster populations in North Carolina have declined by as much as 90% from historic levels.

Overfishing, habitat destruction, disease, and pollution have contributed to the significant decline and

slow recovery rates of oyster reefs. Recognized as an ecosystem engineer, oyster reefs are critical

economically for the seafood industry, and ecologically for improving water quality and providing fish
habitat. For 100 years, DMF has been “planting” oyster shell in open harvest areas to provide additional hard
substrate for oyster recruitment. The planted shell soon becomes a living oyster reef, enhancing the oyster fishery
and providing fish habitat. Since 1998, DMF has constructed 13 subtidal oyster sanctuaries where shellfish
harvest is not allowed. Oysters growing in the protected sanctuaries serve as broodstock, providing larvae that
recruit onto hard substrate in surrounding waters. Despite these efforts, oyster populations remain well below
historic levels, fishing pressure increases, and water quality declines. Lack of additional funding to purchase and
deploy hard material and conduct research limits the ability to expand oyster restoration activities. The CHPP
Steering Committee considers this one of the most important activities that could be done to improve habitat and
water quality in North Carolina’s coastal waters (Ch. 12).

Proposed Implementation Actions

Cultch Planting

¢ Increase spending limit per bushel of shell to compete with other states.

¢ Develop a cooperative public/private, self-sustaining shell recycling program by providing financial incentives
in exchange for recycled shell.

0 Work with the shellfish industry to institute an “oyster use fee” to help support the cultch planting program.

¢ Identify alternative substrates for larval settlement in intertidal and subtidal reefs, including a cost-benefit
analysis.

0 Establish long term monitoring program to support future decision making.

0 Utilize new siting tools and monitoring protocols to maximize reef success.

Hatchery Oyster Seed Production

¢ Explore options for increasing funds to support UNCW oyster hatchery.
0 ldentify regional genetic variability within NC.
0 Improve availability of seed oysters genetically suited to respective regions.

Oyster Sanctuaries

¢ Identify alternative substrates for larval settlement in intertidal/subtidal reefs, including cost-benefit analysis.
Identify the size and number of sanctuaries needed.

Develop reefs that deter poaching by mechanical means.

Utilize new siting tools to maximize reef success.

Explore options for in situ sampling protocol to incorporate alternative construction materials.

S OO O
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Priority Habitat Issues - Living Shorelines

iving shorelines is the term used for a type of designed shoreline stabilization technique that incorporates
live components such as marsh plants, frequently in combination with rock or oyster sill structures.
Wetland and shell bottom habitat along the shoreline have declined in many areas due to natural erosion
and vertical shoreline hardening with bulkheads. Living shorelines offer an effective alternative for
protecting waterfront property, while restoring fish habitat and ecosystem services. Since 2005, progress
has been made in documenting, through scientific studies, the benefits and limitations of living shorelines.
Research in North Carolina has shown that living shorelines support a higher diversity and abundance of
fish and shellfish than bulkheaded shorelines, effectively deter erosion, and survive storm events well.
Outreach efforts have been done to increase awareness of this technique to the public and contractors.
Nonprofit organizations and DCM have constructed several demonstration projects. Despite these efforts,
approximately 60 living shorelines have been permitted coastwide, in contrast to 93 miles of bulkheads
(based on 2012 DCM mapping). The CHPP Steering Committee requested that efforts continue to focus
on encouraging living shorelines to protect property, restore shoreline habitat, and improve water quality
(Ch. 12).

4

Outreach (

Proposed Implementation Actions | / |
AL
0 Seek funding and partnerships to increase the number of highly //' )
visible demonstration projects. o' /
0 Develop case studies that property owners can relate to that [{Z Wl
discuss site conditions, initial and ongoing costs, and performance ji& / e
of the structure. i ~
¢ Actively engage with contractors, realtors, and homeowners [
associations in the design and benefits of living shorelines.
¢ Enhance communications, marketing, and education initiatives to increase awareness of, and build demand
for, living shorelines among property owners.

Research

0 Examine the effectiveness of natural and other structural materials for erosion control and ecosystem
enhancement.

¢ Examine the long-term efficacy of living shorelines and vertical structures, particularly after storm events.

¢ Map areas where living shorelines would be suitable for erosion control.

0 Investigate use of living shorelines as BMP or mitigation options.

Permitting

¢ Continue to simplify the federal and state permitting process for living shorelines.

_—




Priority Habitat Issue - Sedimentation

edimentation in creeks, particularly in nursery areas, is a continuing concern. While a moderate amount of
sediment input is necessary to maintain shallow soft bottom habitat that supports wetlands, excessive
amounts can silt over existing oyster beds and submerged aquatic vegetation, smother invertebrates, clog
fish gills, reduce survival of fish eggs and larvae, reduce recruitment of new oysters onto shell, and lower
overall diversity and abundance of marine life. Pollutants such as toxins, bacteria, and nutrients bind to
sediment particles and are transported into estuarine waters, where they can accumulate in the sediment
and impact aquatic organisms. Sediment enters the upper estuary via runoff and ditching due to land
clearing activities associated with agriculture, forestry, and
development. Shoreline erosion, tidal inflow, and dredging also
contribute sediment in the lower estuary. Studies in North Carolina
indicate that relatively high sedimentation has occurred in the past. The
effect on estuarine productivity is uncertain. More assessment on the L
extent and effect of sedimentation in coastal creeks and rivers is
needed, along with current rates of sediment inputs, to determine the
best way to address the issue (Ch. 12).

Proposed Implementation Actions

0 Determine magnitude and change in sedimentation rates and source
over time at sufficiently representative waterbodies and regions.
0 Determine the effect of sedimentation in the upper estuaries on primary
and secondary productivity and juvenile nursery function.
¢ Encourage research for innovative and effective sediment control
methods in coastal river basins.
0 Encourage expanded use of voluntary stormwater BMPs and low impact development (LID) to reduce
sediment loading into estuarine creeks.
¢ Partner with NC Department of Transportation to retrofit road ditches that drain to estuarine waters.
0 Improve effectiveness of sediment and erosion control programs by:
+ Encouraging development of effective local erosion control programs to maintain compliance and
reduce sediment from reaching surface waters.
+ Enhancing monitoring capabilities for local and state sediment control programs (e.g., purchase
turbidity meters and train staff in their use). :
¢ Continuing to educate the public, developers, contractors, and farmers j&
on the need for sediment erosion control measures and techniques for

Sandra Hughes

effective sediment control.

¢ Provide education and financial/ &
. technical support for local and state
programs to better manage sediment
J control measures from all land [

In 2014, 6,290 acves were umpaired by tuwr-
bww{yfwﬁwa«éww{—wwfewwortm—
sification n constol subbosins (DWR 2014
Integrated Report).
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Priority Habitat Issue - Developing Metrics

eveloping metrics to assess habitat trends

and management effectiveness is the corner-
stone of habitat protection and restoration. Without
them, needed habitat conservation initiatives are
unknown. Ecosystem-based management is the process
where monitoring of ecosystem indicators is done to as-
sess the condition of the resource and the effectiveness
of management strategies; management actions are
modified based on monitoring results. This process
requires mapping all habitat to assess trends in
distribution, developing and monitoring representative
indicators to assess habitat condition, monitoring fish
use of habitats in priority areas, and developing
management performance criteria for measuring
success of management actions. The DEQ has already
initiated mapping and monitoring of some habitats, but
has not established continual monitoring to evaluate
management effectiveness. The Albemarle-Pamlico
National Estuary Partnership established ecosystem
indicators in 2012 to help determine the status of that
system. The DMF has identified strategic coastal
habitats in most of the coastal waters that are high
priority for protection so that fish populations are
sustained. More work is needed to establish a cyclic
process to monitor, assess, and successfully and
efficiently manage North Carolina’s coastal resources.

The lack of quantified trends in habitat condition and
success of management actions was identified as a
priority concern of the CHPP Steering Committee (Ch.
12).

 Set goals,
indicators,

* Map habitat

distribution

* Assess trends

targets, and
decision
thresholds

Monitor habitat ,
and determine if fish, and
ecosystem goals management
are met ) indicators

Proposed
Implementation Actions

0 Develop indicator metrics for monitoring the
status and trends of each of the six habitat
types within  North Carolina’s coastal
ecosystem (water column, shell bottom,
SAV, wetlands, soft bottom, hard bottom).

0 Establish thresholds of habitat quality,
quantity, or extent similar to limit reference
points - or traffic lights - which would initiate
pre-determined management actions.

0 Develop indicators for assessing fish
utilization of strategic coastal habitats.

0 Develop performance criteria for measuring
success of management decisions.

¢ Include specific performance criteria in
CHPP management actions where possible.

The Fuhery Reform Act reguires
the CHPP to describe, classify,
systems, including netlands,
SPOWANG Groundls, nursery areas,
sheellfish beds, ano submerged
aguotic wegetotion, and outstomnol-
g resource waters.



NC Coastal Habitats

orth Carolina’s coastal fish habitats provide crucial functions for the plants and animals living in them.
This diversity of interconnected habitats provides food and shelter in which to reproduce and grow for
a tremendous variety of fish, shellfish, and crustaceans. Protecting and restoring these habitats is es-
sential to the survival of North Carolina’s fisheries.

While poor water quality puts the habitats’ ability to function and support fish populations at risk, physical damage
caused by humans is also a serious threat. Conversion of wetlands by draining, filling, and water control projects
are the major sources of wetland loss in eastern North
Carolina. Shell bottom habitat along our coast has been i1 01802 Lo i i il ol iboe flad el il o hiclidniine
decimated by a century of excessive mechanical har- 57 o Fore oo st e i T C ST

vests and diseases. More recently, dredging for naviga-
tion channels and marinas, as well as damage from bot-
tom-disturbing fishing gear, threatens remaining shell
bottom and submerged aquatic vegetation habitat and
impedes establishment of those habitats. Submerged Wetlands

aquatic vegetation is also vulnerable to uprooting by Soft Bottom

boat propellers and to shading by docks and piers. Hard Bottom

These and other types of physical impacts affect the

ability of fish habitats to sustain fisheries and increase their vulnerability to water quality problems (Ch. 2-7).

Water Column
Shell Bottom
Submerged Aquatic Vegetation (SAV)

Habitats provide important functions for fish species.

Refuge: shelter for fish at various life stages and a place for plants and animals to attach

Nursery: refuge and foraging habitat suitable for development of juvenile life stages of fish, shellfish, and
crabs

Spawning: conditions that allow adults to reproduce

Foraging: presence and accessibility of food sources

Corridor: connectivity for safe passage among foraging, spawning, and refuge areas

population funds tie phhysical , chemwical , anol biological fea-
tures needed for Life.”
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NC Coastal Habitats

Il fish habitats are integral components of the entire aquatic ecosystem because species require use of

multiple habitats throughout their life history; the water column connects them all. Organisms occupy

specific areas or habitats that meet their needs for each particular life stage. Certain areas, such as
nursery areas, are especially important to fish production, and some, such as shallow grass beds, are particularly
vulnerable to human impacts. To maintain a healthy coastal ecosystem that provides all the ecological functions
necessary for North Carolina’s coastal fish populations, it is more effective to address the entire system of interde-
pendent habitats, rather than a single habitat type (Ch. 2-7).

Larvae driftinshore through
inlets and move into the upper,
low-salinity estuaries

Larvae settle out of the water
column into wetlands and
shallow softbottom habitat,
growing as they find food and
protection from predaters

Adults spawn in ocean waters

Young flounder forage on
shrimp and small fish living
among SAV beds, marsh
grass, and shell bottoms

Adult flounder migrate further
offshore for spawning

Adults migrate out to nearshore

ocean waters, foraging in the

surf zone, inlets, and on hard
bottoms

As flounder grow, they move
into deeperchannels and the
saltier portion of the estuary

The relationship between habitat conditions and populations of fishery species
is complex. In the past, the decline of a particular fish stock was often attributed
to overfishing. We know now that the quality and quantity of fish habitats is
important to healthy fish populations. Habitat loss and degradation make fish
populations more susceptible to overfishing and can cause a delay in recovery,
even after management actions have successfully reduced fishing pressures.
River herring and shortnose sturgeon are examples of species that have not
recovered despite lengthy fishing moratoriums. Thus, the status of fisheries can
be an indicator of impacts to fish habitats. Successful implementation of the
CHPP recommendations is a necessary component for sustaining productive
fisheries for future generations.
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Water Column - The Most Essential Habitat

ater column is the medium through which all aquatic habitats are connected, affecting all other
habitats and the distribution and survival of fish. The water column includes riverine, estuarine,
lacustrine, palustrine, and marine systems. Properties affecting fisheries resources and distribution
include: temperature, salinity, dissolved oxygen (DO), total suspended solids (TSS), nutrients (nitrogen, phos-
phorus), chlorophyll a, pollutants, pH, velocity, depth, movement, and clarity. Within a river basin, these proper-
ties change as you move from the headwaters to the ocean (Ch. 2).

Fish distribution in the water column is often determined by salinity and
proximity to inlets. The potential productivity of fish and invertebrates
begins with energy and nutrient production at the base of the food chain.
Productivity in the water column comes from phytoplankton, floating
plants, macroalgae, benthic microalgae, and detritus.

Economic Benefits

U.S. commercial and recreational saltwater fishing generated more than
$199 billion in sales in 2012, according to the Fisheries Economics of
the United States. In North Carolina, the recreational and commercial
fishery generated $1.87 billion in 2011.

Habitat Functions and Fish Use

The corridor between freshwater creeks or rivers and estuarine/marine
systems is important to all fish, particularly species whose life spans
more than one system, such as species that must migrate upstream to
spawn (anadromous) or marine-spawning estuarine-dependent species.

Water column provides nursery habitat for juvenile pelagic species, such as bluefish and pompano, in the surf
zone. Optimum physical and chemical properties, such as currents, temperature, and salinity determine survival
and settlement of larvae. The water column is a food source for all size organisms, supporting microscopic plants
and animals (phytoplankton and zooplankton), and prey species of all sizes.

The ability of the water column to provide predatory refuge
varies relative to area, depth, water quality, and vegetation.
Juvenile fishes are protected in shallow areas inaccessible
to larger fish. Turbidity and DO can provide refuge for
pelagic species by excluding predators that feed visually or
are not tolerant of low DO.

FACT 76,927 acres of coastal water column is

designated as Primary Nursery Area. 82,000 acres
is designated as Secondary or Special Secondary
Nursery Area.
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Water Column - The Most Essential Habitat

Status and Trends

The condition of the water column is described by physical and chemical properties, pollution indicators, and the
status of the fishery resources. However, evaluating the status and trends of water column characteristics is diffi-
cult. The number of monitoring agents, monitoring site distribution, frequency of data collection, and parameters
measured are not conducive to comprehensive water quality assessments. Monitoring for microbial contamination
of shellfish harvesting waters remains the most abundant meas-

urement of estuarine water quality. Data collected from monitoring FACT: As of March 2014, over 442,106
stations within the CHPP area include those from %1,020 shellfish acres of shellfish harvesting waters, or 20% of
growing area stations, 240 recreational water quality stations, and ¢lassified shellfish waters, were closed in North

+256 DWR ambient stations. Water quality data from selected sta- tCthglcl)r::n?i:(lar?gkhé?r;);i\’:ee:;f) Z;ﬁf:r;?:;ﬁzzm /_(\)Sr
tions are shown in the CHPP Source Document. :

an adaptive measure to reduce permanent
closures, 55,628 acres are conditionally
opened and closed based on rainfall and
sampling.

The health of pelagic fishery species can be an indicator of water
quality. Spanish mackerel, bluefish, and Atlantic menhaden are
positive examples of species with improving or stable populations.

Threats to Water Column

Whether certain species will thrive and 251
reproduce is strongly affected by Eﬁ:ﬁfsESt“ary
conditions such as water clarity, DO, 20 - = Tar/Pamlico
and nutrient levels. Fish kills and .Ef:jy Events
harmful algal blooms during the 1980s

and 1990s were visible signs of coastal
water quality problems. Most frequently
reported species in fish kills are Atlantic
menhaden, spot, flounder, and croaker.
Large fish kills have diminished
somewhat in recent years, but many
coastal waters remain impaired. Excess
sediment loading is the most common 0 , , , ,
cause of impairment. 2010 2011 2012 2013 2014

-
[4)]
y

Total Kill Events
o

[4)]

Human activities often change the chemistry of the water, reducing water quality. These changes can originate
from point sources, such as industrial or wastewater discharges, or from non-point runoff from construction or
industrial sites, development, roads, agriculture, or forestry. Any number of sources can result in pollutants and
sediment entering surface waters. It is apparent when excess sediment clouds the water and fills a waterway, but
beneath the water’s surface, these particles clog fish gills and bury plants, shellfish, and other aquatic species.




Shell Bottom - Building Reefs & Cleaning Water

hell bottom is unique because it is the only coastal

fish habitat that is also a fishery species (oysters).

Shell bottom is estuarine intertidal or subtidal bot-

tom composed of surface shell concentrations of
living or dead oysters, hard clams, and other shellfish.
Oysters, the primary shell-building organism in North Carolina
estuaries, are found throughout the coast, from southeast Al-
bemarle Sound to the South Carolina border. The protection
and restoration of living oyster beds is critical to the restoration
of numerous fishery species, as well as to the proper function-
ing and protection of surrounding coastal fish habitats. Histori-
cally, restoration was managed for oyster fishery enhance-
ment. Current efforts mix fishery and ecosystem enhancement
with sanctuary development (Ch. 3).

Economic Benefits

.

Conservatively, restored and protected oyster reefs provide up to $40,200 per acre per year (2012 dollars) in eco-
system benefits, including water filtration.and sediment stabilization. The dollar benefit of the nitrogen removal ser-

vice provided by oyster reefs was estlmate(ﬁb’be $3, 167 ier acre per year (2014 dollars).
PN

Habitat Functions and Fish Ugs " ’,

s

provides critical fish habitat for ecologically and eéqnonﬁicaﬂy important finfish, mollusks, and crustaceans. In North

Carolina, over 40 spedie's of fish and crustaceans have been documented to use natural

and restored oyster rfee.fé, including, AmerigyTéel, At}antic croaker, Atlantic menhaden,
= blackisea bass, sheepshead, spotted seatrout, red drum, and southern flounder. Oys-
ters are ecosystem engineers that alter current and flows, protect shorelines, and trap
and stabilize large quantities of suspended solids, reducing turbidity by building high
relief structures. The interstitial spaces between and within the shell matrix of oyster
reefs are critical refuges for the survival of recruiting oysters and other small, slow-
moving macrofauna, such as worms, crabs, and clams. Shell bottom is also valuable
nursery habitat for juveniles of commercially and recreationally important finfish, such as
black sea bass, sheepshead, gag grouper, and snappers. Additionally, shell bottom is
important foraging ground for many economically and ecologically important species.
The proximity and connectivity of oyster beds enhances the fish utilization of nearby
i habitats, especially SAV. Shell bottom contributes primary production indirectly from
plants on and around it, but it is more important for its high secondary productivity con-

. : tribution from the biomass of oysters and other macroinvertebrates living among the
shell structure. This in turn supports a high density of mobile finfish and invertebrates, which was found to be more
than two times greater than in marshes, soft bottom, and SAV.

Shell pottom areas nclude reefs made of living oysters or sihedls,
Located in tie subtidal or intertidal zowe of estuaries.
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Shell Bottom - Building Reefs & Cleaning Water

Status and Trends

North Carolina oyster stocks declined for most of the twentieth century. Poor harvesting practices led to initial
degradation and loss of shell bottom habitat in the Pamlico Sound area. After 1991, oyster stocks and harvests
F i began to collapse from disease mortalities and low spawning stock biomass. Harvests
acCl: Oyster began to rise again around 2002, and the trend has continued. Between 2000 and 2013,
beds were once SO, qiar gredging trips and hand harvest trips have risen substantially, with increasing harvest.
abundant that they . . e . . N
e e - A trend of stable or increasing spatfall coastwide is indicative of increasing larval availability,
navigation hazard. ~connectivity, and recruitment potential for restored and existing reefs. As of January 2015,

there were 13 established oyster sanctuaries, with an additional two proposed.

Threats to Shell Bottom

Shell bottom habitat can be damaged by overharvesting, mechanical harvest fishing gear, navigational dredging,
marinas and boating activity. Water quality degradation, especially toxin contamination, sedimentation, and
hypoxia, can cause lethal or sublethal impacts. Shell bottom is occasionally susceptible to diseases and microbial
stressors. The protozoan pathogen Perkinsus marinus, also called

‘dermo” has been responsible for major oyster mortalities in North '
Carolina. Monitoring of dermo disease by DMF shows a declining trend in
prevalence, with an increasing trend in overall infection.

Boring sponge, sponges belonging to the genus Cliona, are found in MEscas -
North Carolina shell bottom habitats. Boring sponges compromise the
integrity of shells and are linked to reduced reproductive viability and
possibly increased oyster mortality rates. Two North Carolina oyster
sanctuaries experienced dramatic population declines since 2012,
coinciding with increasing percent cover of marine boring sponge. Cliona
is endemic to North Carolina but has recently become more pervasive, especially on limestone marl rocks. To
improve reef design in high salinity waters, DMF is conducting research on alternative substrates to identify
materials that maximize oyster recruitment, growth, and survival, while offering high resistance to environmental
stressors, such as Cliona boring sponge.

Shell bottom s consicered
to be owe of the most
Hhreateved habitots
beconse of Ut greatly

redurced extent.
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SAV - Underwater Gardens

Habitat Profile
ubmerged aquatic vegetation (SAV) is a fish

habitat dominated by one or more species of | S:0/ Biiieilone

underwater vascular plants that occur in Provides refuge for fish and other aquatic animals
patches or extensive beds in shallow estuarine waters. Serves as food for fish and waterfow!
The presence and density of SAV varies seasonally and Produces dissolved oxygen
inter-annually. A key factor affecting distribution is Reduces wave energy and limits erosion

adequate light penetration; therefore, SAV occurs in Uses nutrients and traps sediments
shallow clear water. Sediment composition, wave energy, How Fish Use SAV

and salinity are also determining factors (Ch. 4). Nursery area for blue crab, pink shrimp, and red

drum
. Foraging area for spotted sea trout, gag, and
Economic flounder
Spawning area for spotted sea trout, grass shrimp,

Benefits and bay scallop

Refuge for bay scallop and hard clam

SAV habitat has a very high
economic value due to the ecosystem services it provides. The estimated value of SAV
and algal beds combined is $7,700/acre/year. This estimate takes into account services
such as seafood production, wastewater treatment, climate regulation, erosion control,
recreation, and others. The value of SAV for denitrification services (wastewater
treatment) is estimated at $3,000/acre/year compared to approximately $400/acre/year
for subtidal soft bottom. With North Carolina having the second largest expanse of SAV
on the east coast, protection and enhancement of this valuable resource should be a
high priority for the state.

Habitat Functions and Fish Use

Submerged aquatic vegetation is recognized as essential fish habitat because of five interrelated features —
primary production, structural complexity, modification of energy regimes, sediment and shoreline stabilization,
and nutrient cycling. Water quality enhancement and fish
utilization are especially important ecosystem functions of SAV
relevant to the enhancement of coastal fisheries. Seagrasses
produce large quantities of organic matter. Many fish species
occupy SAV at some point in their life for refuge, spawning,
nursery, foraging, and corridors. SAV is considered essential fish
habitat for red drum, shrimp, and species in the snapper-grouper
complex. Spotted seatrout are also highly dependent on SAV,
and bay scallops occur almost exclusively in SAV beds.

Due fo U stringent water guality reguirements, SAV presence
U considered a baroweter of water guality.
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SAV - Underwater Gardens

Status and Trends

There has been a global and national trend of declining SAV habitat, with seagrasses disappearing at rates
similar to coral reefs and tropical rainforests. In North Carolina, SAV loss has not been quantified, but anecdotal
reports indicate that the extent of SAV may have been reduced by as much as 50%, primarily on the mainland
side of coastal sounds. Mapping of SAV has been done by several entities since the 1980s, but often with
different methods, and not coastwide. Comprehensive mapping of SAV habitat in coastal North Carolina was
initiated in 2007 by a joint effort of federal and state agency and academic institutions. In 2013, mapping
protocols for high and low salinity areas was developed so that mapping can be repeated approximately every
five years on a rotational basis among five coastal areas. This mapping, in combination with

sentinel sampling, will allow trends to be assessed. In 2013 high salinity SAV from Currituck FaCt: Over
Sound to Bogue Sound were mapped using aerial photography and field groundtruthing. In 150,000 acres
Albemarle Sound and Tar-Pamlico River SAV was mapped in 2014-15 using a newly developed o:nsa'ggeg?;e
method for low salinity turbid waters with side scan data and low light underwater photography for  ~yastal North

groundtruthing. In 2015, SAV south of Bogue Sound was mapped. Carolina since

2000.
= While a quantified change analysis is not yet

available, preliminary review of core areas of SAV, such as
" behind the Outer Banks in Pamlico Sound and Core Sound,
did not detect large changes since previous imagery for those
areas in 2004. Expansion of SAV has been observed in
Albemarle Sound and south of Bogue Inlet. Bay scallop
abundance in the southern area is increasing in areas of
expanding SAV.

Threats to SAV

Major threats to SAV habitat are channel dredging and water
quality degradation from excessive nutrient and sediment
loading. Natural events, human activities, and an ever-
changing climate influence the distribution and quality of SAV
habitat. Natural events include shifts in salinity due to drought
and excessive rainfall, animal foraging, storm events, temperature, and disease. Submerged vegetation is
vulnerable to water quality degradation, in particular, suspended sediment and pollutant runoff. Large amounts
of algae and sediment make the water cloudy such that sufficient light cannot reach the plants, reducing their
growth, survival, and productivity. Dredges and boat propellers can also have a direct effect on SAV habitat by
uprooting and destroying the plants.

Light
Loading

26



Wetlands - Nature’s Nurseries

etlands are essential breeding, rearing, and feeding grounds for
many species of fish and wildlife. They provide critical ecosys-
tem services that contribute to healthy ecosystems and fisheries
habitat. Coastal wetlands cover 40 million acres in the continen-
tal United States, with 81% in the southeast. Wetlands require the presence of
water at or near the surface and vegetation adapted to wet soils. Wetlands occu-

py low areas, often marking the transition between uplands and submerged bot- |

tom, in areas subject to regular or occasional flooding by lunar or wind tides.
Wetlands are vegetated with marsh plants such as cordgrass and black needle
rush, or forested wetland species like sweet gum, cypress, and willows (Ch. 5).

habitats from erosion; providing abundant food an
finfish, shellflsh and other wildlife; and contrlbutlngv‘

Iands are linked to reduced risk of roodmg\wetI i
been Imked to increased hurricane roo da n

Additionally, wetlands provide food.
and predator refuge for larval, juve

Habitat Profile

Wetland Functions
Provide refuge and food for fish and other
animals
Filter pollutants
Trap sediments
Shoreline erosion control
Hold and slowly release flood waters
How Fish Use Wetlands
Nursery area for blue crab, shrimp, and
southern flounder, spot, and croaker
Foraging area for spotted sea trout, red
drum, and flounder
Spawning area for river herring, killifish,
and grass shrimp
Refuge for blue crab and grass shrimp

27

*Economic Benefits

It is estimated that over 95% of the
finfish and shellfish species commer-
cially harvested in the United States,
and over 90% in North Carolina, are
wetland-dependent.  Consequently,
wetlands significantly contribute to
the productivity of North Carolina’s
seafood and fishing industries.

The economic benefit of wetlands in providing
flood control, stabilizing shorelines, and trapping
and filtering pollutants has been extensively
studied. By providing flood control and reducing
shoreline erosion, wetlands protect coastal
property. Wetlands also protect property by
deterring shoreline erosion. Studies have shown
that even narrow (7-25m) marsh borders reduce
wave energy by 60-95%. These services explain
why wetland habitat has been linked to reducing
hurricane damage. One study estimated that the
loss of 1 acre of coastal wetlands could result in
a $13,360 loss in gross domestic product
($14,759 in 2014 dollars), and that U.S. coastal
wetlands could provide as much as $23.2 billion/
year (25.63 billion/year in 2014 dollars) in storm
protection services.



Wetlands - Nature’s Nurseries

Status and Trends

The 2015 CHPP Source Document summarizes wetlands within the CHPP region based on two data sources: the
National Land Cover Dataset (NLCD) and the National Wetlands Inventory (NWI). According to the 2011 NLCD,
there were 13,759,729 acres of woody and emergent herbaceous wetlands within the CHPP regions. This repre-
sents a 2.7% decrease in woody wetlands and an 18.9% increase in emergent herbaceous wetlands since 2001.
During the same time and area, developed land increased approximately 30%. The US Fish and Wildlife Service
(FWS) has produced a NWI since the mid 1970s. The distribution of these wetlands is presented in Table 5.1 of
the 2015 CHPP Source Document. Populations of spotted seatrout and red drum, two wetland-dependent species,
have shown great improvements in the past few years.

Statewide wetlands losses/gains and compensatory mitigation
Fact- Over 95 percent of during FY 2012/13, 2013/14, and 2014/15. Data reflect permitting

s U] Sleies cortiaiiel by DEQ and compensatory mitigation by DMS.

ly harvested finfish and shell-

fish are wetland dependent. Permitted gains and losses

Linear feet of streams 2012-13 2013-14 2014-15
Losses 81,473.0 117,694.0 59,498.9
Gains 48,712.0 78,024.0  22,620.0

Threats to Wetlands Net change 32,7610 39,6700  -36,878.9
Acres of wetlands

In the late 1800s and early 1900s, large Losses 203.6 98.9 102.1

amounts of wetland loss resulted from Gains 197.8 59.9 104.5

ditching and draining for agriculture and Net change -5.8 -39.0 2.4

forestry. Over the years, wetland loss has Acres of riparian buffers

occurred from dredging conversion to deep- Losses 75.6 48.0 56.1

water habitat for boat basins and navigation Gains 37.9 21.2 18.2

channels, followed by upland development, Net change -37.8 -26.9 -37.9

erosion, and shoreline hardening. *Data provided by DWR and DMS

Wetland impacts are now regulated by numerous federal and state laws including the US River and Harbors Act,
the US Clean Water Act, the NC Coastal Area Management Act (CAMA), and the NC Dredge and Fill Law,
among others. Wetland filling for development and wetland loss due to erosion and rising water levels are
currently the primary threats. Reduction of vegetated buffers can result in wetland loss and increased stormwater
runoff. Legislative changes increasing thresholds for permitted impacts could contribute to additional freshwater
wetland loss. Mitigation is required for larger wetland
impacts. Offsetting historic wetland loss may now be
possible through opportunities such as wetland
restoration on conservation lands, creating marsh
habitat on wunused dredge disposal sites, and
constructing living shorelines.

Covstol wetlands are critical
nursery oveas ondl serwe as tie
priuvery buffer befueen land
ond water -based umpacts.
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Soft Bottom - The Dynamic Habitat

oft bottom is unconsolidated, unvegetated sediment that occurs in freshwater, estuarine, and marine

systems. Mud flats, sand bars, inlet shoals, and intertidal beaches are specific types of soft bottom.

Grain size distribution, salinity, DO, and flow characteristics affect the condition of soft bottom habitat

and the type of organisms that use it. Soft bottom covers approximately 1.9 million acres. North Caroli-
na’s coast can be divided into geologically distinct northern and southern provinces. In the northern province
(north of Cape Lookout), the seafloor consists of a thick layer of unconsolidated mud, muddy sand, and peat sed-
iments. The low slopes of the bottom result in an extensive system of drowned river estuaries, long barrier is-
lands, and few inlets. The southern province has a thin and variable layer of surficial sands and mud, with under-
lying rock platforms, a steeper sloping shoreline with narrow estuaries, short barrier islands, and numerous inlets
(Ch. 6).

Habitat Functions and Fish Use

Soft bottom is important as a storage reservoir of nutrients, chemicals, and g
microbes in coastal ecosystems, allowing for both deposition and ¥
resuspension of nutrients and toxic substances. The surface supports § \),
benthic microalgae, contributing substantial primary production to the
coastal system. Estuarine soft bottom supports over 400 species of benthic |
invertebrates in North Carolina. Juvenile stages of species such as summer
and southern flounder, spot, Atlantic croaker, and penaeid shrimp use the
shallow unvegetated flats, which larger predators cannot access, as i
important nursery habitat. As fish get larger, they will venture out of protectlve cover to forage in soft bottom.
Fishery independent data from shallow creeks and bays in Pamlico Sound documented 78 fish and invertebrate
species. Eight of those — spot, bay anchovy, Atlantic croaker, Atlantic menhaden, silver perch, blue crab, brown
shrimp, and southern flounder — comprised > 97% of the total nekton abundance. Soft bottom between
structured habitat (SAV, wetlands, shell bottom) acts as a barrier to connectivity, which can be beneficial to small
invertebrates by reducing predation risk. Fish and invertebrates that commonly occur in this habitat, including
hard clams, flatfish, skates, rays, and other small cryptic fish such as gobies, avoid predation by burrowing into
the sediment, thus camouflaging themselves from predators. Ocean soft bottom, particularly in the surf zone and
along shoals and inlets, serves as an important feeding ground for fish that forage on benthic invertebrates.
These predators generally have high economic value as recreational and commercial species, and include
Florida pompano, red drum, kingfish, spot, Atlantic croaker, weakfish, Spanish mackerel, and striped bass. Many
demersal and estuary-dependent fish spawn over soft bottom habitat in North Carolina’s coastal waters.

Habitat Profile

Soft Bottom Functions

e Stores and recycles nutrients, chemicals

e Is a source of sand for other habitats

e Provides an area for marine animals to burrow

How Fish Use Soft Bottom ]
Nursery area for blue crab, flounder, and croaker Saff bottomw UNO(M&L% f%U{’IM’e/S

Foraging area for seatrout, red drum, and flounder s as ol ﬁw{-s, uddets, shoals,

Spawning area for shrimp, sturgeon, and kingfish chanrunel bottoms ondl oceom
J
Refuge area for hard clam, shrimp, and flounder ) |




Soft Bottom - The Dynamic Habitat

Economic Benefits

Soft bottom benefits the economy by providing habitat for critical food sources, by cycling nutrients, burying
pollutants, and dampening wave energy. Beaches are extremely valuable for tourism and recreation, including surf
fishing, surfing, and beach going. One study, averaging data from seven North Carolina beaches, found the net
economic benefits of a day at a beach ranged from $14—$104 for single day trips and $14 to $53 overnight stays.
For example, the total average annual benefits of long-term beach nourishment was estimated to be $14,836,688
(2014 dollars) due to recreational and storm damage reduction benefits.

Status and Trends

Comprehensive mapping of soft bottom habitat has not been completed. The loss of more structured habitat, such
as SAV, wetlands, and shell bottom, has undoubtedly led to gains in soft bottom habitat. The quality of soft bottom
habitat is a better indicator of soft bottom status than quantity. The best available information on sediment quality
comes from EPA’s latest National Coastal Condition Report (NCCR V). The report rated the coast from North
Carolina to Florida at 3.6 (fair) overall, while sediment quality was rated 2 (fair to poor), which was lower than in
previous reports. Sediment quality is based on toxicity, contaminants, and total organic carbon (TOC). The
percentage of area determined to be in poor condition was 13%. The primary reason for the low rating was
sediment toxicity. The quality of soft bottom habitat can affect species abundance and diversity. Sediments in soft
bottom habitat can accumulate both chemical and microbial contaminants, potentially affecting benthic organisms
and community structure. Tidal creeks are sensitive to various aspects of human
development, but sensitivity depends on the size and location of the creeks. Because tidal Fact:
creeks are the nexus between estuaries and land-based activities, potential for
contamination is high. Intertidal creeks close to headwaters demonstrate greater
concentrations of nonpoint source contamination than larger systems near the mouth. The
degree of contamination also depends on the impervious cover surrounding the land.

Threats to Soft Bottom

Inadequate information is available to determine the current
condition of soft bottom. Many human activities aimed at
: enhancing the “coastal experience” can inadvertently degrade
this habitat. The ecological functions provided by soft bottom
can be altered by activities such as dredging for channels or
marinas, shoreline stabilization, water churning in marinas, and
use of certain types of fishing gear. Along the oceanfront, jetties
form barriers to the movement of sand, altering the natural
sediment cycle. Excess nutrient concentrations in coastal
rivers, in combination with certain environmental conditions,
can lead to no or low oxygen levels near the bottom, killing the
benthic organisms in the sediment, which reduces food
availability for larger invertebrates and fish. Sediment
contaminated with toxins can affect reproduction and growth of

Saft bott str 6{4{ mﬂ’m&s shellfish and other aquatic animals. Soft bottom habitat is
tire water colwmin by the con- relatively resistant to a changing environment.

stont cycling of nuwtrients and

30



Hard Bottom - Rocks, Reefs, and Wrecks

ard bottom habitat, also referred to as live bottom or reef, consists of exposed areas of rock or

consolidated sediments that may or may not be characterized by a thin veneer of live or dead biota and

is generally located in the ocean rather than in the estuarine system. Natural hard bottom is colonized
to a varying extent by algae, sponges, soft coral, hard coral, and other sessile invertebrates. In South Atlantic
waters, hard bottom can consist of exposed rock ledges or outcrops with vertical relief or can be relatively flat and
covered by a thin veneer of sand.

Artificial reefs are structures constructed or placed in waters for the purpose of enhancing fishery resources.
Because artificial reefs become colonized by algae, invertebrates, and other marine life, they provide additional
hard bottom habitat and serve similar ecological functions for fish. Some of the materials used in artificial reef
construction are vessels, concrete pipe, or prefabricated structures such as reef balls. The DMF Artificial Reef
Program is responsible for deployment and maintenance of artificial reef sites in state and federal waters. There
are 50 DMF-managed artificial reefs of varying construction in North Carolina, of which 29 are located in federal
ocean waters, 13 in state ocean waters, and eight in estuarine waters (Ch. 7).

Habitat Functions and Fish Use

Exposed hard substrate provides stable attachment surfaces
for colonization by numerous marine invertebrates and algae.
This productive three-dimensional habitat is often the only
source of structural refuges in open shelf waters and a source
of concentrated food. Most reef fish spend almost their entire
life cycle on hard bottom, which serves as nursery, spawning,
and foraging grounds. The presence of ocean hard bottom off
North Carolina, along with appropriate water temperatures,
allows for the existence of a temperate-to-subtropical reef fish
community and a snapper-grouper fishery. Because of their
importance for spawning, nursery, and foraging, all of the
nearshore hard bottoms off North Carolina have been federal-
ly designated as Habitat Areas of Particular Concern for the
snapper-grouper complex.

Economic Benefits

Between 2011 and 2013, the North Carolina
5 > commercial snapper-grouper fishery
Hab]_tat PrOflle harvested an annual average of 1,638,434 Ibs
of fish (total of 5,015,570 Ibs) with an annual
Hard Bottom Functions market value of over $4.2 million (total for 3
 Provides a place for sponges, algae, and coral to attach years - $12,567,964). During that same time
o Offers refuge for reef fish period, recreational fisherman (private boats,
« Supplies new sand through erosion charter boats, and head boats) harvested an
How Fish Use Wetlands average of 568,146 Ibs of fish in the snapper-
grouper complex/year, for a total of 1,204,439
Ibs. Economic benefits also include revenue
from the dive industry, since hard bottom reefs
are popular dive sites.

Nursery area for groupers, snapper, and black sea bass
Foraging area for king mackerel, gag, and snapper
Spawning area for black sea bass, grouper, and tropicals
Refuge area for gag and black sea bass
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Hard Bottom - Rocks, Reefs, and Wrecks

Status and Trends

The condition of shallow hard bottom in North Carolina state territorial waters is of particular importance to the
health and stability of estuary-dependent snapper-grouper species that utilize this habitat as “way stations” or
protective stopping points as they emigrate offshore. Because of market value, high recreational participation, and
the associated fishing tackle industry, the offshore snapper-grouper complex supports productive commercial and
recreational fisheries. The South Atlantic Fishery Management Council reported that nearshore hard bottoms in
the South Atlantic were considered to be in “good general” condition overall in 2002. Although adequate
information exists on the distribution of hard bottom off the North Carolina coast, little information is available to
evaluate the status and trends of hard bottom habitat in state territorial waters. The black sea bass populations
north and south of Cape Hatteras and gag grouper have improved in the past few years.

Fact: 50 artificial reefs are located

in ocean waters along North Caroli-
na’s coast and 8 are located in estua-
rine waters. In addition, there are nu-
merous shipwrecks along the coast

Threats to Hard Bottom

| Threats to nearshore hard bottom habitat in North
Carolina include beach nourishment, certain fishing
gear, and water quality degradation. Sand from
nourished beaches can also cover hard bottom
structures. Studies have found that some hard bottom
areas adjacent to nourished beaches were buried by
sand washed off of nourished beaches. These once
productive reef fishing grounds are no longer fished due
to poor yield. Boat anchors and bottom trawls can
uproot coral and tear loose chunks of rock. Poor water
quality can affect growth or survival of the invertebrates
living on hard bottom structure. A growing threat to hard

A bottom is the impact of the highly invasive Pacific
lionfish on the reef community. This species has rapidly expanded in range from more southerly waters to North
Carolina, and has exhibited extremely high predation rates on snapper and grouper species. Ocean acidification
is another concern. More acidic ocean water over time is expected with increasing carbon dioxide levels which
can cause calcium based organisms like corals and sponges to disintegrate.

The hard pottow habitat of tie Nortiv
Covolina const s considered crucial
mony commercially mnmportont ypecies
of grouper and wmapper.
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ACRONYM LIST

APNEP: Albemarle-Pamlico National Estuary Partnership
BMPs: Best Management Practices

CAMA: NC Coastal Area Management Act

CHPP: Coastal Habitat Protection Plan

CRC: Coastal Resources Commission

CRFL: Coastal Recreational Fishing License

DACS: Department of Agriculture and Consumer Services
DCM: Division of Coastal Management

DEMLR: Division of Energy, Mineral, and Land Resources
DENR: Department of Environment and Natural Resources
DEQ: Department of Environmental Quality (formerly DENR)
DMF: Division of Marine Fisheries

DMS: Division of Mitigation Services

DO: Dissolved Oxygen

DOT: Department of Transportation

DSWC: Division of Soil and Water Conservation

DWR: Division of Water Resources

EBM: Ecosystem-Based Management

EFH: Essential Fish Habitat

EMC: Environmental Management Commission

EPA: US Environmental Protection Agency

FWS: US Fish and Wildlife Service

LID: Low Impact Development

MFC: Marine Fisheries Commission

NCCR: National Coastal Condition Report

NCFS: NC Forest Service

NLCD: National Land Cover Database

NWI: National Wetlands Inventory

SAFMC: South Atlantic Fishery Management Council
SAV: Submerged Aquatic Vegetation

SCC: Sedimentation Control Commission

SCH: Strategic Coastal Habitats

SWCC: Soil and Water Conservation Commission

TOC: Total Organic Carbon

TSS: Total Suspended Solids

USACE: US Army Corps of Engineers

WRC: Wildlife Resources Commission

For more information or to download the CHPP and Source Document, go to
http://portal.ncdenr.org/web/mf/habitat/chpp/downloads

This document should be cited as follows:
NCDEQ (North Carolina Department of Environmental Quality). North Carolina Coastal Habitat
Protection Plan. Morehead City, NC. Division of Marine Fisheries; 2016. 33 p.

COAST;
QQ‘ AL

-hvironmental

Quality

. s


http://portal.ncdenr.org/web/mf/habitat/chpp/downloads

PAT MCCRORY

Governor

DONALD R. VAN DER VAART

Environmental T
Quality
CRC-16-02
January 24, 2016
MEMORANDUM
TO: Coastal Resources Commission
FROM: Tancred Miller

SUBJECT: 2015 N.C. Sea level Rise Assessment — Final Report

Session Law 2012-202

N.C. Session Law 2012-202 (HB 819), directed the CRC and DCM to perform a number studies,
including an update of the 2010 Sea Level Rise Assessment Report, and instructed the CRC to direct the
Science Panel to deliver the updated report no later than March 31, 2015. The law required the updated
report to consider spatial variations sea level rise, based upon a review of the relevant literature and data
from federally-maintained tide gauges. The legislation mandated the reporting of regional rates of sea
level rise, as well as a discussion of predictive modeling and opportunities for public comment.

N.C. Session Law 2012-202 (HB 819) further directed the CRC to make the draft report available for
public comment, to hold a public hearing at the CRC’s first meeting after March 31, 2015, and to deliver
the final report, along with public comments and any sea level rise rules or policies adopted or under
consideration, to the Environmental Review Commission by March 1, 2016.

Additionally, the law directed the CRC to “study the economic and environmental costs and benefits to
the North Carolina coastal region of developing, or not developing, sea-level regulations and policies.”
The CRC determined at their April 2015 meeting that since there are no regulations or policies under
consideration, it is not feasible to study potential costs or benefits at this time, and any future regulations
will undergo a fiscal impact analysis as required under the N.C. Administrative Procedures Act.

Science Panel

Prior to and shortly after the start of work on the report, three members of the Science Panel stepped
down, leaving several vacancies on the volunteer panel. The CRC issued a call for nominations for new
members, as well as for potential ad hoc members to participate only on the sea level rise study. After
receiving and reviewing the nominations, the CRC added just one new member to the panel - Greg
“Rudi” Rudolph - and no ad hoc members.

Following the membership changes, the panel consisted of 10 members, all unpaid volunteers serving at
the pleasure of the CRC. In addition to the significant undertaking of preparing the new sea level rise
report, the panel had already been assisting DCM for several months with evaluating the feasibility of
eliminating the CRC’s Inlet Hazard Areas of Environmental Concern (AEC), and applying appropriate
development standards from the adjacent Ocean Erodible AEC to the Inlet Hazard Areas. This feasibility
study was also required under S.L. 2012-202, and the final report was due to the Legislature by Jan. 31,
2015, just two months before the law made the draft sea level rise report due to the CRC.

—"Nothing Compares“~_.




The full membership of the Science Panel that conducted the sea level rise study included:

e Dr. Margery Overton, Chair
Department of Civil, Construction, and Environmental Engineering, N.C. State University

e  Mr. William Birkemeier, Co-Chair
Field Research Facility, ERDC/CHL, US Army Corps of Engineers

e Mr. Stephen Benton
N.C. Division of Coastal Management (Retired), Raleigh

e Dr. William Cleary
Center for Marine Science, University of North Carolina at Wilmington

e Mr. Tom Jarrett, P.E.
U.S. Army Corps of Engineers (Retired), Wilmington

e Dr. Charles "Pete" Peterson
Institute of Marine Sciences, University of North Carolina at Chapel Hill

e Dr. Stanley R. Riggs
Department of Geological Sciences, East Carolina University

e  Mr. Spencer Rogers
North Carolina Sea Grant, Wilmington

e Mr. Greg “Rudi” Rudolph
Shore Protection Office, Carteret County

e Dr. Elizabeth Judge Sciaudone, P.E.
N.C. State University, Raleigh

Charge to the Science Panel

The CRC issued a study charge to the panel in June 2014, and requested an initial draft by December 31,
2014 for use in a technical peer review process. The charge was based upon the requirements in the law,
and the CRC included a request to limit the projection to 30 years into the future. The CRC intended the
30-year projection to become the standard time period used in future updates, rather than the much longer
time horizon used in the 2010 report. The panel accepted the charge at their July 2014 meeting.

CHARGE TO THE SCIENCE PANEL

The CRC has determined that the issue of potential sea level rise is of extreme
importance to the State, its policy makers and the citizens of NC. It is further noted
that periodic updates of current data are vital to help formulate future policy.

The CRC therefore charges the Science Panel to conduct a comprehensive review of
scientific literature and available North Carolina data that addresses the full range of
global, regional and North Carolina specific sea level change.

The CRC further determines that the scope and time period of the study and report
regarding sea level rise shall be limited to a “Rolling 30-Year Time Table”. It is the
intent of the CRC that this rolling 30-year time table will be updated every five years.




Report Development

With a start date of July 2014, and a technical peer review draft due by December 31% of the same year,
the panel held monthly in-person meetings in order to complete the task by the CRC’s deadline. DCM
provided logistical support, but panel members were responsible for all research and writing.

The Science Panel’s goal for their process was to be open and transparent, that all of the data and
information used be publicly available, and that their methodology be easily replicated by other scientists.
The panel also decided that all of the mathematical calculations and formulas used in developing the rates
would be included in the report.

The panel met five times between July and December 2014, and delivered the peer review draft to DCM
on December 31%. All panel meetings were open to the public and advertised at least a week in advance,
and all meetings were attended by members of the public and the media. Time was set aside at every
meeting to allow public input, and the panel received public input at every meeting.

The December 31% draft was delivered to the CRC, and to the technical peer review team of Drs. Robert
Dean and James Houston. The panel met again in January and March of 2015 to complete the technical
peer review process and finalize the draft for the commission.

The panel delivered the final draft to DCM on March 31, 2015, as required by the session law. This began
an extended public comment period, which the CRC held open until December 31, 2015. DCM received
just over a dozen public comments during this period, and they are attached to the final report.

Technical Peer Review

A technical peer review process was designed to address claims of bias that were heard after the 2010
report was completed, and to ensure that the report considered the full range of sea level change data and
hypotheses in the peer-reviewed scientific literature, as required by the Legislature. Chairman Gorham
obtained consent from two well-known, and widely respected, scientists who had previously published
papers challenging the some of the research findings of accelerating sea level rise rates.

Dr. Robert G. Dean

Bob Dean was Professor Emeritus in the Coastal and Oceanographic Engineering Program,
Civil and Coastal Engineering Department, University of Florida, Gainesville, Florida.
Sadly, Dr. Dean passed away in February 2015.

Dr. James R. Houston
Dr. Houston is Director Emeritus of the U.S. Army Engineer Research and Development
Center, the R&D laboratories of the Corps of Engineers.

The panel and peer reviewers set up a timeline for the process that included an initial technical review by
Drs. Dean and Houston in mid-January 2015, a response from the panel by mid-February, and a final
review by Drs. Dean and Houston by the end of February. The technical peer reviews and Science Panel
responses are included in the attached materials.

Next Steps

The final report package is attached for your approval. Upon approval by the CRC, staff will deliver the
final report and accompanying documents to the department, and the department will submit the complete
package to the General Assembly Environmental Review Commission.
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Disclaimer: This report was prepared by the N.C. Coastal Resources Commission’s Science Panel, acting
entirely in a voluntary capacity on behalf of the Coastal Resources Commission. The information
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Members of the CRC Science Panel

The Science Panel consists of the following individuals, who serve voluntarily and at the pleasure of the
Coastal Resources Commission.

Dr. Margery Overton, Chair
Department of Civil, Construction, and Environmental Engineering, N.C. State University

Mr. William Birkemeier, Co-Chair
Field Research Facility, ERDC/CHL, US Army Corps of Engineers

Mr. Stephen Benton
N.C. Division of Coastal Management (Retired), Raleigh

Dr. William Cleary
Center for Marine Science, University of North Carolina at Wilmington

Mr. Tom Jarrett, P.E.
U.S. Army Corps of Engineers (Retired), Wilmington

Dr. Charles "Pete" Peterson
Institute of Marine Sciences, University of North Carolina at Chapel Hill

Dr. Stanley R. Riggs
Department of Geological Sciences, East Carolina University

Mr. Spencer Rogers
North Carolina Sea Grant, Wilmington

Mr. Greg “Rudi” Rudolph
Shore Protection Office, Carteret County

Dr. Elizabeth Judge Sciaudone, P.E.
N.C. State University, Raleigh



Executive Summary: 2015 Science Panel Update to 2010 Report and
2012 Addendum

Charge: This report has been written by the members of the Science Panel as a public service in
response to a charge from the Coastal Resources Commission (CRC) and the N.C. General Assembly
Session Law 2012-202. The CRC charge specified that sea level rise projections be developed for a 30-
year timeframe.

Background: The Science Panel, along with six additional contributors, issued a report in March 2010
titled “North Carolina Sea Level Rise Assessment Report.” In response to a series of questions by the
CRC, in April 2012 the panel issued a follow up Addendum to the report. As stated in these documents,
the Science Panel recommendation was for re-assessments to be completed every five years. The
present document serves as the 2015 update of the 2010 report.

Approach: It is critical to the Science Panel that our process be transparent. Therefore all numerical
values used in this report, as well as the corresponding sources, are presented. In addition,
mathematical calculations and formulas employed are described in detail.

What’s New: This document expands on the 2010 report and 2012 addendum in a number of important
ways, including the following:

e Inclusion of scenario based global sea level rise predictions from the most recent Intergovernmental
Panel on Climate Change (IPCC) Report (AR5).

e Emphasis on the spatial variation of relative sea level rise rates as evidenced by the analysis of data
collected by NOAA tide gauges along the North Carolina coast.

e Additional discussion of the expected spatial variability in relative sea level rise rates along the North
Carolina coast due to geologic factors.

e Review of recent research indicating that ocean dynamics effects may be a significant source of
spatial variability in existing relative sea level rise rates along the North Carolina coast.

e Discussion of recent research into the impacts of sea level rise on the frequency of relatively minor
coastal flooding not necessarily associated with storms (nuisance flooding).

e Examination of dredging effects on tide range and sea level signal.

e Consideration of a 30-year time frame for sea level rise projections as requested by the CRC.

e Development of a range of predictions at each of the long-term tide gauges along the North Carolina
coast based on a combination of local vertical land motion information and the IPCC scenarios.

Summary: Sea level is rising across the coast of North Carolina. The rate of local sea level rise varies,
depending on location (spatially) and the time frame for analysis (temporally). Two main factors affect
the spatial variation of rates of sea level rise along the North Carolina coast: (1) vertical movement of
the Earth’s surface, and (2) effects of water movement in the oceans (including the shifting position and
changing speed of the Gulf Stream). There is evidence from both geological data and tide gauges that
there is more land subsidence north of Cape Lookout than south of Cape Lookout. This contributes to
higher measured rates of sea level rise along the northeastern N.C. coast. Oceanographic research
reveals a strong link between speed and position of the Gulf Stream and sea level. This effect has been



observed to increase sea level primarily north of Cape Hatteras. The differences in the rates of relative
sea level rise (meaning, the rate of sea level rise at a specific location including local effects, and distinct
from the global average rate of sea level rise) at different locations along the North Carolina coast are
evident in the sea level trends reported by the National Oceanic and Atmospheric Administration
(NOAA) at tide gauge stations along the North Carolina coast. Five tide gauges along the state’s coast
have collected water level data for long enough to have reported sea level trends. Two are located in
Dare County: one of those at the U.S. Army Corps of Engineers’ Field Research Facility in Duck and
another at the Oregon Inlet Marina. A third is located in Carteret County at the Duke University Marine
Lab dock in Beaufort. The fourth station is located in Wilmington, at the U.S. Army Corps of Engineers’
maintenance yard and docks at Eagle Island. This location is in New Hanover County, immediately
adjacent to Brunswick County. These stations still continue to record water level data. The fifth station
was located at the Southport Fishing Pier, but is no longer active.

NOAA makes available these data and an analysis of rate based on linear regression. Data span the time
period from the initial installation of the gauge through December 2013 for the gauges at Duck, Oregon
Inlet Marina, Beaufort and Wilmington and through 2008 for the gauge at Southport. NOAA reports a
high, a low, and a mean value for the rate of relative sea level rise using a 95% confidence interval for
each gauge. The Science Panel worked closely with Dr. Chris Zervas (e.g., Zervas 2001, Zervas 2009,
Zervas et al. 2013) at the NOAA National Ocean Service Center for Operational Oceanographic Products
and Services, who provided additional analyses of tide gauge data for this report. The existing published
rate of sea level rise is converted to a future elevation by multiplying the rate plus or minus the 95%
confidence interval (for the high/low estimates respectively) by 30 years — the time frame specified by
the CRC for the projections in this update.

Since tide gauges only measure past sea levels, the Science Panel used the most recent report of the
Intergovernmental Panel on Climate Change (AR5) to provide scenario-based global sea level rise
projections. The scenarios chosen to model sea level rise over the next 30 years are the IPCC’s low
greenhouse gas emissions scenario (RCP 2.6) and the high greenhouse gas emissions scenario (RCP 8.5),
as all other scenario projections fall within the range of these two. These values were combined with
rates of vertical land movement (subsidence) determined by the analysis of tide gauge records and
provided by NOAA (Zervas et al. 2013; Zervas, pers. comm. 2014) to develop a range of values across the
North Carolina coast.

Table ES1 summarizes the results. Using existing gauge rates, sea level rise across North Carolina by
2045 would vary from a low estimate of 2.4 inches (with a range between 1.9 and 2.8 inches) at
Southport to a high estimate of 5.4 inches (with a range between 4.4 and 6.4 inches) at Duck.
Considering the IPCC scenario RCP 2.6 combined with vertical land movement, sea level rise would vary
from a low estimate of 5.8 inches (with a range between 3.5 and 8.0 inches) at Wilmington to a high
estimate at Duck of 7.1 inches (with a range between 4.8 and 9.4 inches). Considering IPCC scenario RCP
8.5 with vertical land movement, sea level rise would vary from a low estimate of 6.8 inches (with a
range between 4.3 and 9.3 inches) at Wilmington to a high estimate at Duck of 8.1 inches (with a range
between 5.5 and 10.6 inches).



Table ES1. Three relative sea level rise (RSLR) scenarios by 2045 using published tide gauge rates (NOAA
2014a), and IPCC scenario projections RCP 2.6 and RCP 8.5 (Church et al. 2013) representing the lowest and
highest greenhouse gas emission scenarios, combined with local vertical land movement (VLM) at each tide
gauge.*

Tide Gauge IPCCRCP 2.6 + VLM | IPCC RCP 8.5 + VLM

Projections

Station RSLR in 30 years RSLR in 30 years RSLR in 30 years
(inches) (inches) (inches)
Mean Range Mean Range Mean Range
Duck 5.4 4.4-6.4 7.1 4.8-9.4 8.1 5.5-10.6
Oregon Inlet 4.3 2.7-5.9 6.3 3.9-8.7 7.3 4.7-9.9
Beaufort 3.2 2.8-3.6 6.5 4.2-8.7 7.5 5.0-10.0
Wilmington 2.4 2.0-2.8 5.8 3.5-8.0 6.8 4.3-9.3
Southport 2.4 1.9-2.8 5.9 3.7-8.2 6.9 4.4-9.4
*Note: Projections were rounded to the nearest tenth of an inch.

Using the Projections: The range of sea level values (from 1.9 to 10.6 inches) reported in Table ES1
reflects both the uncertainty in the predictions and the spatially varying nature of sea level in North
Carolina. Economic, social and environmental sustainability in the coastal region of North Carolina will,
in part, be dependent on how this information is used. Agency groups should work in an open and
informed manner with the scientific community, local landowners and political bodies, and other
affected stakeholders to consider acceptable levels of risk. Planning objectives that span longer time
frames (greater than 30 years) will require looking at the IPCC results directly as the IPCC scenarios begin
to differ significantly beyond 30 years.

Table ES1 reflects change in mean sea level. Recent research into the frequency of coastal flooding has
shown that, regardless of the rate of rise, as the mean sea level increases, North Carolinians should
expect more frequent flooding of low-lying areas.

Future Data Collection, Data Analysis and Reporting: Recommendations are made to:

e continue to monitor oceanographic research with regards to the effect of ocean-atmospheric
oscillations and regional ocean currents (e.g., the Gulf Stream) on sea level,

e sustain existing water level recording stations and land movement measurements and establish
additional gauges to provide more complete spatial coverage,

e review updated satellite sea level data as the record is extended and consider use of these data
in the future,

e consider additional analysis of the tide gauge data to standardize the time period covered using
the NOAA analysis of rate procedures, and

e update the assessment every five years to include the rapidly changing science of projecting sea
level rise.
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ARS5: Fifth Assessment Report — the most recent report (2013) on climate change from the
Intergovernmental Panel on Climate Change

CORS: Continuously Operating Reference Stations — ground based reference stations that continuously
collect and record GPS data

Eustatic Sea Level — the global sea level; eustatic sea level changes affect all areas across the globe and
include changes in the volume of water in the ocean or changes in ocean basins that affect the volume
of water they can hold

GIA: Glacial Isostatic Adjustment — describes the Earth’s rebound, both positively and negatively, from
the melting of kilometers-thick ice sheets that covered much of North America and Europe during the
last glacial maximum approximately 20,000 years ago

GPS: Global Positioning System — a satellite based navigation system that provides location and time
information anywhere on or near Earth where there is an unobstructed line of sight to four or more GPS
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GSL: Global Sea Level — the global average sea level

IPCC: Intergovernmental Panel on Climate Change — the leading international body for the assessment
of climate change. It operates under the auspices of the United Nations (UN)

Nuisance flooding — flooding events not necessarily associated with storms

OE: Oceanographic effects — changes in sea level due to movement of the ocean waters, including
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RCP: Representative Concentration Pathways — four greenhouse gas concentration trajectories adopted
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Thermal expansion of ocean water — increase in ocean water volume due to a corresponding increase in
water temperature

VLM: Vertical land movement or vertical land motion —sinking or rising of the Earth’s surface (i.e.,
subsidence or uplift, respectively)
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1. Introduction

In 1954, Hurricane Hazel made landfall at the border of North Carolina and South Carolina as a
category 4 hurricane arriving at spring high tide and packing 140 mph winds (Smith 2014). Her
winds, waves and 18-ft storm surge swept across the barrier islands causing wide-spread
destruction along the coast. In North Carolina, 19 people died; on Long Beach only five of 357
homes survived. Hurricane Hazel was one of the most damaging storms in North Carolina
history. Because of the sea level change that has occurred since, a storm of similar intensity
today, 60 years later, would have a storm surge approximately 5 inches higher (~10 inches
higher north of Cape Hatteras). In low lying areas of the coast, a few inches may be the
difference between the ground floor of a house staying dry or being underwater. Sea Level
change is not a new coastal hazard, but over time it “exacerbates existing coastal hazards such
as flooding from rain or tide, erosion, and storm surge” (Ruppert 2014). Over time, rising water
levels also increase the occurrence of nuisance flooding (flooding events not necessarily
associated with storms) during more frequent events (like monthly spring tides) (Sweet et al.
2014, Sweet and Park 2014, Ezer and Atkinson 2014).

Because of the potential impact of future sea levels to coastal North Carolina, in 2009 the
Coastal Resources Commission (CRC) asked the Science Panel on Coastal Hazards to develop an
assessment of future sea levels for NC. The first assessment was published in March 2010 (NC
Science Panel 2010). Because climate and sea level science is advancing rapidly, the 2010 report
recommended an update every five years. In 2013 the CRC, responding to Session Law 2012-
202 from the N.C. General Assembly, requested the first 5-year update using the latest science
to estimate future sea levels. The CRC requested that the update consider only the next 30
years, from 2015 to 2045 (see Appendix A for the charge from the CRC and Appendix B for S.L.
2012-202) rather than the 90-year timeframe used in the original report.

Since our original report, there have been significant advances in climate science and the
publication of several major reports, including the 2013 report of Working Group | (WG1) to the
Fifth Assessment (AR5) of the Intergovernmental Panel on Climate Change (IPCC 2013b, 2013c).
That report is a thorough and updated analysis of climate and sea level prediction. It represents
a 5-year effort by 250 authors and their conclusions were based on 9,200 published papers and
were finalized after fielding 50,000 comments.

Because the IPCC report is based on peer-reviewed research and is itself peer-reviewed science,
it is the most widely used and vetted climate document. We make use of their projections in
the present report. The AR5 scenarios are currently also being used in recent efforts by New
York State (New York State Energy Research and Development Authority 2014) and the
Canadian coast (Zhai et al. 2014).



Also published since our 2010 report are the 2014 update to the United States National Climate
Assessment, which includes sea level predictions (Melillo et al. 2014) and a series of studies of
sea level along the Atlantic coast which are relevant to North Carolina and are discussed in this
report.

In this update, we:
1) Introduce the concept of sea level and the variables that control sea level change;

2) Provide and explain how sea level change varies across coastal North Carolina and the
factors that control that variation;

3) Present a range of sea level values appropriate for different areas of North Carolina,
which may occur by 2045 based on the IPCC scenarios as well as local geologic and
oceanographic variations;

4) Provide guidance as to how to interpret and make use of these values.

2.  Sea Level Change: What influences ocean water levels?

The sea level at any location and time is known at the Relative Sea Level or RSL, which is the
combination of three primary factors including the Global Sea Level (GSL), Vertical Land
Movement (VLM) and Oceanographic Effects (OE). GSL and RSL are discussed in this section;
VLM and OE are discussed in Section 3. These parameters are usually discussed in terms of their
rates of temporal change, commonly expressed in mm/year.

2.1 Historical Sea Level Change

Over the scale of 10,000s to 100,000s of years, climate has oscillated between extensive
periods of cold and warm phases, triggering the uptake of seawater in glacial ice during cold
stages of global climate and the release of this water during warm episodes (Wright 1989).
Periods of glaciation and interglaciation, and the corresponding fall and rise of sea level
respectively have been well documented in the geologic record using an array of indicators
[e.g., oxygen isotopes in calcium carbonate fossils, coral reef terraces, marsh peat elevation and
geochemistry, paleo-shorelines, etc. (Cohen and Gibbard 2011; Blanchon and Shaw 2005; NOAA
2014b)]. The cyclicity of the “Ice Ages” has been used to signify the Quaternary geologic period,
which includes both the Pleistocene and Holocene Epochs.

As depicted in Figure 1 (Imbrie et al. 1984) the most recent previous interglacial (warm) period
was approximately 125,000 years ago when sea level was ~16 to 20 feet above present, which
was subsequently followed by a period of glaciation that reached a maximum at ~20,000 years
ago when sea level was ~425 feet below present. Currently, we are in a warm phase that was
first marked by rapid de-glaciation and rising sea level, which also represents the demarcation
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of the Pleistocene/Holocene boundary (Figure 2, Donoghue 2011; Fairbanks 1989; Peltier and

Fairbanks 2006; Bard et al. 2010). Climate and sea level have relatively plateaued over the past

5,000 years and sea level is estimated to have risen on the order of 3 feet during this timeframe

(Figures 2 and 3; Kemp et al. 2011).
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Figure 1. Global sea level curve over the scale of 100,000s of years developed from the marine delta 80
record, which also depicts the last interglacial highstand and glacial maximum. (Modified from Imbrie et al.
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corals and paleoshoreline indicators constraining sea level movement since the last glacial maximum.

(Adapted from Donoghue 2011).



0.2m (0.7 ft)
0.0
Relative
Sea Level ~1-0.1
3
£ -0.2
-0.2 m (-0.7 ft) 4 03
1920 1940 1960 1980
-0.4 m (-1.3 ft) 4
0.6 m (-2.0 ft) -
Tide-gauge records Salt-marsh records
MNC avemgew Charleston, SC D Sand Point . Tump Point
-0.8 m (-2.6 ft) T T T T
1600 1700 1800 1900 2000
Year (A.D.)

Figure 3. Sea level curve over the scale of the past decades or centuries of years based on N.C. salt marsh
records, presented along with the N.C. and S.C. tide gauge records superimposed upon the latter portion of
the salt marsh data. The rate of sea level rise has ranged from approximately 0-2 mm/year during the
timeframe shown. (Adapted from Kemp et al. 2009)

2.2 Global or Eustatic Sea Level (GSL)

Sea level movement attributable to changes in the volume of water in the world’s ocean basins,
in general responding to cooling and warming, is referred to as eustatic or Global Sea Level
(GSL) change. There are many forces driving changes in water volume (Table 1, Church et al.
2013) and future GSL is anticipated to be controlled predominantly by the thermal expansion of
ocean water and mass loss from glaciers, ice caps, and ice sheets on the Earth’s surface.

Table 1. Major factors contributing to Global Sea Level (GSL), representing the volume change of water in the
world’s ocean basins; and their respective inputs to the present rate of GSL change. (Adapted from Church
et al. 2013))

FACTORS CONTRIBUTING TO GLOBAL SEA LEVEL (GSL)
FROM 1993-2010

Thermal Expansion (+) or Contraction (-) 39%
Glaciers (non Greenland and Antarctica) 27%
Greenland and Antarctic ice sheets 21%
Land water storage 13%




2.3 Relative Sea Level (RSL)

Relative sea level is the measurement of the sea surface elevation relative to a local datum
incorporating both the global rate of rise and other dynamics affecting land and/or sea
movement such as tectonic uplift, land subsidence, glacial isostatic adjustment (GIA), ocean-
atmospheric oscillations, and other non-climatic local oceanographic effects (Table 2, Church et
al. 2013). Importantly, tide gauges and satellites record relative sea level changes at particular
locations. For instance, in areas where mountain building is occurring, the land may be rising at
a rate close to that of GSL. Therefore, the measured rate of sea level rise would be close to
zero. Conversely, in areas where land is subsiding (sinking), sea level measurements will record
sea level rise at a higher rate than global sea level rise because GSL is rising and the land is
sinking, producing an additive effect.

Table 2. Major factors contributing to positive and negative changes to the surface of the Earth and sea.
These changes affect Relative Sea Level (RSL). (Adapted from Church et al. 2013.)

FACTORS CONTRIBUTING TO CHANGES IN THE EARTH & SEA SURFACES

LAND SEA
Plate Tectonics Ocean-Atmospheric Oscillations
Faults El Nifio Southern Oscillation
Volcanic-isostasy Atlantic Multi-decadal Oscillation
Earthquakes Pacific Decadal Oscillation

Oceanographic effects on western

Glacial Isostatic Adjustment .
] boundary currents like the Gulf Stream

Subsidence River run-off/floods
Structural deformation Astronomical Tides
Compaction Wind driven pile up
Loss of interstitial fluids Sea Surface Topography
(hydrocarbon and/or water) (changes in water density & currents)
3. Relative Sea Level Change: What causes variation across North
Carolina?

Along the North Carolina coast, sea level is rising. The rate of rise varies depending on the
location. There are two primary reasons for this variation: vertical land motion (VLM) and the
effects of ocean dynamics. These are discussed in this section.



3.1 Vertical Land Motion (VLM)

Two primary regional elements impact vertical land motion that have long-term overprints on
North Carolina’s relative sea level record — structural deformation of the bedrock underlying
the coastal plain (Grow and Sheridan 1988; Klitgord and Hutchinson 1988; N.C. Geological
Survey 1991; Snyder et al. 1993) and glacial isostatic adjustment in response to the retreat of
glacial ice sheets in North America (Horton et al. 2009; Peltier 2004). These factors segregate
the North Carolina Coastal Plain into different zones of relative sea level change.

Tectonic Structural Deformation Resulting in Subsidence and Uplift

The rifting of the supercontinent Pangea and formation of the Atlantic Ocean that began 180
million years ago had (and continues to have) a pronounced impact on the spatial geometry
and physical dynamics of the N.C. Coastal Plain and Continental Shelf (Dillon and Popenoe 1988;
Gohn 1988; Klitgord and Hutchinson 1988; Riggs et al. 2011). The resulting deformation of the
crystalline rock (bedrock) created structural lows providing basins for subsequent deposition of
thick sequences of sediment/rock, and structural highs that limited the amount of
sediment/rock accumulation. The rates of modern subsidence and uplift are related to the
processes still at work that created the highs and lows of the bedrock surface and determined
the thickness of sediment/rock accumulation, as well as the subsequent erosion and loss of
sediments/rocks. In general, there is a greater amount of subsidence associated with the
structural lows that correspond to areas of thick sediment/rock accumulation and conversely,
less subsidence, or a greater likelihood of uplift associated with the structural highs and areas
of low sediment/rock accumulation areas. This produces the fundamental differences between
the southeastern and northeastern North Carolina coastal systems, which are characterized by
stability to slight uplift and subsidence, respectively (Riggs 1984; Poponoe 1990; Riggs and
Belknap 1988; Schlee et al. 1988; Riggs et al. 1990, 1995; Snyder et al. 1990).

Glacial Isostatic Adjustment (GIA)

GIA describes the Earth’s rebound, both positively and negatively, from the melting of
kilometers-thick ice sheets that covered much of North America and Europe during the last
glacial maximum approximately 20,000 years ago (Peltier 2004). Accumulation and subsequent
melting of vast ice masses caused the depression and release, respectively, of the Earth’s
surface beneath the ice sheet and developed fore-bulges of the surface out in front of the ice
sheet. The ongoing rates of GIA rebound are measured directly in the northern portions of the
U.S., but are primarily estimated based upon model studies within the southern portions of the
country, including North Carolina. More specifically, models for the northeastern North
Carolina coastal system demonstrate the region was part of a fore-bulge that lifted the Earth’s
surface upward during the last glacial maximum, but which has been collapsing (subsiding)
since and continues today (Engelhart et al. 2009, 2011; Horton et al. 2009). This phenomenon



also causes some ocean basins to be subsiding as mantle material moves from under the
oceans into previously glaciated regions on land.

Other Factors Influencing Vertical Land Motion

The extraction of fluids such as water and fossil fuels from subsurface sediments by extensive
pumping is also known to increase regional land subsidence as evidenced in southern
Chesapeake Bay, Va.; Houston, TX; etc. (Eggleston and Pope 2013; Coplin and Galloway 1999).
However no studies have been conducted citing fluid extraction as a factor in eastern North
Carolina, even in the coast’s major water Capacity Use Areas where high levels of fresh-water
aquifer pumping occurs; specifically the Central Coastal Plain Capacity Use Area or in the
Capacity Use Area #1 region near the Aurora phosphate mine and Pamlico River Estuary (NC
Department of Environment and Natural Resources 2014).

Geological Zonation of the North Carolina Coastal Plain

Studies demonstrate there is a regional effect of uplift and subsidence on RSL rise in North
Carolina (Engelhart et al. 2009, 2011; Kemp et al. 2009, 2011; van de Plassche et al. 2014).
However on the basis of existing data, it is extremely difficult to separate the effects of
structural deformation from GIA processes. Consequently, the Science Panel assumes for the
purpose of this analysis that both processes are ongoing and differentially impact the North
Carolina coastal system. Because no data are available to constrain the precise inputs of the
two processes, they are considered together as a net influence on vertical land motion. Regions
with substantial variations in the rate of vertical land motion have been delineated for coastal
North Carolina and are described below and graphically depicted in Figure 4. The figure was
developed by members of the Science Panel and it is important to note the lines represent the
general location of divisions in geologic characteristics and are not to be interpreted as
delineation for policy implementation.

Zone 1: Carolina Platform: Old crystalline basement rocks form a high platform within

this zone that is capped by a relatively thin layer of younger marine sediment units. This
results in higher land topography; a broad, shallow, rock-floored continental shelf; and a
coastal system of narrow barrier islands and estuaries (Riggs et al. 1995, 2011). This
zone is characterized by a relative rate of uplift of 0.24 mm/yr £0.15 mm (van de
Plassche et al. 2014).

Zone 2: Albemarle Embayment: The old crystalline basement rocks slope downward to

the north forming a deep basin which has been buried through time with a very thick
layer of younger marine sediments (Mallinson et al. 2009). This results in very low land
topography; a narrow and deep sediment-floored continental shelf; and a coastal
system dominated by broad, embayed estuaries and high wave energy barrier islands
(Riggs et al. 1995, 2011). This zone is characterized by a high rate of relative subsidence
of 1.00 £ 0.10 mm/yr (Engelhart et al. 2009, 2011; Kemp et al. 2009, 2011).

7



Zone 3: Cape Lookout Transition Zone: This intermediate zone occurs in the region

where the crystalline basement rocks of the Carolina Platform (Zone 1) dip gradually
into the deeper basin of the Albemarle Embayment (Zone 2) (Snyder et al. 1990, 1993).
The resulting coastal system contains sediment rich barrier islands with extensive beach
ridges, dune fields, and moderate sized shore-parallel estuaries (Riggs et al. 1995, 2011).
Since there is a general northward slope of both the basement rocks and the younger
sequence of marine deposits between the uplift of Zone 1 and the subsidence of Zone 2,
the vertical land movement in this area likely falls in a range between those two zones.

Zone 4: Inner Estuarine Hinge Zone: This is an intermediate zone that generally

constitutes the central Coastal Plain in northeastern NC. It represents the transition
from the upper Coastal Plain to the west and the lower Coastal Plain to the east which is
dominated by the Albemarle Embayment (Zone 2) (Brown et al. 1972; Riggs 1984). The
crystalline bedrock occurs at intermediate depths and is covered by a moderately thick
sequence of older marine sediments. The coastal system within this hinge zone consists
of the inner or western portions of the drowned river estuaries that grade westward
and upslope into the riverine systems of the stable upper Coastal Plain (Riggs et al.
1995, 2011). Since the Inner Estuarine Hinge Zone occurs between the stable region of
the upper Coastal Plain to the west and the subsiding Albemarle Embayment (Zone 2) to
the east, subsidence is estimated to have an approximate value between zero and 1
mm/yr (as measured in Zone 2).

The information presented for Zones 1 through 4 is intended to be utilized as estimates of the
VLM contribution characterizing the difference between the GSL and the different RSL values
observed along the North Carolina coast. This assumption is predicated by the following: (1) the
geographic area of each zone is large and therefore the underlying geology is spatially
heterogeneous, resulting in different rates of VLM within each zone; (2) similarly, the collapse
of the deglaciation fore-bulge is also not uniform across the northern provenance of the state
and subsidence rates across Zones 2 and 4 most notably will be different; (3) the VLM numbers
were obtained from sediment studies at two discrete locations in two of the four zones—the
VLM calculation therefore is applicable to only the specific sampling location(s) and again may
not represent the entire zone; and (4) no exact VLM numbers are provided for Zones 3 and 4,
rather, the values are expected to be in a range between known values in adjacent zones.



(1) CAROLINA PLATFORM
(low relative uplift)

(2) ALBEMARLE EMBAYMENT
{high relative subsidence)

(3) CAPE LOOKOUT TRANSITION
{moderate relative subsidence)

(4) INNER ESTUARINE HINGE
(low relative subsidence)
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—_—
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Figure 4. Zones of uplift and subsidence across coastal North Carolina based on major differences in
structure, composition, and thickness of the underlying geologic framework.

3.2 Oceanographic Effects

Data observed from tide gauges (NOAA 2014a) show sea level rise rates along the mid-Atlantic
coast of more than twice the global sea level rise average rate from 1900 to 2009 of 1.7 mm/yr
determined by Church and White (2011). Some of that difference is attributed to vertical land
movement, discussed in the previous section, and the remainder to short and longer term
oceanographic effects (see Table 2). Examples relevant to the N.C. coast include sea level
response to the Atlantic Multi-decadal Oscillation (AMO), North Atlantic Oscillation (NAO), and
velocity changes and position shifting of the Gulf Stream (Ezer et al. 2013). The signature of
these is imprinted in the sea level record (both satellite and tide gauge measurements) and
considerable recent research has looked at separating out temporal, local, and global effects.

Sallenger et al. (2012) identified a “hotspot” approximately 600 miles north of Cape Hatteras
where the sea level rise rate increase was 3 to 4 times the global rate, while south of Cape
Hatteras there was no increase. Houston and Dean (2013) examined the tide gauge analysis of
Sallenger et al. (2012) and pointed out that because of long-term quasi-periodic variations in
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the record up to 60 years (see Chambers et al. 2012), the records used for computing
acceleration were too short. Most studies use a linear (or quadratic) regression analysis to
compute the sea level trend and acceleration which is sensitive to both record length and the
variation included in the period of coverage. Ezer (2013), and Ezer and Corlett (2012) used an
Empirical Mode Decomposition/Hilbert-Huang Transformation (EMD/HHT) to remove the
guasi-periodic variations from the trend, thereby allowing the direct computation of the
acceleration in the record. They found similar findings to those of Sallenger et al. (2012) and
Boon (2012) with marked differences north and south of Cape Hatteras. There is evidence that
the Atlantic Ocean circulation is slowing down (Smeed et al. 2014), resulting in a weakening of
the Gulf Stream. Ezer et al. (2013) and Ezer (2013) hypothesize that variations in the Gulf
Stream location and strength change the sea surface height gradient, raising sea level along the
U.S. East Coast north of Cape Hatteras and lowering sea level in the open ocean southeast of
the Gulf Stream. They correlate observational data to Gulf Stream changes in support of this
hypothesis.

Kopp (2013) examined the findings in the mid-Atlantic of Boon (2012), Sallenger et al. (2012),
and Ezer and Corlett (2012) using a different technique, a Gaussian Process model. He
confirmed a recent shift toward higher than global sea level rise rates in the mid-Atlantic, but
noted that the rates were not unprecedented within the available record and would need to
continue for two more decades before they would exceed the range of past variability. Yin and
Goddard (2013) and Calafat and Chambers (2013) also examine the relationship between
variation in oceanographic observations and sea level change along the Atlantic coast and
obtained similar patterns as in Ezer (2013).

Along with these studies of the change in RSL along the Atlantic coast are new studies into the
increased frequency of minor flooding. Flooding occurs when sea level, typically during a storm
or during high tide, exceeds land elevation. Sweet et al. (2014), Sweet and Park (2014) and Ezer
and Atkinson (2014) show that water level exceedance above an elevation threshold for
“minor” (meaning, not necessarily associated with a storm event) coastal flooding, established
by the local NOAA National Weather Service forecast offices, has increased over time, and that
minor, nuisance flooding event frequencies are accelerating at many East and Gulf Coast
gauges. They found that some of the increased frequency of flooding resulted both from high
rates of VLM at locations like Duck, N.C. and from natural oceanographic variation. These
factors were less important at Wilmington, N.C. but the frequency of nuisance flooding has also
increased there because of the low elevation threshold established by the local forecast office.
Ezer and Atkinson (2014) and Boon (2012) have both examined nuisance flooding using
available tide station data. All of these studies strongly indicate that, as mean sea level rises,
the frequencies of flooding will increase at all locations.

The studies discussed above, all published in just the past two years, represent the interest and
focus on the mid-Atlantic and the challenge of separating naturally varying ocean dynamics
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from GSL changes. Relevant to North Carolina is the growing evidence that sea level change is
currently greater north of Cape Hatteras (after the Gulf Stream separates from the coast) than
it is to the south and that oceanographic effects at times can greatly influence RSL along the
coast. At this stage, it is unknown whether oceanographic effects on RSL will persist into the
future; however, this is an important area of current oceanographic research which should be
followed closely in future sea level rise assessment reports.

The variability of relative sea level change along the North Carolina coast is examined further in
the following section, using data measured at tide gauges.

4. Tide Gauge Data in North Carolina

In North Carolina there are five NOAA tide gauges with published rates of sea level change. The
measured rates vary along the coastline, with the highest in Dare County in the northeast and
the lowest along New Hanover and Brunswick counties to the south. The Science Panel worked
closely with Dr. Chris Zervas (e.g., Zervas 2001, Zervas 2009, Zervas et al. 2013) at the NOAA
National Ocean Service Center for Operational Oceanographic Products and Services, who
provided additional analyses of the tide gauge data for this report.

4.1 Measured Historical Local Sea Level Rise in North Carolina

In order to accurately determine historical sea level change trends nationwide, Zervas (2001,
2009) used National Water Level Observation Network stations with a minimum of a 30-year
record, because trends computed with shorter data ranges have wide error bars and in some
cases differ noticeably from longer-term stations nearby. The data analyzed are monthly mean
sea levels, which are the arithmetic average of all of the hourly data for each complete calendar
month. The monthly data are characterized as an autoregressive time series of order 1 and
processed such that the monthly seasonal trend is identified and removed and a linear long-
term trend is determined (Zervas 2001, 2009). This method accounts for the fact that
consecutive monthly mean water levels are not independent variables, and it provides an
estimate of the uncertainty associated with the long-term trend.

Published sea level trends are available (NOAA 2014a) through calendar year 2013 for five
stations along the North Carolina coast (see Figure 5). These long term trends are presented in
Table 3. In general, the sea level trends from the stations north of Cape Hatteras (Duck, Oregon
Inlet) are substantially higher than those from the stations south of Cape Hatteras, with the
highest sea level rise in North Carolina measured at Duck.
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Figure 5. Location of NOAA tide gauges with published sea level trends in North Carolina.

Table 3. Long Term Sea Level Change Trends in North Carolina (NOAA 2014a).

Station Sea Level Change Time Span of the
Trend, mm/yr Coverage Dates
(North to South) (NOAA 20143) Data (years)
Duck 457 +0.84 1978-2013 36
Oregon Inlet 3.65+1.36 1977-2013 37
Beaufort 2.71+£0.37 1953-2013 61
Wilmington 2.02+0.35 1935-2013 79
Southport 2.00+0.41 1933-2008 76

The monthly mean sea level trend plots from NOAA for each location are shown for reference
in Figure 6. It is noted that the Oregon Inlet and Southport gauges have some discontinuity in
their records. Zervas (2001, 2009) notes that at some locations where sea level trends were
determined, there are long data gaps. However, it is stated that the existing discontinuous data
can still provide good estimates of linear mean sea level trends because the vertical datums
have been carefully maintained through periodic leveling to stable benchmarks with respect to
the adjacent landmass (Zervas 2001, 2009).
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Figure 6. Monthly mean sea levels with seasonal trends removed, for each station with published sea level
trends. The long-term linear trend is also shown, including its 95% confidence interval. (NOAA 2014a)
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The 2010 Sea Level Rise Assessment Report based its projections on the Duck gauge, the only
ocean gauge with a long-term record. The other gauges were not used due to concern that
dredging could have altered the tide range and the sea level trend. On the Cape Fear River,
mean high water, as recorded by the Wilmington tide gauge, had been found to have risen
significantly after the deepened channel efficiently circulated more water (Hackney and
Yelverton 1990). Dredging events and corresponding depths of the Cape Fear channel are
shown in Table 4. The impact of increasing the tide range on sea level depends on how mean
low water is altered relative to mean high water. If mean low water goes down the same
amount that mean high water goes up, the change is symmetrical and the sea level record is
not altered by the dredging.

Dredging impacts have since been analyzed using two methods — numerical modeling and
more detailed analysis of the water level records. The North Carolina Flood Mapping Program is
upgrading the coastal flood maps using a storm surge model that is initially verified by modeling
the daily tides. The present Wilmington and Beaufort tides were compared to the results
obtained using the shallower channel depths in place at the beginning of the tidal record (R.
Luettich, pers. comm. 2013). The modeling found no significant dredging impacts for the
Beaufort gauge. However, the modeling found an increase in the Wilmington tide range of 15
cm since the tide gauge was installed in 1935. Because the model resets mean sea level for
each channel condition, assessment of the impact of the tide range changes on sea level
measurements was inconclusive.

Table 4. Cape Fear River Channel Deepening Progression. The Wilmington tide gauge was installed in 1935.

Dredging Completion Date River Channel Depth (feet)
1829-1889 16
1907 20
1913 26
1930 30
1949 32
1958 34
1970 38
2002 42

Zervas (pers. comm., Oct. 16, 2014) updated the tidal analysis for Wilmington including the
relative changes in mean high water and mean low water for the 1935 to 2013 period. While
changes in the tide range have been observed, there do not appear to be obvious shifts in the
monthly mean water levels following the dredging events detailed in Table 4 (refer to Figure 6).
For these reasons, dredging impacts on mean sea level are not considered to substantially
affect sea level changes measured at the Wilmington tide gauge.
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4.2 Vertical Land Movement Estimated from Tide Gauge Data

Because local sea level change measurements include the vertical land movement (subsidence
and/or uplift), tide gauge data can be used to assess the magnitude of this movement. Zervas et
al. (2013) used tide gauge records to estimate vertical land movement at stations across the
U.S. coasts. Long-term gauge records were analyzed with linear mean sea level trends through
2006 as presented in Zervas (2009). Seasonal and regional oceanographic signals were removed
as well as an approximated global (eustatic) sea level trend. A linear trend was then fit to the
resultant data to estimate vertical land movement at the gauge station. Results were reported
in Zervas et al. (2013) for gauges at Oregon Inlet Marina, Beaufort, Wilmington, and Southport.
These published results were computed through 2006 for consistency with previously published
sea level trends in Zervas (2009). The Science Panel contacted Zervas, who at our request
updated the vertical land movement trends through 2013 and included an analysis of the
vertical land movement at the Duck gauge. These results (Zervas, pers. comm. Oct. 21, 2014)
are presented in Table 5. From this analysis, the highest rates of subsidence were found at Duck
and the lowest at Wilmington. While the numbers in Table 5 are not exactly the same as those
reported in Section 3, the trends are the same as those determined from geologic evidence. It
is noted that geological data indicate a small amount of uplift in the Wilmington/Southport
area, and tide gauge determined land motion shows a small amount of subsidence. Similar to
the published values reported for vertical land motion in Section 3, these values are also
obtained at discrete locations along the coast, which differ from those precise locations where
the geologic data were obtained. This likely explains some of the differences in the exact
numerical values. Most important is the fact that both data sources indicate that subsidence
has more influence on relative sea level rise in the northeastern portion of North Carolina than
in the southeastern counties.

Table 5. Vertical Land Movement Trends Determined from Tide Gauge Data in North Carolina.

Station vertical Land , Time Span of the
Movement Trend , Coverage Dates
(North to South) Data (years)
(mm/yr)

Duck -1.49+0.39 1978-2013 36
Oregon Inlet -0.84 £ 0.65 1977-2013 37
Beaufort -0.99£0.17 1953-2013 61
Wilmington -0.39+0.19 1935-2013 79
Southport -0.51£0.15 1933-2008 76

*Zervas pers. comm. Oct. 21, 2014
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5. Future Sea Level in North Carolina

The Science Panel considered three scenarios for future sea level in North Carolina: (1) sea level
rise will continue at existing rates as measured at tide gauges, (2) sea level rise will decelerate,
and (3) sea level rise will increase in response to changes in the climate. These scenarios are
discussed in this section for the 2015-2045 timeframe (30 years, specified by the N.C. Coastal
Resources Commission’s charge for this report).

5.1 Existing Rates of Sea Level Rise

Table 6 presents the amount of future sea level rise that would occur over 30 years at the tide
gauges along the N.C. coast using the published sea level rise (SLR) rates given in Table 3 (NOAA
2014a). As shown, if existing conditions continue for the next 30 years, sea level would be
expected to rise between approximately 2 and 6 inches across the North Carolina coast, with
the highest sea levels expected north of Cape Hatteras. This computation assumes that the
trends at each gauge will remain the same as historical trends over the 30-year time frame.

Table 6. Relative sea level rise over 30 years at existing published rates (NOAA 2014a) of sea level rise.
Magnitude of rise was determined by multiplying the rate + the confidence interval (for the high/low
estimates respectively) by 30 years.*

Tide Gauge Projections
Station RSLR in 30 years, inches
Mean Low High
Duck 5.4 4.4 6.4
Oregon Inlet 4.3 2.7 5.9
Beaufort 3.2 2.8 3.6
Wilmington 2.4 2.0 2.8
Southport 2.4 1.9 2.8
*Note: Sea level rise over 30 years was rounded to the nearest tenth of an inch.

5.2 Potential Decrease in Sea Level Rise

The Science Panel examined the scientific research regarding deceleration of sea level rise,
meaning a rate lower than existing published global rates of sea level rise, over the next 30
years. There have been many efforts to detect acceleration or deceleration in the past sea level
record. AR5 (Rhein et al. 2013) discusses these studies and concludes, as have others (Houston
and Dean 2011, 2013; Houston 2013, Chambers et al. 2012), that strong multi-decadal
variations in the tide gauge record make it difficult to detect whether there is a long-term
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acceleration or deceleration using record lengths less than 60 years (see also Section 3.2).
While researchers using both tide data and altimetry data have reported analyses that observe
deceleration in sea level records (e.g., Houston and Dean 2011, 2013; Ezer 2013), the signal is
small and indicative of cyclic or multi-decadal variations. Houston (2013) summarizes the
existing studies and concludes that the range of acceleration in the existing record is from -0.01
to 0.01 mm/yrz, or just £0.18 inches over 30 years, so not a significant factor. There is therefore
no justification to apply a global deceleration factor to existing gauge rate projections for the
next 30 years.

5.3 Potential Increase in Sea Level Rise

Global Mean Sea Level through 2045

The IPCC is the leading international body for the assessment of climate change and for
predicting future global sea level. It operates under the auspices of the United Nations (UN),
and reviews and assesses the most recent scientific, technical and socio-economic information
produced worldwide relevant to the understanding of climate change. Thousands of scientists
from all over the world contribute to the work of the IPCC on a voluntary basis (IPCC 2013c).
Multiple stages of review are an essential part of the IPCC process to ensure a comprehensive,
objective, and transparent assessment of the current state of knowledge of the science related
to climate change. The review process includes wide participation, with hundreds of reviewers
critiquing the accuracy and completeness of the scientific assessment contained in the drafts
(IPCC 2013d). The IPCC’'s most recent publication is the Fifth Assessment Report (AR5, Church et
al. 2013), which was released in draft form on Sept. 30, 2013, and published in final form in
March 2014. For the 30-year time frame requested by the CRC, the panel considers the IPCC
scenarios to be the most scientifically vetted predictions to use for global sea level rise.

Future climate predictions require assumptions about activities that may alter the climate.
Accordingly the IPCC has developed a series of scenarios or Representative Concentration
Pathways (RCPs), each defined by a specific mix of emissions, concentrations and land use. RCP
2.6 is the “best case” scenario in which greenhouse gases are lowest in concentration, and RCP
8.5 is the “worst case” with the highest concentration.

ARS states that it is very likely that the rate of global mean sea level rise during the 21 century
will exceed that observed in the 20", in response to increased ocean warming and loss of mass
from glaciers and ice sheets. Table 7 presents the range of sea level rise predictions through the
year 2050 from a variety of process-based model scenarios (Church et al. 2013). This table was
developed by converting the original table in the IPCC report (Table All.7.7) from meters to
inches, rounded to the nearest tenth of an inch.
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Table 7. Global mean sea level rise projections with respect to 1986-2005 at Jan. 1 on the years indicated,
with uncertainty ranges for the four IPCC Representative Concentration Pathways (modified from Table
AllL.7.7, IPCC 2013a).*

Year RCP 2.6 (inches) RCP 4.5 (inches) RCP 6.0 (inches) RCP 8.5 (inches)

2010 1.6 [1.2 to 2.0] 1.6 [1.2 to 2.0] 1.6 [1.2 to 2.0] 1.6 [1.2 to 2.0]

2020 3.1[2.4t03.9] 3.1[2.4t03.9] 3.1[2.4t03.9] 3.1[2.4t04.3]

2030 5.1 (3.5 t0 6.3] 5.1 (3.5 t0 6.3] 4.7 [3.5t0 6.3] 5.1[3.9t06.7]

2040 6.7 [5.1 to 8.7] 6.7 [5.1 to 8.7] 6.7 [4.7 to 8.3] 7.5 [5.5 to 9.4]

2050 8.7 [6.3t011.0] 9.1[6.7 to 11.4] 8.7 [6.3t0 11.0] 9.8 [7.5t0 12.6]
*Note: Projections were rounded to the nearest tenth of an inch.

In addition to the process-based models, the IPCC (Church et al. 2013) also reviewed other
approaches to sea level projections including semi-empirical models, paleo-records of sea level
change, and ice sheet dynamics. They state that of the approaches examined, they have greater
confidence in the process-based projections, and that the global mean sea level rise during the
21% century is likely to lie within the 5-95% uncertainty ranges given by the process-based
projections and shown in Table 7 (Church et al. 2013). For completeness, all scenarios are
presented in Table 7. However, to provide a range of potential effects across the North Carolina
coast, the low greenhouse gases (RCP 2.6) and high greenhouse gases (RCP 8.5) model
scenarios are presented as upper and lower bounds of the potential range of future sea level
rise. The endpoints of the range of global sea level rise scenarios for this report were computed
as follows:

1) Use linear interpolation of Table 7 values to estimate sea level and its uncertainty range
in 2015 and 2045.

2) Subtract each 2015 value from the corresponding 2045 value to obtain magnitude of the
projected rise over the 30-year time frame.

When values with quantified uncertainties are added and subtracted, the uncertainties
associated with those values are added in quadrature (i.e., added as the square root of the sum
of squares). The uncertainties in Table 8 have been added in quadrature to obtain the
uncertainty of the change in SLR from 2015 to 2045. This provides a better estimate of the
confidence interval than simply adding or subtracting the uncertainty values. In the case of
Table 8 where there are uneven confidence intervals, the larger of the two was used to obtain
the quadrature uncertainty.
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Table 8. Global sea level rise from 2015 to 2045 as predicted by IPCC Scenarios.*

Predicted Amount of Sea Level Scenario RCP 2.6 Scenario RCP 8.5
Rise by Year (inches) (inches)
2015 2.4 [1.8 to 3.0] 2.4[1.81t03.1]
2045 7.7 [5.7 t0 9.8] 8.7 [6.5to0 11.0]
Change in SLR (2015 to 2045) 5.3[3.1t0 7.6] 6.3 [3.8 to 8.8]
*Note: Projections were rounded to the nearest tenth of an inch.

Note that the range of values for the two scenarios overlap and differ only by approximately 1
inch, reflecting the fact that these scenarios are similar initially and begin to differ significantly
after 2045.

Linking Global Sea Level Rise Projections to Local RSL

In order to consider the relationship of global sea level rise projections to those in North
Carolina, factors causing variability in sea level trends across the state must be quantified. As
discussed in Section 4.2, vertical land movement has been quantified using tide gauge data;
additional information on vertical land movement is presented in Section 3.1 based on geologic
studies. The VLM trends are dependent upon long-term geologic factors; therefore they are
considered to be likely to persist into the future.

While considerable study has been devoted to identifying oceanographic effects on relative sea
level rise (Section 3.2), it is unknown whether these effects will persist in the 30-year time
period considered for sea level rise projections in this report. Therefore, for the present report,
no quantification of oceanographic effects has been included in the sea level projections.
Should continued research suggest that these effects may be persisting, future reports may
incorporate these factors.

In order to make the global sea level rise values from Table 8 relevant for North Carolina, VLM
was used as a proxy for local effects. This was done by adding 30-year VLM projections (30
years times the values presented in Table 4) to the global sea level projections in Table 8. As
discussed previously, the confidence intervals on the VLM and global projections were added in
guadrature to assess uncertainty associated with the projections.

To provide a range of potential increase scenarios, the 30-year projection values were
computed for the low and high values of the projected sea level rise from 2015 to 2045 using
scenarios RCP 2.6 and RCP 8.5. For comparison with Table 6, values were rounded to the
nearest tenth of an inch. Results, including the 95% confidence intervals, are presented in
Tables 9 and 10. The low value in each table is the 95% confidence interval subtracted from the
mean, and the high is the mean plus the confidence interval.
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Table 9. Relative sea level rise by 2045 considering potential increased rates of sea level rise (RCP 2.6 which
is the lowest greenhouse gas emission scenario, combined with vertical land movement at each tide gauge).*

RCP 2.6 + VLM
Station RSLR in 30 years, inches
Mean Low High 95% Cl

Duck 7.1 4.8 9.4 23
Oregon Inlet 6.3 3.9 8.7 24
Beaufort 6.5 4.2 8.7 2.3
Wilmington 5.8 35 8.0 2.3
Southport 5.9 3.7 8.2 2.3

*Note: Projections were rounded to the nearest tenth of an inch.

Table 10. Relative sea level rise by 2045 considering potential increased rates of sea level rise (RCP 8.5
which is the highest greenhouse gas emission scenario, combined with vertical land movement at each tide
gauge).

RCP 8.5 + VLM
Station RSLR in 30 years, inches
Mean Low High 95% ClI

Duck 8.1 5.5 10.6 2.5
Oregon Inlet 7.3 4.7 9.9 2.6
Beaufort 7.5 5.0 10.0 2.5
Wilmington 6.8 4.3 9.3 2.5
Southport 6.9 4.4 9.4 2.5

*Note: Projections were rounded to the nearest tenth of an inch.

As shown, under alternative rates of increase in sea level rise as a function of varying emissions
scenarios, sea level could rise from a low estimate of 3.5 inches to high of 10.6 inches by 2045,
depending on location. Locations with higher rates of subsidence have correspondingly higher
relative sea level rise projections.

5.4 Future Sea Level Rise across North Carolina

Preparing a map depicting varying sea level rise estimates across the state of North Carolina is
difficult, because the local effects are quantified only at the tide gauge locations. The four
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geologic regions presented in Figure 4 indicate areas within which effects driven by local
vertical land movement are expected to be similar based on the geologic data. Further, Session
Law 2012-202 (Appendix B), specifies that the Coastal Resources Commission consider the four
regions presented in the N.C. Dept. of Environment and Natural Resources’ April 2011 report
entitled "North Carolina Beach and Inlet Management Plan" (BIMP) in making geographically
variable sea level rise assessments. Therefore the following discussion to address similarities
and differences of the regions provided in the geologic map in Figure 4 compared with the
BIMP map (shown in Figure 7) is provided.
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Figure 7. Beach and Inlet Management Plan (BIMP) Regions referenced in S.L. 2012-202.

Region 1 (Carolina Platform) in Figure 4 corresponds roughly to Regions 1 and 2a, plus part of
Region 2b, as drawn in the BIMP (Figure 7). The gauges in that part of North Carolina are the
Wilmington and Southport gauges, which are very similar in characteristics, with similar future
increased sea level rise predictions. Region 2 (Albemarle Embayment) in Figure 4 encompasses
Regions 3b, 4a, 4b, and 4c, as well as a portion of Region 3a as drawn in the BIMP (Figure 7).
Both the Oregon Inlet and Duck tide gauges are located in this area. The Duck gauge has the
highest expected sea level rise by 2045 across the state, with the projections at Oregon Inlet
slightly lower. Region 3 in Figure 4 (Cape Lookout Transition) corresponds approximately to
BIMP Region 2c, with parts of Region 2b and 3a included as well. This region contains the
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Beaufort tide gauge, which has an expected sea level rise by 2045 similar to the Oregon Inlet
gauge. Region 4 (Inner Estuarine Hinge) in Figure 4 does not correspond to any of the BIMP
regions, and contains no tide gauges.

For any management decisions, the CRC will have to evaluate the potential division of the state
by region. Additional monitoring and data will facilitate this type of decision.

6. Making Sense of the Predictions

The report presents a range of sea level values that may occur by 2045 across the North
Carolina coast. Providing a range of values reflects both the uncertainty in the predictions with
regards to future climate and the varying nature of sea level. From a planning perspective, the
risk of flooding decreases by selecting a higher elevation within the expected range of sea
levels. The goal in planning is to match the selected elevation with a level of acceptable risk for
a particular project (road, bridge, hospital, etc.) based on the expected range of water levels.
The U.S. Army Corps of Engineers (USACE 2014) has adopted a planning process similar to this,
requiring that every coastal project be evaluated using three sea level scenarios. Doing so
allows the project planner to estimate the risk of any impacts of sea level rise, and if the
potential impact is found to not be acceptable, require a change to the project design. The
adoption of this planning guidance by the USACE is relevant to North Carolina as it is required
on every federal coastal project.

We also note that the difference between the highest (Table 10) and lowest (Table 6) potential
increase in mean sea level varies from just 2.7 inches at Duck to 4.5 inches at Southport. This
small change reflects the short 30-year time span of the projection. This small amount adds to,
but is inconsequential relative to, the extreme water levels experienced in a storm surge and is
small relative to the twice daily excursion of the tide. But since it is cumulative and rising, areas
of N.C. will be impacted. Recent research into the frequency of coastal flooding has shown that,
regardless of the rate of rise, as sea level increases North Carolinians should expect more
frequent flooding of low-lying areas. These impacts are already being observed in North
Carolina (Sweet et al. 2014; Sweet and Park 2014; Ezer and Atkinson 2014).

The short 30-year period also allows increased confidence in the forecast, relative to a 60- or
100-year forecast during which more rapid climate change is expected. One of the major
sources of uncertainty in estimates of sea level rise is the behavior of ice sheets. However, the
IPCC states that only the collapse of marine-based sectors of the Antarctic ice sheet, if initiated,
could cause global mean sea level to rise substantially above the likely predicted range during
the 21% century (Church et al. 2013). As research evolves with more data and our
understanding of these phenomena improves, forecasts will be updated. This is one of the
many reasons that the panel recommends updating this report every five years.
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Because our focus is on the next 30 years, people whose planning requirements extend beyond
that should consult other reports on sea level such as the IPCC (2013b) or the USACE guidance
(2014) and their online sea level calculator (http://www.corpsclimate.us/ccaceslcurves.cfm).

7. Recommendations for Improved Sea Level Rise Monitoring in
North Carolina

Tide gauges provide a critical and permanent record of sea level in North Carolina.
Consequently, as we recommended in our 2010 report, it is important to sustain the long-term
tidal observations. At a minimum, continued monitoring at the recently established gauge
(2010) at Cape Hatteras and establishment of long-term tidal monitoring in the Albemarle
Sound and at a location in the Pamlico Sound near the entrance to the Neuse River as well as on
the innermost portion of the drowned river estuaries (e.g., New Bern, Washington, and
Edenton) would start to fill gaps in knowledge of not only local sea level changes but also the
magnitude of tidal surge and wind set-up during storms of differing intensity and track across
the North Carolina coast. Ongoing efforts by the North Carolina Division of Emergency
Management include maintenance of seven new gauges in the Albemarle and Pamlico Sounds.
These gauges should also be maintained long-term to augment the sea level record in North
Carolina.

The state should also consider augmenting existing Continuously Operating Reference Stations
(CORS) to provide coverage in all the regional zones in order to quantify and refine land
subsidence and uplift on the coastal plain. Since 2007 the N.C. Geodetic Survey has been
installing CORS which are used to improve the accuracy and ease of surveying using Global
Position Survey (GPS) techniques. These stations use the GPS satellites to determine the exact
location and elevation of the station as frequently as once a second. Thirty-three stations are
presently installed in or near the four zones in Figure 4. With time these stations will provide
detailed measurement of land elevation changes that can be used to put water level records in
perspective. The collection and analysis of additional sediment cores is also desirable to
compliment the CORS stations. To be useful, all new CORS and tide gauge locations will need to
be sustained for decades, so the sooner they are deployed, the better.
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8. Recommendations for Updating the Report

Predicting future sea level rise in North Carolina will continue to be an important topic of
interest. As we have seen over the past five years, knowledge in climate science and forecast
models is rapidly advancing — improving predictions and reducing uncertainty. Continued
monitoring of global and regional sea levels using satellite data will improve as the record
length is extended, and these data should be reviewed for consideration in future reports. The
panel again recommends a general reassessment of sea level rise in North Carolina every five
years. Information from future analyses of CORS GPS stations and from additional geologic
research (e.g., expanded regional salt marsh studies) should be considered to provide
additional information on vertical land movement across the state. Continuing research on
oceanographic impacts on sea level rise should be followed closely. Detailed analyses of tide
gauge data and potential dredging impacts are areas of research that the CRC may wish to
pursue on a contract basis with researchers in those fields.

9. Summary

Sea level is rising across the entire coast of North Carolina. This report discusses the variation in
sea level rise across the state’s coastline and provides projections of future sea level. The
following points summarize the results of this report:

e The rate of sea level rise varies within NC, depending on location. Two main factors
affect the local rate of sea level rise: (1) vertical movement of the Earth’s surface, and
(2) effects of ocean dynamics (oceanographic influences).

e There is evidence from both geological data and tide gauges that there is more
subsidence north of Cape Lookout than south of Cape Lookout. This contributes to
higher measured rates of sea level rise along the northeastern N.C. coast.

e Oceanographic research points to a link between speed and position of the Gulf Stream
and local sea level. This effect has been reported primarily north of Cape Hatteras.

e At existing rates of sea level rise, over a 30-year time frame, sea level rise across the
North Carolina coast would vary from a low estimate of 2.4 inches (with a range
between 1.9 and 2.8 inches) at Southport to a high estimate of 5.4 inches (with a range
between 4.4 and 6.4 inches) at Duck.

e In ascenario with low greenhouse gas emissions, projected potential sea level rise over
a 30-year time frame would vary from a low estimate of 5.8 inches (with a range
between 3.5 and 8.0 inches) at Wilmington to a high estimate at Duck of 7.1 inches
(with a range between 4.8 and 9.4 inches).

e In ascenario with high greenhouse gas emissions, projected potential sea level rise over
a 30-year time frame would vary from a low estimate of 6.8 inches (with a range
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between 4.3 and 9.3 inches) at Wilmington to a high estimate at Duck of 8.1 inches
(with a range between 5.5 and 10.6 inches).

e Recent research into the frequency of coastal flooding has shown that, regardless of the
rate of rise, as sea level increases North Carolinians should expect more frequent
flooding of low-lying areas.

Because the science is changing rapidly, it is recommended that this assessment be updated
every five years, and that water level monitoring and land movement measurements be
sustained and additional gauges placed in as yet unmonitored locations where necessary.
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Appendix A. CRC Charge to the Science Panel, June 11, 2014

The CRC has determined that the issue of potential sea-level rise is of extreme importance to
the State, its policy makers and the citizens of NC. It is further noted that the periodic updates
of current data are vital to help formulate future policy. The CRC therefore charges the Science
Panel to conduct a comprehensive review of scientific literature and available North Carolina
data that addresses the full range of global, regional, and North Carolina specific sea-level
change. The CRC further determines that the scope and time period of the study and report
regarding sea-level rise shall be limited to a “Rolling 30-Year Time Table”. It is the intent of the
CRC that this rolling 30-year time table will be updated every five years. The CRC further directs

the Science Panel to report regional ranges of sea-level rise as described in S.L. 2012-202

Timeline

S.L. 2012-202 requires the Science Panel to deliver your report to the CRC no later than March
31, 2015.

This will be the version that will be made available for public comment, and we would like this
version to include the review and responses as described in the technical peer review process.
In order to complete the technical peer review process we are asking you to deliver your initial
draft to us by December 31, 2014. The technical peer review timeline is as follows:

1. CRC sends the initial draft report for Drs. Dean and Houston's review on January 1, 2015.

2. Drs. Dean and Houston write a brief review with comments and suggestions as
appropriate, and forwards to the Science Panel through CRC by January 21, 2015.

3. Science Panel submits a response to Drs. Dean and Houston's comments by February 15,
2015.

4. Drs. Dean and Houston respond in writing as to whether the Science Panel has
adequately addressed their comments, by February 28, 2015.

All four written documents will be publicly disseminated together without change.

Following the March 31, 2015 public release of the draft report, there will be an extended
public comment period through December 31, 2015, as well as the preparation of an economic
and environmental cost-benefit study. The Science Panel will not be asked to prepare the cost-
benefit study. The CRC will ask the Science Panel to finalize the report in early 2016, following
the close of the public comment period.
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Appendix B. General Assembly of North Carolina: Session 2011, Session
Law 2012-202, House Bill 819

SECTION 2.(a) Article 7 of Chapter 113A of the General Statutes is amended by adding a new
section to read:

"§ 113A-107.1. Sea-level policy.

The General Assembly does not intend to mandate the development of sea-level policy or the
definition of rates of sea-level change for regulatory purposes.

No rule, policy, or planning guideline that defines a rate of sea-level change for regulatory
purposes shall be adopted except as provided by this section.

Nothing in this section shall be construed to prohibit a county, municipality, or other local
government entity from defining rates of sea-level change for regulatory purposes.

All policies, rules, regulations, or any other product of the Commission or the Division related to
rates of sea-level change shall be subject to the requirements of Chapter 150B of the General
Statutes.

The Commission shall be the only State agency authorized to define rates of sea-level change
for regulatory purposes. If the Commission defines rates of sea-level change for regulatory
purposes, it shall do so in conjunction with the Division of Coastal Management of the
Department. The Commission and Division may collaborate with other State agencies, boards,
and commissions; other public entities; and other institutions when defining rates of sea-level
change."

SECTION 2.(b) The Coastal Resources Commission and the Division of Coastal Management of
the Department of Environment and Natural Resources shall not define rates of sea-level
change for regulatory purposes prior to July 1, 2016.

SECTION 2.(c) The Coastal Resources Commission shall direct its Science Panel to deliver its
five-year updated assessment to its March 2010 report entitled "North Carolina Sea Level Rise
Assessment Report" to the Commission no later than March 31, 2015. The Commission shall
direct the Science Panel to include in its five-year updated assessment a comprehensive review
and summary of peer-reviewed scientific literature that address the full range of global,
regional, and North Carolina-specific sea-level change data and hypotheses, including sea-level
fall, no movement in sea level, deceleration of sea-level rise, and acceleration of sea-level rise.
When summarizing research dealing with sea level, the Commission and the Science Panel shall
define the assumptions and limitations of predictive modeling used to predict future sea-level
scenarios. The Commission shall make this report available to the general public and allow for
submittal of public comments including a public hearing at the first regularly scheduled meeting
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after March 31, 2015. Prior to and upon receipt of this report, the Commission shall study the
economic and environmental costs and benefits to the North Carolina coastal region of
developing, or not developing, sea-level regulations and policies. The Commission shall also
compare the determination of sea level based on historical calculations versus predictive
models. The Commission shall also address the consideration of oceanfront and estuarine
shorelines for dealing with sea-level assessment and not use one single sea-level rate for the
entire coast. For oceanfront shorelines, the Commission shall use no fewer than the four
regions defined in the April 2011 report entitled "North Carolina Beach and Inlet Management
Plan" published by the Department of Environment and Natural Resources. In regions that may
lack statistically significant data, rates from adjacent regions may be considered and modified
using generally accepted scientific and statistical techniques to account for relevant geologic
and hydrologic processes. The Commission shall present a draft of this report, which shall also
include the Commission's Science Panel five-year assessment update, to the general public and
receive comments from interested parties no later than December 31, 2015, and present these
reports, including public comments and any policies the Commission has adopted or may be
considering that address sea-level policies, to the General Assembly Environmental Review
Commission no later than March 1, 2016.
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Comments on 2015 Science Panel Update to 2010 Report and 2012 Addendum
Robert Dean & James Houston, Jan. 17, 2015

Comments on 2015 Science Panel Update to 2010 Report and 2012 Addendum

We highly commend the members of the Science Panel for volunteering their time and talents in
public service to the people of North Carolina.

The 2015 Science Panel Update to 2010 Report and 2012 Addendum (referred to as SPU) presents
two good approaches that use different assumptions to estimate sea level rises by 2045 at tide gauge
locations in North Carolina (NC). One approach estimates rises by projecting empirical data
measured by the NC tide gauges, which assumes the future reflects that past. The second approach
uses sea level projections of the Intergovernmental Panel on Climate Change (IPCC 2013), which
are based on IPCC global warming scenarios in which temperature rises more rapidly in the future
than the past.

The SPU has two significant problems. Confidence intervals are incorrectly added and subtracted
in the report, and it uses a value for global sea level rise that is appropriate for the period 1900
through 2009 but not for the periods of North Carolina tide gauge measurements, leading to
projections not supported by the data.

Confidence intervals in SPU were incorrectly added and subtracted, producing errors in most
tables. Averages are properly added and subtracted, but variances add for confidence intervals,
meaning that confidence intervals are added in quadrature. For example (a £ ¢) — (b % ¢) is not
a-bx0and(axtc)+(bxc)isnota+b=x2c. Inboth casesthe confidence interval is

++/c2 + ¢2 =++/2 ¢. The following website explains this:
http://ipl.physics.harvard.edu/wp-uploads/2013/03/PS3_Error_Propagation_sp13.pdf.

Note that IPCC (Church, et al, 2013) adds confidence intervals in quadrature for components of
global sea level rise.

As an example of the errors caused by adding confidence intervals incorrectly, for Southport the
SPU has (2.0 £0.41) - (1.7 £ 0.20) equal to 0.3 £ 0.21. However, the result should be 0.3 +

J(0.41)2 + (0.2)2 = 0.3 + 0.46, making the range (- 0.16 to 0.76) rather than (0.09 to 0.51).
Another example is in Table 8. The 2015 values for RCP2.6 and RCP8.5 are correctly given as
both being about 2.4 £ 0.6 inches and the 2045 values as about 7.7 + 2.1 inches and 8.7 £ 2.3
inches for RCP2.6 and RCP8.5 respectively. But when the 2015 values are subtracted from the
2045 values, the errors do not subtract, but add in quadrature, so the correct values are 5.3 £ 2.2
inches for RCP2 and 6.3 + 2.4 inches for RCP8.5. Therefore, results should be 5.3 (3.1 to 7.5) for
RCP2.6 and 6.3 (3.9 to 8.7) for RCP8.5 rather than 5.3 (3.9 to 6.8) and 6.3 (4.7 to 7.9) in SPU. The
SPU should include a simple discussion and reference that explain how confidence intervals are
added and subtracted.

It is not valid to use a global sea level rate of 1.7 + 0.2 mm/yr over the periods of NC gauge
measurements because this rate was determined for 1900 to 2009, whereas global rates during
actual times of NC gauge measurements were sometimes much greater. SPU subtracts this
unrepresentative low global rate along with subsidence from measured rates and calls the difference
“oceanographic effects”. SPU then assumes these “oceanographic effects” continue unchanged for



the next 30 years and adds them to IPCC scenarios, and this produces rises by 2045 that are not
supported by the data.

The problem of using a global rate not representative of actual rates during periods of gauge
measurements is readily seen for Duck and Oregon Inlet. The Duck gauge recorded from 1978
through 2013 and the Oregon Inlet gauge from 1977 through 2013. Satellite altimeters measured a
global rise rate of 3.2 + 0.4 mm/yr from 1993 through 2013 (University of Colorado, 2014).
Therefore, for about 60% of the Duck and Oregon Inlet tide gauge records the global rise rate was
substantially greater than 1.7 £ 0.2 mm/yr. It is important to realize that in addition to the linear
rise of 1.7 mm/yr given in Church and White (2011), they have an acceleration term so the rise rate
increases with time, and this is not considered in the SPU. The linear and acceleration terms
determined by Church and White could be used to estimate rise rates during periods of NC gauge
measurements. However, Church and White’s approach underestimates the rise rate measured by
satellite altimeters. Church and White use “synthetic data” generated by combining tide gauge data
with Empirical Orthogonal Functions, whereas the satellite altimeter data are measured data.
Therefore, the satellite altimeter data should be used for 1993 though 2013.

We can estimate the rate from 1978 to 2013 by taking a global rate of 1.9 £ 0.4 mm/yr for 1978
through 1992 (Church and White, 2011, have a global rate of 1.9 + 0.4 mm/yr for 1961 through
2009, which is much more representative of the time period than the rate from 1900 through 2009)
and a global rate of 3.2 mm £ 0.4 mm/yr from 1993 through 2013. Combining these rates gives a
global rate from 1978 to 2013 of 2.66 + 0.4 mm/yr (Ray and Douglas, 2011, show a global rise
from 1978 to 2007 of about 2.5 mm/yr that when coupled with a rise from 2007 through 2013 of
3.2 mm/yr results in a similar global rate of 2.6 mm/yr from 1978 through 2013). With subsidence
of - 1.49 £ 0.39 at Duck, this gives a relative sea level rise (global rate minus subsidence) of 4.15 +
0.56 mm/yr (confidence intervals added in quadrature). This compares with the gauge recording of
4.57 £ 0.84 mm/yr over the same period. Note the two rates are within confidence intervals of each
other. The same analysis for Oregon Inlet, results in an average global rate from 1977 to 2013 of
2.64 £ 0.4 mm/yr. With a subsidence of - 0.84 £ 0.65 mm/yr, this leads to a relative rise of 3.48 +
0.76 mm/yr versus the recorded 3.65 £ 1.36 mm/yr. Again, calculated and measured rates are
within confidence intervals.

If global sea level rise rates are estimated for Beauford, Wilmington, and Southport using rates of
0.71 £ 0.4 mm/yr prior to 1935 and 1.84 + 0.19 mm/yr from 1935 to 1961 (Church and White,
2006), 1.9 = 0.4 mm/yr from 1961 to 1993 (Church and White, 2011), and 3.2 = 0.4 mm/yr for
1993 through 2013 (University of Colorado, 2014); subtracting the vertical motions of Table 2
from these global rates result in relative sea level rise rates within confidence intervals of the
measured rates in Table 1. For all five NC gauges, realistic global rates combined with subsidence
yield relative sea level rates within confidence intervals of measured rates. Therefore,
“oceanographic effects” must have relatively small magnitudes that are less than confidence
intervals of measured rates.

The above method of estimating global rise rates also applies to the gauges north and south of the
NC gauges. Figure 5 of the SPU presents a figure from Ezer (2013) that is shown presumably to
indicate there is a significant difference in sea level rise north of Cape Hatteras. The figure shows
that the Norfolk (Sewell Point) gauge recorded the greatest sea level rise rate and acceleration of
the gauges from Key West to Boston, and it is the nearest gauge north of the Duck and Oregon Inlet
gauges. Using the same approach as for the NC gauges yields a global rate from 1927 through
2006 of 1.99 = 0.33 mm/yr. Zervas (2013) shows a subsidence of - 2.61 + 0.11 mm/yr. Combining



the calculated rate with subsidence yields 4.60 + 0.33 mm/yr. Zervas shows the rise measured by
the Norfolk tide gauge from 1927 through 2006 was 4.44 + 0.27 mm/yr. The same approach
applied to the Charleston gauge, the nearest long-term gauge south of NC, yields a global and
subsidence relative rise of 3.14 + 0.34 mm/yr versus the rate of 3.15 £+ 0.25 mm/yr recorded by the
Charleston tide gauge. As was the case for the five NC tide gauges, calculated rates for the
Charleston and Norfolk gauges that are based on subsidence and realistic global sea level rates
during periods of recording agree within confidence intervals of measured relative sea level rise
rates. The average rise rate based on calculated global rates and subsidence for the five NC,
Charleston, and Norfolk gauges is 3.15 = 0.43 mm/yr, and this is in good agreement with the
measured average rate for the seven gauges of 3.22 + 0.55.

There certainly are oceanographic effects that affect sea level along the NC coast such as variations
in the Atlantic Multidecadal Oscillation (AMO), North Atlantic Oscillation (NAO), and Gulf
Stream as governed by the Atlantic Meridional Overturning Current (AMOC), and other factors.
Indeed, Houston and Dean (2014) show that there are multi-decadal oscillations in the rate of sea
level rise in every gauge recording in the world. Variations in the AMOC, AMO (see figures), and
NAO can affect sea levels along the NC coast, but these variations will not remain constant over
the next 30 years as is assumed in SPU (“oceanographic effects” are assumed in SPU to have a
constant rate over 30 years when used with the IPCC scenarios). For example, it would not be
valid to take falling sea levels on the Pacific Coast measured over the last 22 years by satellite
altimeters (caused by an oscillation of the Pacific Decadal Oscillation — PDO), and project that sea
level will fall on the Pacific Coast over the next 22 years. Indeed, Bromirski et al (2011) assert just
the opposite will occur, the rise in sea level will be greater than the worldwide average along this
coast for decades as the PDO reverses. AMO, NAO, and AMOC also have periodic reversals.
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SPU cites journal papers that indicate there has been acceleration in sea level rise in the mid-
Atlantic area, but some of the papers also indicate the acceleration may well be a typical variation
in decadal oscillations and not enduring. For example, Smeed et al (2014) say that evidence
suggests that the decrease in the AMOC, “... represents decadal variability of the AMOC system
rather than a response to climate change.” Knopp (2013) says, “Consistent with the hypothesis that
the regional *hot spot’ represents variability rather than the start of a trend, none of these indexes
currently exceeds its range of historical variability. As the changes in these indices reflect the
driving factors underlying the ‘hot spot’, the phenomenon may not prove to be enduring.” Varying
and non-enduring phenomenon cannot be assumed constant and projected into the future. In any
case, magnitude of sea level change rates resulting from *“oceanographic effects” are not apparent
because relative sea level rates estimated from realistic global and subsidence rates agree within
confidence intervals with measurements at all five NC gauge locations and gauges at Charleston
and Norfolk.



The SPU should discuss how calculated rises as shown above agree within confidence intervals at
all seven gauges, so additional factors other than subsidence should not be added to IPCC projected
rises.

The error caused by using a rate of 1.7 £ 0.2 mm/yr at Duck from 1978 to 2013 and then having to
postulate “oceanographic effects” that would remain constant for the next 30 year is easily shown.
As shown earlier, there is a global sea level rise of 6.3 = 2.4 in/yr for IPCC scenario RCP 8.5
(confidence intervals added incorrectly in Table 8). If we subtract the vertical motion of - 1.8 + 0.5
in/yr at Duck, the relative sea level projection becomes 8.1 + 2.5 in/yr (confidence intervals from
adding in quadrature). The low, medium, and high values are therefore 5.6, 8.1, and 10.6 in/yr
versus 7.3, 9.7, and 12.3 in/yr in Table 10.

Dropping the incorrect rate of 1.7 £ 0.2 mm/yr as representative of the global rate over the time of
NC gauge measurements also simplifies results and makes them more understandable and
transparent to non-technical readers. For example, one approach would just multiply measured
rates by 30. The second approach would merely combine subsidence over 30 years with IPCC
projections. These approaches are simple, understandable, and defensible; in contrast to the current
approach in SPU 2015, which is easily criticized and, therefore, likely to be controversial.

Using three sentences to dismiss the possibility of deceleration may not satisfy critics. Satellite
altimeters have made the best measurements of sea level rise in the past two decades because they
measure over the globe rather than the limited locations of tide gauges and they do not have the
problem of vertical land motions that tide gauges have. Satellite altimeter measurements show a
decelerating sea level rise. Dean and Houston (2013) show that during the period of satellite
altimeter measurements from 1993 to 2011, sea level had a deceleration of

- 0.083 mm/yr? (deceleration also seen in Figure 5b of the SPU and Ezer, 2013, p. 5441). They
analyzed all 456 tide gauges in the world with records from 1993 to 2011 and found a deceleration
of - 0.041 mm/yr?. The altimeter record (University of Colorado, 2014) analyzed from 1992.9595
through 2014.6508 still shows a deceleration of - 0.035 mm/yr2. However, the record is relatively
short and, as noted in Dean and Houston (2013), the deceleration may just be evidence of cyclic
behavior - that is, caused by decadal variations. As noted earlier, uncertain and varying
phenomena cannot be assumed to remain at current values and then be projected into the future.

With the Duck gauge as an example, projecting the current rate of rise at Duck for 30 years yields
an average relative sea level rise of 137.1 £ 25.2 mm. Analysis of the altimeter record from
1992.9595 through 2014.6508 shows that the rise has the form 3.245x — 0.0176x? with x equal to
years of record. Over the next 30 years, this rise would produce a global rise of 81.5 + 12 mm
including the deceleration term. Subsidence would add 44.7 + 11.7 mm/yr for a total of 126.2 £
23.7 mm. This value is well within the confidence interval of the rise determined by projecting
Duck rates without deceleration. Moreover, the difference in the two projections is only 10.9 mm,
or 0.4 inches. Assuming the global deceleration for last 22 years will continue unchanged for the
next 30 years is not justified, and its effect is small in any case.

Duck is shown in Table 4 to have a substantially greater vertical land motion than does Oregon
Inlet, although the tide gauges are only about 30 miles apart. Since the Duck pier pilings are
concrete, is it known whether the pier itself is sinking, so that it is not representative of land
subsidence in the area? There are bench marks on the pier, in the parking lot, and along the pier



access road, so the question can be settled if it has not been already. If settled, a sentence should
note that there is not subsidence of the pier relative to land.

Additional comments on SPU 2015 are listed below by page section and page.
Executive Summary
We suggest a brief introductory paragraph in the Executive Summary. Something like:

“Two bases for quantifying global sea level change are reported in the scientific literature: (1) sea
level as observed directly by tide gauges, and (2) volumetric changes including the best estimate of
the average global subsidence of the sea floor (0.3 mm/yr) due to Glacial Isostatic Adjustment
(GIA) as reported in the satellite altimeter measurements and calculations by Church and White
(2006, 2011) and others. In this report, the first basis is used as the most relevant to those who will
use the results.”

We also suggest an expanded discussion of the above be included as an early section of the main
text of the report. The 0.3 mm/yr is relevant to the SPU because IPCC projections include the GIA
average global sea floor subsidence of 0.3 mm/yr. When IPCC projections are used to determine
local relative rise projections, they are too large by 0.3 mm/yr because they include the effect of
global sea floor subsidence. However, Zervas (2013) subtracted 1.7 mm/yr (includes the GIA
value of 0.3 mm/yr) instead of 1.4 mm/yr to determine local subsidence. Therefore, subsidence
values are too low by 0.3 mm/yr. The 0.3 mm/yr portions of IPCC projections and subsidence
values offset, so IPCC and subsidence numbers are properly added (as done in the SPU) to
determine relative sea level change at NC tide gauges.

Also, early in the main body of the report or alternatively as a table preceding the report there
should be a description of terms and acronyms including: Relative Sea Rise (RSL), etc.

Page 1. Ezer and Atkinson 2014 does not appear in the references.
Page 2. Fairbanks (1989) does not appear in the references.

Page 4. Table 1 has a percentage contribution to sea level rise from the Greenland and Antarctic
ice sheets for the period from 1971 to 2010, but it is based on Table 13.1 of Church et al (2013),
which does not have percentage contributions for these ice sheets for the period. SPU apparently
assumes the numbers must add to 100%, but contributions are so uncertain that Church et al (2013)
do not give percentages for either ice sheet. We suggest instead percentages be presented for the
period shown in Table 13.1 from 1993 to 2010, because Greenland and Antarctic ice sheet
contributions are given (it appears the total should be 2.94 rather than 2.8 mm/yr). In addition, the
1993 to 2010 rates give a better appreciation of current contributions to sea level rise. For example,
“Land water storage”, which includes water impoundment and groundwater extraction, is shown in
Table 1 to be only 6% of the contribution to sea level rise, whereas Table 13.1 has it contributing
13%, illustrating how important groundwater extraction has become to sea level rise.

Page 7.

Eggleston et al. 2013 should be Eggleston and Pope 2013.



The reference should be Engelhart et al. 2009 and not Englehart et al. 20009.

The acronym NCDENR appears without being defined as North Carolina Department of
Environment and Natural Resources

Page 9.

Text says, “The present rate of GSL rise is 1.7 mm/yr (Church and White, 2011) ...” Of course, this
is not the present rate, but the average rate from 1900 to 2009. The present rate as measured by
satellite altimeters from 1993 through the present is 3.2 mm/yr (University of Colorado, 2014).

Page 10.

Spanger-Siegfried et al. (2014) is a non-peer-reviewed internet article authored by an advocacy
group. There are many non-peer-reviewed internet articles authored by skeptics of global warming
and increased sea level rise that also could be cited, so we suggest dropping the reference. In
addition, NOAA (June 2014) isn’t referenced although it focuses on nuisance flooding (Sea Level
Rise and Nuisance Flood Frequency Changes around the United States, NOAA Technical Report
NOS CO-OPS 073,
http://tidesandcurrents.noaa.gov/publicationssNOAA_Technical Report NOS_COOPS_073.pdf)

We recommend the reference to the 2014 National Climate Assessment (actual citation should be
Melillo et al 2014 rather than Melillo 2014) be dropped because it has about a page of its 841 pages
devoted to sea level rise. It has no original information, but bases its maximum projected sea level
rise on the intermediate high listed in NOAA 2012. The NOAA report says the intermediate high
is, “... based on an average of the high end of semi-empirical, global SLR projections.” IPCC 2013
(page 1140) said of semi-empirical modeling, “...there is no consensus in the scientific community
about their reliability, and consequently low confidence in projections based on them.” A couple of
authors of IPCC 2013 have used semi-empirical models and published papers, but they agreed with
the IPCC statement that there is low confidence in projections based on semi-empirical modeling.

Pages 9-11.

The discussion of “oceanographic effects” is interesting, but as discussed earlier, the section should
be eliminated or shortened with an emphasis on the effects having a magnitude less than confidence
intervals and being oscillatory and likely non-enduring as pointed out by Smeed et al (2014) and
Knopp (2013). As discussed earlier, the usefulness of Figure 5 is not apparent because subsidence
combined with global rates equals measured rates within confidence intervals for the tide gauges
from Charleston to Norfolk.

Page 12.
The acronym NWLON is never used.
Text says Yelverton and Hackney 1990, but references say Hackney, C.T. and G.F. Yelverton.

1990.

Page 23.



Sweet and Parker 2014 should be Sweet et al 2014.
Page 24.

The text says that, “One of the major sources of uncertainty in estimates of sea level rise even over
a period as short as 30 years is introduced by our limited understanding of the rates of loss of the
Greenland and West Antarctic ice shelves. The rates of melting and ice sheet loss into the sea are
highly uncertain and could occur rapidly.” These sentences have an element of hyperbole. The
IPCC numbers in Table All 7.7 include uncertainties in loss of ice in Greenland and West
Antarctica. In 2045, even for Scenario RCP 8.5, the upper confidence level is only 2.4 inches
higher than the average and only part of this uncertainty is due to uncertainty in the loss of ice in
Greenland and West Antarctica. There have been a number of media releases in 2014 emphasizing
studies that indicate the West Antarctic ice sheet has started to collapse and the collapse is
unstoppable. Joughin et al (2014) is the only one of these studies with a projected sea level rise rate
resulting from this beginning collapse. They note that losses in the 21% century due to the
beginning collapse of the West Antarctic ice sheet at the Thwaites glacier (which would eventually
release other glaciers — in hundreds of years) will be less than 0.25 mm/yr with a more rapid rise of
greater than 1 mm/yr within the range of 200 to 900 years from now. A rise of less than 0.25
mm/yr results in a rise over the next 30 years of less than 0.3 inches, and is largely accounted for in
current IPCC projections.

The reference Boon, J. D., J. M. Brubaker, and D. R. Forrest (2010) is not found in the text.
Page 27.

The reference Horton, B.P., W.R. Peltier, S.J. Culver, R. Drummond, S.E. Engelhart, A.C. Kemp,
D. Mallinson, E.R. Thieler, S.R. Riggs, D.V. Ames, and K.H. Thomson, 2009 does not appear in
the text.
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Science Panel response to January 17th comments from Robert Dean and James Houston
Feb. 19, 2015

We first extend our appreciation to our reviewers for their time and careful consideration of this report
and methodology. Two issues that impact the calculation of the range of future sea level rise projections
are the primary focus of the review comments. They are 1) how the confidence interval or range of
projections for each component is treated mathematically as elements are combined in the methodology
and 2) the assessment of local effects and how these are used in combination with the IPCC projections.
The Panel has considered these comments and a synthesis of our discussions are provided below. The
additional comments were more editorial in nature and will be considered in our revised draft in March.

1) The Panel discussed possible inclusion of ‘quadrature’ in assessing limits or ranges of estimates in our
November meeting and is revisiting our proposed methodology based on the reviewers’ comments.
Because of the expression of range of estimates in the Table 11.7.7 of Annex II: Climate System Scenario
Tables is not a confidence interval, we have asked for additional review from statistics at NC State on our
methodology and will not have their input until later this month. At that time we plan to update our
calculations and will communicate with the reviewers on the outcome.

2) The reviewers note that the length of record for the gauge at Duck is not consistent with the time period
used to establish a global SLR of 1.7 mm/yr and conclude that therefore the computed local effect at Duck
is in error. Further, they suggest an alternative computation which would result in a conclusion that the
local effect can be explained by the local VLM (vertical land motion) only.

The Panel recognizes the issues with respect to length of record of the tide gauges and the time period of
the record relative to assessment of global sea level rise and in the November meeting considered using
different rates for different gages. The primary tide gauge that has spurred this discussion is the Duck
gauge. The time frame of operation of this gauge and the Oregon Inlet gauge are the shortest in North
Carolina, spanning the late 1970s to present time frame (data through the end of 2013 were employed for
the report). The panel spent considerable time discussing the issue of the different time periods of
measurement for each of the gauges including an analysis offered by Tom Jarrett that could simulate the
extension of the time series at Duck in order to be more consistent with the time frame for the use of 1.7
mm/yr. As a result of this discussion the Panel recommended that the time series issue should be dealt
with as a special project outside the work of the Panel.

In response to the reviewers’ comments we offer the following discussion. The time frame of operation of
the Duck gauge coincides with a measured increase in the rates of sea level rise along the mid-Atlantic
region (consistent with the reviewers’ analysis). The question at hand is whether this measured increase
reflects a global increase or is local. In addition, if local, will the effect persist for the 30 year response
period requested by the CRC or is it other (i.e., cyclic or not persisting). In our draft, the Panel made the
assumption that the local effect was separate from the global and would persist into the future. This
assumption is clearly stated and the numbers reflect that approach. The Panel felt that it was responsible
to acknowledge the possibility that local effects including oceanographic factors could persist and to bring
this information to the attention those making management decisions. After discussion in the January
meeting, the Panel decided to keep this analysis in the report.



Because it is an assumption and we recognize it as such, we can compute and present the alternative
formulation (considering the IPCC projections in combination with the VLM numbers) in order to
communicate the magnitude of the difference in the projections by making this assumption. Using VLM
directly eliminates the step of assuming a global sea level rise rate in the proposed methodology. Using the
updated 2013 VLM values as computed by Zervas essentially reduces the local effects at Duck and Oregon
Inlet 1-2 inches in the 30 year projection since these gauges have the shorter temporal records and are
located north of Cape Hatteras where the increase in the mid-Atlantic rates has been observed. Projections
for the Beaufort gauge remain the same and Wilmington and Southport differ by less than 1 inch. (see
table below). Note, the magnitude of the high and the low of the local effect and the difference may
change when procedures for error analysis are finalized.

Station Local Effects VLM Effects Difference
Relative Sea Level Rise Relative Sea Level Rise Relative Sea Level Rise
by 2045, inches by 2045, inches by 2045, inches
Mean High Low | Mean High Low | Mean High Low
Duck 3.4 4.2 2.6 1.8 2.2 1.3 -1.6 -2.0 -1.3
Oregon Inlet Marina 2.3 3.7 0.9 1.0 1.8 0.2 -1.3 -1.9 -0.7
Beaufort 1.2 1.4 1.0 1.2 1.4 1.0 0.0 0.0 0.0
Wilmington 0.4 0.6 0.2 0.5 0.7 0.2 0.1 0.1 0.0
Southport 0.4 0.6 0.1 0.6 0.8 0.4 0.2 0.2 0.3

The issue of the impact of the length of record and time period of the record of the tide gauges on the
computations (including VLM) is important as the state considers how to use the information and our
recommendation for further analysis will likely remain in the report.



Robert Dean and James Houston reply to Science Panel’s Feb. 19, 2015 response
Feb. 20, 2015

The Science Panel has not adequately addressed our comments on the Science Panel Update (SPU),
and, therefore, in its present form the SPU is not publishable as we expected in a referred journal.
The Panel did not rebut our criticisms of assumptions underlying one of its key approaches.

Instead it merely said the assumptions were clearly stated. However, these assumptions were not
justified in the SPU or in a rebuttal of our criticisms. Assumptions must be clearly justified, not
merely clearly stated.

The Panel’s one action that was responsive was to indicate it would include in one part of a table
sea level rises based on the standard approach of adding IPCC projections and vertical ground. We
recommended this approach because local and global data presented in the SPU provided no
evidence of a persistent local effect other than ground motion that would cause an extra increase in
sea level rise on the NC coast over the next 30 years.

The Panel did not address our comments relating to adding and subtracting errors. The approach
used in the SPU is embarrassingly incorrect, and the Panel should have simply admitted so and
made corrections. It is good the Panel will be seeking help from NC State. However, it is
important to provide NC State with correct information. For example, the Panel’s response says,
“...the expression of range of estimates in the Table 11.7.7 of Annex II: Climate System Scenario
Tables is not a confidence interval.” This is incorrect. Table 11.7.7 of Annex Il uses the term
“likely range” and says to go to Section 13.5.1 of “Sea Level Change” of IPCC (2013) to see what
this means. On page 1184 of Section 13.5.1 (entitled “Confidence in Likely Ranges and Bounds”),
it says “The AR5 5 to 95% process-based model range is interpreted as a likely range”. The IPCC
numbers all have 95% confidence intervals.

Even if the Panel was not sure about the IPCC numbers, it should have been clear that the NOAA
sea level rise rates, vertical land motion, and global rates from Church and White (2011) all had
confidence intervals, so it is inexplicable that the Panel did not agree with our comments and
correct the SPU. The NOAA (2014) sea level rise rates have confidence intervals as can be seen in
Table ES1 of the SPU report itself, which has the caption, “Sea level rise over 30 years at existing
published rates of sea level rise (NOAA 2014). Magnitude of rise was determined by multiplying
the rate * the 95% confidence interval...” VLM numbers from Zervas (2013) have confidence
intervals as noted in the following from Zervas, “Table 1 lists the published relative NOAA sea
level trend for each station (along with the 95% Confidence Interval of the trend) and the estimated
rate of VLM (along with the 95% Confidence Interval) using the methodology described above.”
The projections of Church and White (2011) have standard deviation confidence intervals.

Had the errors been simple average errors rather than confidence intervals, the absolute value of the
errors would have had to have been added regardless of whether the means were added or
subtracted. In any case, the approach used in the SPU is glaringly incorrect. The website below
explains how to add and subtract both simple average errors and confidence intervals.
http://www.rit.edu/cos/uphysics/uncertainties/Uncertaintiespart2.html.

The Panel’s response says, “The reviewers note that the length of record for the gauge at Duck is
not consistent with the time period used to establish a global SLR of 1.7 mm/yr and conclude that



therefore the computed local effect at Duck is in error.” Actually, this comment holds for all the
NC gauges with the lack of consistency being greater the shorter the record. The SPU approach
results in spurious “local effects” for all gauges with the spurious effects being about equally large
at Oregon Inlet and Duck. We noted in our review that it was not valid to use a global sea level
rate of 1.7 mm/yr over the periods of NC gauge measurements because this rate was determined for
1900 to 2009, whereas global rates during actual times of NC gauge measurements were all greater,
and sometimes much greater. We showed for all the NC gauges and for the Norfolk and Charleston
gauges that if a simple approach is used to estimate realistic global sea level rates, when these rates
are added to vertical motion rates, the results match measured data within confidence intervals for
every gauge - that is, there are no residuals for any of the gauges. The SPU only obtains residuals
that it calls “local effects” because 1.7 mm/yr is lower than the actual global sea level rise rates
during the periods of tide gauge measurements. No one would claim that the global rise in sea
level was 1.7 mm/yr from 1977 (Oregon Inlet gauge) or 1978 (Duck gauge) to 2013, when satellite
altimeters (and tide gauges within confidence intervals) say the rise from late 1992 to 2013 was 3.2
mm/yr. We do not know yet if the increase in global sea level rise from the early 1990s to today is
an enduring increase or a multidecadal variation. However, there is no doubt from measurements
that it occurred and the global sea level rate from 1977 or 1978 to 2013 was a good deal greater
than 1.7 mm/yr. The SPU did not justify using the incorrect global rise of 1.7 mm/yr during gauge
measurements, but just “assumed” it was true and as a result obtained spurious local effects. If
realistic values for global rates during periods of gauge measurements are used, these residuals all
disappear (within confidence intervals of measurements). The Panel’s response provided no
rebuttal of our demonstration that the global sea level rate it used over the periods of NC gauge
measurements was incorrect and led to its spurious “local effects”.

We also showed in our comments that even if there had been local effects, the SPU’s own
references, which it uses to justify projecting the effects forward, do not support projecting varying
and non-enduring phenomena forward. We noted that Smeed et al (2014) say that evidence
suggests that the decrease in the AMOC, “... represents decadal variability of the AMOC system
rather than a response to climate change.” We noted that Knopp (2013) says, “Consistent with the
hypothesis that the regional *hot spot’ represents variability rather than the start of a trend, none of
these indexes currently exceeds its range of historical variability. As the changes in these indices
reflect the driving factors underlying the “‘hot spot’, the phenomenon may not prove to be
enduring.” Eber (2013) says, “The results suggest that global SLR is accelerating in recent years
but that this acceleration is a combination of long-term trends and multidecadal variations.” IPCC
(2013) projections include acceleration and are the best source for determining the long-term global
trend that Eber noted. “Multidecadal variations” that Eber noted north of Cape Hatteras are
oscillatory, and even if they were significant today in NC, they would have different values in 30
years, and could even have phases that reduce sea level rise somewhat. We also provided a classic
case of why a multidecadal variation on the Pacific Coast of the US, which has resulted in an actual
fall in sea level over more than 20 years, cannot be projected forward at present values. As we
noted in our review, “Varying and non-enduring phenomenon cannot be assumed constant and
projected into the future.” The Panel provides no rebuttal of our criticism and no justification for
carrying forward a varying and non-enduring effect, even if it were shown to exist.

In its response, the Panel justifies using a 1.7 mm/yr rate and assuming the resulting local effects
persist unchanged for 30 years because it says they are “clearly stated” assumptions. However, the
Panel cannot justify assumptions that are not supported by evidence by merely saying the



assumptions are clearly stated. Incorrect assumptions lead to incorrect outcomes regardless of how
clearly the incorrect assumptions are stated.

The Panel did not even comment on our question as to whether the Duck pier might be sinking
relative to land.

We had numerous comments on the last four pages of our review of the SPU, and none of these
comments were addressed by the Panel. It only said it would “consider” the comments.
Considering comments and addressing them are not the same.

An adequate response would have sent the latest version of the draft report and provided real
responses to our comments. The Panel would have addressed our comments by rebutting our
criticisms and justifying its assumptions or agreeing with us and changing its approach. Instead it
basically ignored the comments, providing no rebuttals and keeping assumptions that it does not
justify.

We recommend that the Panel adequately address our comments even with the pressing time
constraints. It can easily remove the approach in the SPU that it has not been able to justify,
making the SPU simple, understandable, and defensible. We would happy to review another
version of the SPU to determine if it is publishable.



Science Panel response to January 17th comments from Robert Dean and James Houston
March 18, 2015

1) Calculation of confidence intervals.

The reviewers were correct in pointing out that the propagation of error in the estimates shouldbe
added in quadrature. Therefore, the 30 year change in sea level for RCP 2.6 and RCP 8.5is 5.3 (3.1 to
7.6) inches and 6.3 (3.8 to 8.8) inches, respectively. This has also been incorporated into the
projections including VLM (see No. 2).

2) Estimation of local effects and use of 1.7 + 0.2 mm/yr for global sea level rise.

The panel appreciates the detailed review comments related to global and local sea level ratesand
their computation. The Panel met on March 13, 2015 and has agreed to adopt the approachof

combining the IPCC projections with VLM estimates from Zervas. The revised projections presented
in the table below have also been combined considering quadrature error propagation asdiscussed

above.
RCP 2.6 + VLM
Mean Low High 95% CI
Duck 7.1 4.8 9.4 2.3
ol 6.3 3.9 8.7 2.4
Beaufort 6.5 4.2 8.7 2.3
Wilmington 5.8 3.5 8.0 2.3
Southport 5.9 3.7 8.2 2.3
RCP 8.5 + VLM
Mean Low High 95% CI
Duck 8.1 5.5 10.6 2.5
ol 7.3 4.7 9.9 2.6
Beaufort 7.5 5.0 10.0 2.5
Wilmington 6.8 4.3 9.3 2.5
Southport 6.9 4.4 9.4 2.5

Note that the VLM and IPCC confidence intervals were added inquadrature.

3) Since the Duck pier pilings are concrete, is it known whether the pier itself is sinking, so that it is not
representative of land subsidence in the area?

As part of NOAA’s maintenance program, they routinely (once or twice a year) run a new level from
the land-based benchmarks to the gauge. These data show that the pier has notsettled.



4) Using three sentences to dismiss the possibility of deceleration may not satisfy critics.

We have changed the structure and revised these sections to separate Potential Decrease in Sea Level
Rise (now section 5.2) from Potential Increase in Sea Level Rise (now section 5.3). We have revised
Section 5.2 based on the comments as follows:

5.2 Potential Decrease in Sea Level Rise

The Science Panel examined the scientific research regarding deceleration of sea levelrise,
meaning a rate lower than existing published global rates of sea level rise, over the next 30
years. There have been many efforts to detect acceleration or deceleration in the past sea
level record. AR5 (Rhein et al. 2013) discusses these studies and concludes, as have others
(Houston and Dean 2011, 2013; Houston 2013, Chambers et al. 2012), that strong multi-
decadal variations in the tide gauge record make it difficult to detect whether there is along
term acceleration or deceleration using record lengths less than 60 years (see also Section
3.2). While researchers using both tide data and altimetry data have reported analysesthat
observe deceleration in sea level records (e.g., Houston and Dean 2011, 2013; Ezer 2013),
the signal is small and indicative of cyclic or multi-decadal variations. Houston (2013)
summarizes the existing studies and concludes that the range of acceleration in the existing
record is from -0.01 to 0.01 mm/yr2, or just +0.18 inches over 30 years, so not asignificant
factor. There is therefore no justification to apply a global deceleration factor to existing
gauge rate projections for the next 30 years.

5) We suggest a brief introductory paragraph in the Executive Summary and an expanded discussion of
GIA in the body of the report.

A brief note on GIA has been added to the body of the report. However, we have not modifiedthe
Executive Summary to include comments on GIA because we are not emphasizing this factor asa
result in itself but rather as a contributor to the results.

Section 3.1 Vertical Land Motion (VLM)

This phenomenon also causes some ocean basins to be subsiding as mantle material moves from

under the oceans into previously glaciated regions onland.

In addition a reference to satellite data has been added to Section 8 Recommendations for
Updating the Report:

Continued monitoring of global and regional sea levels using satellite data will improve as the record

length is extended, and these data should be reviewed for consideration in future reports. Thiswill

also provide the opportunity to examine coincident time frames with varying data sources (i.e.,

satellite altimetry and tide gauges).




7) There should be a description of terms and acronyms including Relative Sea Rise (RSL), etc.

After the Table of Contents a section describing Terms and Acronyms has been added.



This list is referred to by page number in the review

Pg 1 Ezer and Atkinson 2014 does not appear in the references.

The reference below has been added to the list of references:

Ezer, T. and L.P. Atkinson, 2014. Accelerated flooding along the U. S. East Coast: On the impactof
sea level rise, tides, storms, the Gulf Stream and the North Atlantic Oscillations. Earth’s Future,
2(8), 362-382,d0i:10.1002/2014EF000252

Pg 2 Fairbanks (1989) does not appear in the references.

The reference below has been added to the list of references:

Fairbanks, R.G., 1989. A 17,000 year glacio-eustatic sea level record: influence of glacial melting rates
on the Younger Dryas event and deep ocean circulation. Nature, 342,637-642.

Pg 4. Table

Suggested edits to table using 1993-2010 timeframe have beenmade.
Pg 7 Eggleston et al. 2013 should be Eggleston and Pope 2013 and the acronym NCDENR appears without
being defined as North Carolina Department of Environment and Natural Resource

Changes made to revise to Eggleston and Pope 2013 and acronym has been replaced with“NC
Department of Environment and Natural Resources”

Pg 9 Text says, “The present rate of GSL rise is 1.7 mm/yr (Church and White, 2011) ...” Of course, thisis
not the present rate, but the average rate from 1900 to 2009. The present rate as measured bysatellite
altimeters from 1993 through the present is 3.2 mm/yr (University of Colorado, 2014).

The sentence is changed to “....the global sea level rise average rate from 1900 t02009...“

Pg 10 Spanger-Siegfried et al. (2014) is a non-peer-reviewed internet article authored by anadvocacy

group.... We suggest dropping the sentence

This sentence was deleted and Spanger-Siegfried removed fromreferences.



Pg 9-11 oceanographic effects

Figure 5 and references to it have been removed and conclusion has been addedthat:

At this stage, it is unknown whether oceanographic effects on RSL will persist into thefuture;
however, this is an important area of current oceanographic research which should be followed
closely in future sea level rise assessment reports.

Panel feels this discussion is important to bring forward and an area of research that should be
followed closely.

Pg 12 a) The acronym NWLON is never used. B) Text says Yelverton and Hackney 1990, but references say
Hackney, C.T. and G.F. Yelverton. 1990.

Acronym NWLON has been removed.

Citation has been corrected to Hackney and Yelverton 1990

Pg 23 Sweet and Parker 2014 should be Sweet et al 2014.

This has been corrected and an additional citation of Sweet and Park 2014 has been added.

Pg 24 The text says that, “One of the major sources of uncertainty in estimates of sea level rise even over
a period as short as 30 years is introduced by our limited understanding of the rates of loss of the
Greenland and West Antarctic ice shelves. The rates of melting and ice sheet loss into the sea arehighly
uncertain and could occur rapidly.” These sentences have an element of hyperbole.

The paragraph has been rephrased as:

The short 30-year period also allows increased confidence in the forecast, relative to a 60 or 100
year forecast during which more rapid climate change is expected. One of the major sources of
uncertainty in estimates of sea level rise is the behavior of ice sheets. However, the IPCC states that
only the collapse of marine-based sectors of the Antarctic ice sheet, if initiated, could cause global
mean sea level to rise substantially about the likely predicted range during the 21* century (Church
et al. 2013). As research evolves with more data and our understanding of these phenomena
improves, forecasts will be updated. This is one of the many reasons that the Panel recommends
updating this report every five years.



Pg 27 The reference Horton, B.P., W.R. Peltier, S.J. Culver, R. Drummond, S.E. Engelhart, A.C. Kemp, D.
Mallinson, E.R. Thieler, S.R. Riggs, D.V. Ames, and K.H. Thomson, 2009 does not appear in thetext.

Citation of this reference has been added to p.6.
Reply to comments by Houston and Dean from January 17th

6) Calculation of confidence intervals.

The reviewers were correct in pointing out that the propagation of error in the estimates should be
added in quadrature. Therefore, the 30 year change in sea level for RCP 2.6 and RCP 8.5is 5.3 (3.1 to
7.6) inches and 6.3 (3.8 to 8.8) inches, respectively. This has also been incorporated intothe
projections including VLM (see No. 2).

7) Estimation of local effects and use of 1.7 + 0.2 mm/yr for global sea level rise.

The panel appreciates the detailed review comments related to global and local sea level ratesand
their computation. The Panel met on March 13, 2015 and has agreed to adopt the approach of

combining the IPCC projections with VLM estimates from Zervas. The revised projections presented
in the table below have also been combined considering quadrature error propagation asdiscussed

above.
RCP 2.6 + VLM
Mean Low High 95% CI
Duck 7.1 4.8 9.4 2.3
(0] 6.3 3.9 8.7 2.4
Beaufort 6.5 4.2 8.7 2.3
Wilmington 5.8 3.5 8.0 2.3
Southport 5.9 3.7 8.2 2.3
RCP 8.5 + VLM
Mean Low High 95% CI
Duck 8.1 5.5 10.6 2.5
ol 7.3 4.7 9.9 2.6
Beaufort 7.5 5.0 10.0 2.5
Wilmington 6.8 4.3 9.3 2.5
Southport 6.9 4.4 9.4 2.5

Note that the VLM and IPCC confidence intervals were added inquadrature.

8) Since the Duck pier pilings are concrete, is it known whether the pier itself is sinking, so that it is not
representative of land subsidence in the area?

As part of NOAA’s maintenance program, they routinely (once or twice a year) run a new level from
the land-based benchmarks to the gauge. These data show that the pier has notsettled.

9) Using three sentences to dismiss the possibility of deceleration may not satisfy critics.



We have changed the structure and revised these sections to separate Potential Decrease in Sea Level
Rise (now section 5.2) from Potential Increase in Sea Level Rise (now section 5.3). We have revised
Section 5.2 based on the comments asfollows:

5.2 Potential Decrease in Sea Level Rise

The Science Panel examined the scientific research regarding deceleration of sea levelrise,
meaning a rate lower than existing published global rates of sea level rise, over the next 30
years. There have been many efforts to detect acceleration or deceleration in the past sea
level record. AR5 (Rhein et al. 2013) discusses these studies and concludes, as have others
(Houston and Dean 2011, 2013; Houston 2013, Chambers et al. 2012), that strong multi-
decadal variations in the tide gauge record make it difficult to detect whether there is along
term acceleration or deceleration using record lengths less than 60 years (see also Section
3.2). While researchers using both tide data and altimetry data have reported analyses that
observe deceleration in sea level records (e.g., Houston and Dean 2011, 2013; Ezer 2013),
the signal is small and indicative of cyclic or multi-decadal variations. Houston (2013)
summarizes the existing studies and concludes that the range of acceleration in the existing
record is from -0.01 to 0.01 mm/yr2, or just £0.18 inches over 30 years, so not asignificant
factor. There is therefore no justification to apply a global deceleration factor to existing
gauge rate projections for the next 30 years.

10) We suggest a brief introductory paragraph in the Executive Summary and an expanded
discussionof GIA in the body of the report.

A brief note on GIA has been added to the body of the report. However, we have not modifiedthe
Executive Summary to include comments on GIA because we are not emphasizing this factor asa
result in itself but rather as a contributor to the results.

Section 3.1 Vertical Land Motion (VLM)

This phenomenon also causes some ocean basins to be subsiding as mantle material moves from

under the oceans into previously glaciated regions onland.

In addition a reference to satellite data has been added to Section 8 Recommendations for
Updating the Report:

Continued monitoring of global and regional sea levels using satellite data will improve as the record

length is extended, and these data should be reviewed for consideration in future reports. Thiswill

also provide the opportunity to examine coincident time frames with varying data sources (i.e.,

satellite altimetry and tide gauges).

7) There should be a description of terms and acronyms including Relative Sea Rise (RSL), etc.

After the Table of Contents a section describing Terms and Acronyms has been added.



This list is referred to by page number in the review
Pg 1 Ezer and Atkinson 2014 does not appear in the references.
The reference below has been added to the list of references:

Ezer, T. and L.P. Atkinson, 2014. Accelerated flooding along the U. S. East Coast: On the impactof
sea level rise, tides, storms, the Gulf Stream and the North Atlantic Oscillations. Earth’s Future,
2(8), 362-382,d0i:10.1002/2014EF000252

Pg 2 Fairbanks (1989) does not appear in the references.
The reference below has been added to the list of references:

Fairbanks, R.G., 1989. A 17,000 year glacio-eustatic sea level record: influence of glacial melting
rates on the Younger Dryas event and deep ocean circulation. Nature, 342,637-642.

Pg 4. Table
Suggested edits to table using 1993-2010 timeframe have beenmade.

Pg 7 Eggleston et al. 2013 should be Eggleston and Pope 2013 and the acronym NCDENR appears
without being defined as North Carolina Department of Environment and Natural Resource

Changes made to revise to Eggleston and Pope 2013 and acronym has been replaced with“NC
Department of Environment and Natural Resources”

Pg 9 Text says, “The present rate of GSL rise is 1.7 mm/yr (Church and White, 2011) ...” Of course, thisis
not the present rate, but the average rate from 1900 to 2009. The present rate as measured by satellite
altimeters from 1993 through the present is 3.2 mm/yr (University of Colorado, 2014).

The sentence is changed to “....the global sea level rise average rate from 1900 t02009...”

Pg 10 Spanger-Siegfried et al. (2014) is a non-peer-reviewed internet article authored by anadvocacy
group.... We suggest dropping the sentence

This sentence was deleted and Spanger-Siegfried removed fromreferences.
Pg 9-11 oceanographic effects
Figure 5 and references to it have been removed and conclusion has been addedthat:

At this stage, it is unknown whether oceanographic effects on RSL will persist into the future;
however, this is an important area of current oceanographic research which should be followed
closely in future sea level rise assessment reports.



Panel feels this discussion is important to bring forward and an area of research that should be
followed closely.

Pg 12 a) The acronym NWLON is never used. B) Text says Yelverton and Hackney 1990, but references say
Hackney, C.T. and G.F. Yelverton. 1990.

Acronym NWLON has been removed.
Citation has been corrected to Hackney and Yelverton 1990
Pg 23 Sweet and Parker 2014 should be Sweet et al 2014.
This has been corrected and an additional citation of Sweet and Park 2014 has been added.

Pg 24 The text says that, “One of the major sources of uncertainty in estimates of sea level rise even over
a period as short as 30 years is introduced by our limited understanding of the rates of loss of the
Greenland and West Antarctic ice shelves. The rates of melting and ice sheet loss into the sea are highly
uncertain and could occur rapidly.” These sentences have an element of hyperbole.

The paragraph has been rephrased as:

The short 30-year period also allows increased confidence in the forecast, relative to a 60 or 100
year forecast during which more rapid climate change is expected. One of the major sources of
uncertainty in estimates of sea level rise is the behavior of ice sheets. However, the IPCC states that
only the collapse of marine-based sectors of the Antarctic ice sheet, if initiated, could cause global
mean sea level to rise substantially about the likely predicted range during the 21* century (Church
et al. 2013). As research evolves with more data and our understanding of these phenomena
improves, forecasts will be updated. This is one of the many reasons that the Panel recommends
updating this report every five years.

Pg 27 The reference Horton, B.P., W.R. Peltier, S.J. Culver, R. Drummond, S.E. Engelhart, A.C. Kemp, D.
Mallinson, E.R. Thieler, S.R. Riggs, D.V. Ames, and K.H. Thomson, 2009 does not appear in thetext.

Citation of this reference has been added to p.6.



Robert Dean and James Houston Final Review
March 20, 2015

The Science Panel’s reply to comments that Professor Bob Dean and | made was thorough and
quite responsive.

I highly commend Science Panel members for the many hours they spent and expertise they
contributed in developing the Science Panel Update (SPU). Their task was difficult, but they
successfully adhered to a tight schedule to produce the SPU on time and in accordance with NC
General Assembly Session Law 2012-202. The State of North Carolina is indebted to them for
their voluntary service and the fine product they produced. Special recognition must be given to
Professor Margery Overton for her leadership as Chair of the SPU. The State also is very much
indebted to Mr Frank Gorham, Chairman, Coastal Resource Commission, who set up a process that
stayed on schedule and faithfully followed a peer review process.

Projecting future sea level rise is a difficult task, given that there are many uncertainties in
everything from local ground motions to local oceanographic processes to global sea level change.
The SPU presents two basic approaches to project sea level change over the next 30 years in North
Carolina. First, it takes empirical data of relative sea level rise rates (that include ground motions)
at five NC gauges and projects the rates into the future. Second, it takes the 2013 projections of
global sea level rise made by the Intergovernmental Panel on Climate Change (IPCC) and adds
local ground motion determined by Zervas (2014). The first approach provides an estimate of
relative sea level rise at the NC gauges if the rise in the future is the same as in the past. The
second approach provides an estimate of relative sea level rise if climate projections made by the
IPCC occur. These two approaches cover the likely range of sea level rise over the next 30 years.

I believe the SPU is a good contribution to the scientific literature and agree with SPU
recommendations for further research and a five-year update. | recommend the highlights of the
SPU be submitted to a peer-reviewed journal for publication. Many states and local communities
would be interested in the approach.

I discussed the SPU with Professor Bob Dean up to three days before his death, including the
conversation Professor Overton and I had about the planned SPU response to our comments. He
would have agreed with all of my comments above.

James R. Houston

Director Emeritus

Engineer Research and Development Center
Corps of Engineers



PUBLIC COMMENTS



CRC Meeting
April 29-30, 2015
Dare County Government Complex
Manteo, NC

Public Comment on Sea-Level Rise Report 2015 Update

Heather Jarman, Regulatory Affairs Director with BASE, commented that BASE has provided feedback
throughout the process and believes this report is a much better, thorough report that encompasses not
only a scientific approach, but plain common sense that is applicable in today’s development world. We
will continue to be supportive of the process that this Board put forth.

Jim Early, retired engineer from Kitty Hawk, stated this is very well written report and | would like to add
my appreciation for the excellent effort. | only take exception with one parameter used in the report and
that is the current rate of sea level rise, not the future projections, just the current rate. The value used in
the report was taken from the IPCC report and the value is higher than can be justified. The IPCC value is
much higher than the measures by NOAA.

Dave Burton stated this report is much better than the 2010 report and pointed out the differences in the
two. Mr. Burton was concerned that this report relied too heavily on sources from one end of the scientific
opinion spectrum and questioned its credibility.

Mattie Lawson, retired engineer from Kill Devil Hills, requested that the CRC not come up with a one-size
fits all regulation for the entire state of NC, but please allow the localities to manage this problem.

Wally Overman, Vice-Chairman Dare County Board of Commissioners, agreed that a 30-year plan or
assessment of sea level rise was a better option than 100-years. Mr. Overman expressed his support for
the position of Chairman Gorham that any decisions regarding regulations should be made at the local
level.



Neil L. Perry, NCDOT Rail Division (via email on 4/26/2015)

I've read through the updated report and wanted to provide a general comment.

You are NOT telling your story in a manner that the general public and general assembly will understand.
The most important information that you are trying to get across needs to be disseminated pictorially. See
below.

FYI, I'm a former student of Dr. Overton’s at NC State. BSCE 1995. | grew up in Virginia Beach and along
the northern Outer Banks (Kill Devil Hills, NC). I’'m very familiar with this issue and surrounding politics.

Duck, NC
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Neil L. Perry, PE, PTOE, PTP, LEED BD+C
Rail Planning Manager

NCDOT Rail Division

Planning & Development Branch

1553 Mail Service Center
Raleigh, NC 27699-1553
Direct: 919-707-4711

Main Office: 919-707-4700
Michael OBrian (via email on 4/8/2015)



NC Sea Level Rise Report Is Biased High

Hi,

The sea level rise report released at the end of March is biased high. There is no scenario for steady or
declining global sea temperatures which may be likely if we experience a grand minimum in solar activity
over the next 30 years. There are scientists predicting a global temperature drop of 1 to 1.5 degrees
Celsius over the forecast horizon of the NC Sea Level Rise Study. Currently solar cycle 24 is showing

significantly reduced sun spot activity with cycle 25 forecast at grand minimum levels.

By using the UN's climate study as the only likely outcomes for global sea temperatures, the study appears
political rather than scientific. It is hard to find a more political organization than the UN.

The Commission should revise its study to include at least one scenario of falling ocean temperatures.
Best regards,

Mike



Mike Hayes (via email on 4/10/2015)
greetings

Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence
Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence
Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence
Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence
Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence

The Atlantic Ocean is expanding from the Mid Atlantic Ridge. The shore lines are being moved
away from the MARidge. The shorelines have been eroding the whole time. There are no natural
phenomena to add materials to the ever moving shorelines other that river carried materials to
replace what is eroded away by normal ocean activity. The ocean has not been rising. The
shorelines are eroding. Additionally Ocean level rises at the same rate on every inch of shoreline
equally. This has been true for the past 18K years. Every body of water on the globe with depths
over 420 feet has an escarpment at 420 feet deep that is a remnant of the end of the last Ice Age
which ended 18K years ago. That’s every ocean has an old historic beach displayed by a level
plateau area at the depth of 420 feet. Yes, a beach, now 420 feet deep in the ocean.

So, ocean rises at different levels at different locations on The NC shoreline. NOT and NEVER. |
think the sky is falling. Let’s get that fixed first.

Show me where the Ocean is rising anywhere!

Mike Hayes.....NC Outer Banks resident and former Virginia Beach resident of the Pungo Ridge,
an older outer banks dune ridge, ranging from the Chesapeake Bay to the Atlantic Ocean in
southern NC that is 125K old when the ocean level was 20 feet higher that it is right now. Show me
how stupid you are by proving me wrong without using CO2. If you are interested | can show you
that less CO2 leaves North America into the Atlantic than comes off the Pacific into North
America. Read the previous sentence carefully! Geeze the CO2 disappeares

Self-appointed amateur marine geologist.....Mike Hayes



Mike Hayes (via email on 4/11/2015)
greetings from the Outer Banks, and please enjoy, and good luck

How can | respond in any other way than idiotic, when your science is so idiotic. | tried otherwise
but just couldn’t get it done. Why are you people getting paid to do this? Are you not glad | had
nothing else to do this morning April 11, 2015. | will be referencing my representative to
reference this from you! Enjoy the humor.

%k % 3k 3k %k %k %k %k %k k

How about calling it what it is: Subsidence by linear erosion. It is impossible for the
ocean to NOT rise equally on every inch of shoreline. It is also impossible for the
ocean to NOT drop equally on every inch of shoreline. Remember, there is a
substantial tide that causes the ocean to rise and fall unequally on every inch of
shoreline. Be careful when you measure. Don’t create another hockey stick scam.
Call it what it is, and stop with the snake oil campaign. Borrow a government laser
measuring device (satellite) that is used to measure a submerged submarine wake
on the ocean surface when the sub is running in stealth mode 1000 feet deep, and
then measure ocean level rise and you will find out that the ocean level might be
falling right now! This satellite system is accurate beyond 1/100 of an inch. It might
be all the submarines that cause the next epic of ocean rise? No that wont work
because the subs are not actually adding water to the ocean.

What might be fun is to take you scientists to the Netherlands. How in this world did
the Dutch gather vast amounts of land from the North Sea that in some cases is 22
feet below seal level? What is that all about? Plus, those ingenious people are
sequestering the CO2 from their Shell Refinery and pumping this CO2 into the
greenhouses in their massive greenhouse industry that grows vegetables for the
markets in Europe. You know that CO2 fertilizer, grows great vegetables.

*khkkkikkkkk

The Scientist’s Mantra: ““Lie so we can get funded”

“Sea-Level Rise Study Update™

“The Coastal Resources Commission's Science Panel is working to update its 2010 report on sea-level rise
in North Carolina, as required by Session Law 2012-202. The CRC’s charge to the panel is to conduct “a
comprehensive review of scientific literature and available North Carolina data that addresses the full
range of global, regional and North Carolina specific sea-level change.” The CRC further directed the

panel to limit the scope of the study to a 30-year rolling time table, to be updated every five years.



The panel’s initial draft report was completed in December 2014, and forwarded to a technical peer

review group for comment.

The draft report and all comments were submitted to the CRC and released for public comment on Mar.

31:”
*hkkkikkkikk
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Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence Subsidence

The Atlantic Ocean is expanding from the Mid Atlantic Ridge. The shore lines are being moved
away from the MARidge. The shorelines have been eroding the whole time. There are no natural
phenomena to add materials to the ever moving shorelines other that river carried materials to
replace what is eroded away by normal ocean activity. The ocean has not been rising. The
shorelines are eroding. Additionally Ocean level rises at the same rate on every inch of shoreline
equally. This has been true for the past 18K years. Every body of water on the globe with depths
over 420 feet has an escarpment at 420 feet which is a remnant of the end of the last Ice Age which
ended 18K years ago. That’s every ocean has an old historic beach displayed by a level plateau
area at the depth of 420 feet. Yes, a beach, now 420 feet deep in the ocean.

*hkkkikkkikk

So ocean rise is at different levels at different levels at different locations on The NC shoreline.
NOT. I think the sky is falling. Let’s get that fixed first.

Show me where the Ocean is rising!

*khkhkkhkkkkkk

Mike Hayes.....NC Outer Banks resident and former Virginia Beach resident of the Pungo Ridge,
an older outer banks dune ridge, ranging from the Chesapeake Bay to the Atlantic Ocean in
southern NC that is 125K years old when the ocean level was 20 feet higher that it is now. Show
me how stupid you are by proving me wrong without using CO2. If you are interested | can show
you that less CO2 leaves North America into the Atlantic than comes on to North America off the
Pacific Ocean. Read the previous sentence carefully! Wow, that’s bad for your conspiracy

Self-appointed amateur, marine geologist, climatologist, skeptic, and conspiracy theorist .....Mike
Hayes



George Mears (via email on 4/13/2015)

My undergraduate (U of Wisconsin) was in geology and my Masters is in Environmental Engineering Old
Dominion University). I've also been a project manager for several coastal engineering projects over the
past decade.

| am very skeptical of the agenda driven IPCC reports--and especially the Executive Summary section of
each report which has been proven many times over to distort or actually refute the claims and actual
conclusions of the actual authors of sections of the full report. The use of a global average SLR metrics is a
farce to start with because local conditions dictate coastal conditions which are far more driven by coastal
dynamics, urban stormwater hydrology, and coastal sediment consolidation and compression over time
which has little to do with SLR.

At the risk of coming off as an alarmist loon, | have personally come to the conclusion that the political left
wants to create a Climate Caliphate and to declare climate jihad against anyone smart enough to
understand that none of their climate models have proven predictive, not one of their apocalyptic
predictions has been proven true, and—given that the average global temperature hasn’t risen over the
past 18 years while carbon dioxide in the atmosphere has increased by

8 percent, CO2 clearly isn’t driving global temperatures! Even with constant NOAA and NASA cherry
picking of data points and after hundreds of weather station temperature data “adjustments” in North
America and around the world, they still haven’t been able to force a trend that can be statistically
defended or justified. And they don’t have a substitute herring to blame so they play whack-a-mole with
global warming, ocean acidification, SLR, biodiversity and species extinction--almost all with cherry picked
data, annecdotal evidence, improper statistices (Mann-made Hockey Stick) all with little to no government
QA, taking unpaid volunteers years to study and refute.

And most for increased budgets, political influence, and academic one-upsmanship.

Before becoming an engineer | had over 5,800 flight hours that included several years of flying scientific
research missions with John Hopkins, Scripps and Woods Hole, Naval Oceanographic Office scientists
studying extreme north and south latitude ice reconnaissance, deep ocean eddy current data collection,
and worldwide vector magnetic survey all over the globe. | also helped train NOAA aircrews to take over
the hurrican penetration missions from the Navy during the late 1970s.

These are becoming desperate times for desperate minions committed to overthrowing capitalist
economies and redistributing wealth using any garbage scientific rationale they can come up with for our
media to run with without questioning!

Thank you,

George H. Mears ME, MBA, PMP
Hydrologist/Environmental Engineer
4304 Ainslie Court South

Suffook, VA 23434

(Attachment)

The entire Sea Level Rise mantra is misunderstood by politicians and most in the public, and | dare say,
most scientists. Please note the figure below that depicts where Sea Level Rise plays in the overall process
of what the environmental left and the media loves to blame on SLR but is much more related to Coastal



Dynamics, urban stormwater hydrology, and coastal sediment consolidation and compression over time.
As shown, SLR is limited to steric impacts, eustatic changes in sea level, glacial isostacy-eustacy, and basin
geoid deformation and resulting volume change—most of which are literally drowned out by dominant
coastal and hydrologic factors that have little relationship to SLR.
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Professor Nils-Axel Mérner of Stockholm University was the former President of the INQUA Commission
on Neotectonics (1981-1989) and President of the INQUA Commission on Sea Level Changes and Coastal
Evolution (1999-2003). In 2000, he launched an international research project on sea level in the
Maldives. In 2008, at an international meeting on sea level in Portugal, Professor Morner was awarded
the Golden Chondrite of Merit from the University of the Algarve “for his irreverence and his contribution
to our understanding of sea-level change”. He has argued for years that global sea levels are not rising
significantly or dangerously. In a recent paper (the 547th in his 42-year career) he continued his
arguments and a fellow researcher summarized his main points for those outside the oceanographic
community below:

e At most, global average sea level is rising at a rate equivalent to 2-3 inches per century. It is probably not rising at
all.

e Sealevel is measured both by tide gauges and, since 1992, by satellite altimetry. One of the keepers of the satellite
record told Professor Mérner that the record had been interfered with to show sea level rising, because the raw data
from the satellites showed noincrease in global sea level at all.

e The raw data from the TOPEX/POSEIDON sea-level satellites, which operated from 1993-2000, shows a slight
uptrend in sea level. However, after exclusion of the distorting effects of the Great El Nifio Southern Oscillation
0f1997/1998, a naturally-occurring event, the sea-level trend is zero.

e The GRACE gravitational-anomaly satellites are able to measure ocean mass, from which sea-level change can be
directly calculated. The GRACE data show that sea level fell slightly from 2002-2007.



e These two distinct satellite systems, using very different measurement methods, produced raw data reaching
identical conclusions: sea level is barely rising, if at all.

e  Sea level is not rising at all in the Maldives, the Laccadives, Tuvalu, India, Bangladesh, French Guyana, Venice,
Cuxhaven, Korsgr, Saint Paul Island, Qatar, etc.

e In the Maldives, agroup of Australian environmental scientists uprooted a 50-year-old tree by the shoreline,
aimingto conceal the fact that its location indicated that sea level had not beenrising. This is afurther indication of
political tampering with scientific evidence about sea level.

. Modeling is not a suitable method of determining global sea-level changes, since a proper evaluation depends upon
detailed research in multiple locations with widely-differing characteristics. The true facts are to be found in
nature itself.

e  Since sea level is not rising, the chief ground of concern at the potential effects of anthropogenic “global
warming” —that millions of shore-dwellers the world over may be displaced as the oceans expand —is baseless.

e e are facing avery grave, unethical “sea-level-gate”.

How much of the current SLR argument is hype to justify more government regulations and to advance the
radical environmentalist agenda? As a hydrogeologist and an environmental engineer, | suspect, most of it. Is
flooding increasing? Absolutely! But is this related to sea level rise, or climate change? Unlikely and only at
the margins and if there was any cost effective way to alter that in any measurable way, we still wouldn’t
notice any difference in the nuisance flooding because SLR isn’t a major factor in it. The primary cause
involves that have been well understood by urban hydrologists for decades. As areas become more
urbanized-- more developed—areas increasingly loose surface stormwater retention sites as building activity
continues. This turns fields and lowlands into impermeable rooftops and pavement and fewer places to
contain stormwater following rains. The result is a vastly reduced Time of Concentration—the time it takes
for a raindrop to fall on the outer edge of a watershed and travel to the lowest spot where flooding starts. At
this point, cue crickets and glazing over of eyes of media, politicians, and climate zealots since this means
thinking—which certainly doesn't support their activist agendas.

Most people recognize the impact of a large business or a parking lot when it comes to increased runoff.
Unfortunately, the state of municipal planning and environmental oversight is such that if the developers can
divert any increase in runoff away from their building site, many believe the problem has “gone away” when
all they have managed to do is push the problem into other low areas within the same watershed. But even
singular construction sites can increase the flooding problem as long as local inspectors consider it OK to
allow increased runoff to leave the property where the increase is generated. Every time we build larger
houses, provide parking for an extra vehicle, or level and pave what was undisturbed land before, we
potentially increase storm runoff unless we insist upon Best Management Practices (BMPs)—engineering
solutions to capture, use, or retain the increased runoff to prevent it from leaving the property. So, am |
arguing for ceasing development as do many of the radical environmentalists? No. But | would argue that
they who develop, build, or alter land be responsible for the consequences of their own activity in the
external environment. Regulators should hold developers, builders, and even individual property owners to a
standard that does not make it permissible to allow increased runoff to exit that property. Allow prudent
development but require developers —and even individual property owners--capture and deal with any
increase in site runoff due to improvements to the property that they are making.

Too few builders or even municipal planning and building officials seem to understand the impact of
developing or expanding impermeable surfaces at the single lot level—business or residential. Federal
regulations naturally focus on large areas of developmental impact but this shouldn’t mean that the
municipalities shouldn’t be concerned with individual building sites when dealing with neighborhoods. There



is a legal concept that when you do something to your property that impacts mine, you should be held
accountable. But that requires me to sue you over something neither of us know much about. I'd suggest
that the municipalities exist to protect the liberty and property rights of its citizens. So the municipality is in
the best position to insist that each building permit is issued with a land disturbance permit that insists
requires the land owner, builder, or developer to be responsible for dealing with any increased runoff
generated by building or site modification activities.

More often than not, the best building lots in a community are chosen first and developed early on in the
history of the neighborhood. As area populations grow, the best lots disappear and individuals start buying
and trying to develop less desirable building lots—and in so doing, making only the improvements that
municipality or community building inspectors mandate. These lost are likely to be smaller, lower
topographically, and subject to more frequent flooding, overgrown and costlier to develop, or near areas of
heavy traffic, business, or industrial activity. So as properties that were formerly low areas that captured and
contained stormwater are filled in and converted to building lots, the increase in runoff is often
disproportionate to the sizes of the infill lots being developed. The low lands disappear and are replaced with
fill, rooftops, and pavement. Areas that used to capture stormwater now shed it into the neighborhoods
surrounding them. And this is by far the greatest single contributor to increased area flooding in both urban
and suburban areas. Ranking well below development comes local subsidence since most of the Atlantic
Coastal Plain consists of 10,000 to 15,000 vertical feet of consolidating sediment. This is a geological reality
and as sediment compacts, land sinks. And as municipalities, businesses, and residential homeowners use
groundwater pumps to supply their needs, subsidence only increases. So the real problem is reduced Time of
Concentration as rain runoff that used to stay within an area, no longer does. Sea level rise and climate
change is just a convenient red herring that advances the agenda of the bigger government
environmentalists. But if you really want to reduce local flooding, start paying attention to the increase in
runoff from properties following construction by insisting on pre-and post-development hydrographs
generated by a neutral arbiter. I've suggested for years that where local or regional colleges with hydrology
departments and students who need to learn are available, this could be a win-win, with the work funded by
the developers but executed by folks who aren’t paid for the result the developer is hoping to find. This will
only work with the cooperation of reputable professors who are available and willing to supervise their
students closely to maintain standards.



Jim Early (via email on 4/28/2015)

Frank Gorham, Chair NCDENR CRC April 29, 2015
Margery Overton, Chair NCDENR CRC Science Panel

The Science Panel report on sea level rise (SLR) is clearly written and is a major improvement over the
previous (2010) document. | wish to comment on only one problem, the value used for the current global
sea level rise rate.

In the preliminary Panel meetings the Panel seemed committed to using the Church & White (2011) paper
for recent past and current global sea level rise data and to using the IPCC document for future sea level
acceleration projections. In the later drafts the Panel chose to also use the IPCC document as the source
for the current global sea level rise rate.

The single most important number in this entire report is the value assumed for the current SLR rate. It
is much more important than the small accelerations projected by the two IPCC cases. The Panel inserts
the IPCC value of 4.0mm/y into its calculations with no mention or discussion. The Panel only presents
and discusses the time integral of the sea level rise rates which hides the actual rates used. The panel
takes this value without question or comment from the IPCC report.

This sea level rise rate is higher than global tide gauge values from NOAA or the questionable satellite
values as can be seen in figure 1. It is also higher than tidal gauge data from the CW paper. More
importantly, this value is incompatible with the tidal gauge data from Wilmington where the land is known
to have a low subsidence rate or even may be rising (figure 2).
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Figure 1. SLR rate distribution of 204 world wild tide gauges used by NOAA
[Morner,N. 2013,Energy & Environment, 24,509-536.]
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Figure 2. Wilmington tide gauge (NOAA)

As | have stated at previous meetings, you cannot simply ignore any discussion of the current SLR rate
which you use. This report will be of little value and no credibility without such a discussion. The best
approach would be to simply use the NC tide gauge data as the best measure of the current local sea level
rise rates. The IPCC document could then be used to estimate the future increases in the sea level rise
rate. This was the procedure that the Panel initially discussed. It would base the estimates of current
rates on real local scientific data. Using the value from the IPCC document for a current local measurable
rate is simply an appeal to authority rather than science.

James Early

Kitty Hawk, NC

Retired engineer from DOE Lawrence Livermore National Laboratory
(Doctorate in engineering from Stanford University)
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Comments to the CRC April 29, 2015.

By Dave Burton
www.sealevel.info

www.NC-20.com
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This is one of those glass half-empty or half-full situations. This draft report is much, much better than the
2010 Report. That Report showed no actual tide gauge graphs; this one does. That Report ignored the
differences between local rates of sea-level change in different parts of the State; this one analyzes them.
That Repo