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UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF NORTH CAROLINA
NORTHERN DIVISION
CIVIL ACTION NO. 2:10-CV-00029 D

ROCF. SANSOTTA, INDIVIDUALLY:;

ROCF. SANSOTTA, Trustee and

Executor of the ESTATE OF FATHER

JOSEPH KLAUS; RALPH S. TOMITA;

GLORIA H. TOMITA; CAROLE A.

SCHECKELFORD; JAMES BERGMAN; :

LINDA ATSUS; and GEORGE D. RUSIN . AFFIDAVIT OF WAYNE GRAY
Plaintiffs, :

V.

TOWN OF NAGS HEAD,
Defendant.

I, Wayne Gray, Mayor Pro Tem for the Town of Nags head (the “Town”), being first duly sworn,
do hereby certify the following:

1. T am under no legal disability; [ am not a minor; I am not incompetent; I am authorized by
the Town of Nags Head to execute this affidavit and I have personal knowledge of the information
contained herein developed through my own observations.

2. Iam acitizen and resident of the Town of Nags Head, Dare County, North Carolina.

3. I was born in 1940. I am 71 years old. I was born and raised in the village of Avon on
Hattaras Island in Dare County, North Carolina. I lived in Avon from 1940 until 1958 when I went into
the United States Coast Guard. I was a member of the United States Coast Guard for 32 years. During
that time I was stationed at Oregon Inlet for two years in the early 1960°s. In 1984, I returned to Station
Oregon Inlet as skipper of the Coast Guard cutter, Point Brown, and in 1985 became the officer in charge
of Station Oregon Inlet. I retired from the United States Coast Guard in 1990. Since 1984, I have lived in

Nags Head, North Carolina. During the time that I lived away from the Outer Banks, my parents lived on
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the Outer Banks and I returned to visit at least once a year except during the years that I served in the
Vietnam War.

4, I am familiar with and have personal knowledge of the general public’s use of the ocean
beaches on the Outer Banks including Currituck, Dare, and Hyde Counties as well as all of the
municipalities and villages located therein. I have driven upon, ridden upon, and walked upon the ocean
beaches of the Outer Banks and observed members of the general public doing the same on numerous
occasions.

5. From the year 1995 to the year 2000, I was officer with the North Carolina Marine Patrol,
the law enforcement section of the North Carolina Division of Marine Fisheries. One of my primary
duties was to travel the ocean beaches of the Outer Banks to enforce fishing regulations.

6. The best driving conditions are upon portions of the ocean beach that are level, hard packed
and not covered by water. Those conditions are most easily found at low tide or as close to the water as
one can get at high tide. Packed sand is easier to drive upon than soft sand and decreases the likelihood
that a vehicle will get stuck. Gravel areas of the beach are often bottomless and should be avoided.

7.  When I lived in Avon in the 1940°s and 1950’s we had to travel to Manteo for to do
business, to visit the dentist, to visit the doctor and for various other reasons. During that time, there was
no paved roadway from approximately Whalebone Junction to Oregon Inlet where the ferry to Hatteras
Island was located. Much like the northern Outer Banks, there were two ways to travel from Nags Head
to Oregon Inlet and vice versa. The preferred method of travel was to follow the ocean beach, “the
wash,” at low tide. When the ocean waters were too high on “the wash” we would travel the “inside
road” which usually followed along the Coast Guard’s telephone line at the edge of the woodline located
behind the ocean dune line approximately 300 yards. I often saw other members of the general public
taking the same routes.

8. The exact location and extent of “the wash” changed over time due to accretion and erosion.
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However, it was always simple to identify “the wash” based on the location of the dunes and the
vegetation line located on the dunes. “The wash” was always located seaward of the dunes and the
vegetation line. The portion of “the wash” that was used and traveled by the general public often
extended all the way landward to the toe of the dunes, particularly at times of high tide.

9. I am familiar with and have personally seen the properties located at Seagull Drive in the
Town of Nags Head which are owned by the Plaintiffs and at issue in this legal action (the “Properties™).
Located on each Property is a structure or group of structures and associated personal property and
attachments (collectively a "Cottages"). In addition to the Cottages the Properties have numerous
sandbags placed upon them.

10.  Traveling between Oregon Inlet and Nags Head along “the wash” would have taken me
and the general public by the general location of the Properties and the Cottages on numerous occasions.

11.  In addition to seeing the general public travel upon the ocean beaches of the Outer Banks
on numerous occasions I usually, if not always, saw members of the general public performing numerous
recreational activities such as swimming, sunbathing, fishing commercially and recreationally, as well as
other types of activities.

12.  Since at least 1984 when I returned to live on the Outer Banks, Town employees, officials,
and agents have traveled the ocean beaches of the Town by vehicle and by foot for the purposes of
providing police, fire, life saving and sanitation services. For many years I was a volunteer fireman, and I
drove on the ocean beach at times to reach fires and other emergencies.

13.  During my time living on the Outer Banks, I have witnessed numerous storm events of
varying sizes and intensities. During and after such storm events, [ have witnessed damage to structures
located on the ocean front, particularly those located the farthest seaward on the ocean front. I have seen
significant damage from storm events with both very intense storms and storms of limited intensity. Most

major storms in the area are hurricanes, but typically the most damage occurs during Nor’easters. Often
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storm damage occurs without warning or an opportunity to prepare in advance.

14. When damage occurs due to storm events other persons and property are often affected,
injured or otherwise damaged by the resulting debris. The debris caused by storm events often causes
damage to other properties. The resulting storm damage debris litters the beach, private properties and
the ocean waters. The amount of debris from storm damage is often costly to cleanup. The resulting
storm debris creates potential dangers for those using the beach and the ocean for days, weeks, months
and even years depending on what sort of debris is deposited and where it is deposited.

15. Following the 2009 Nor’easter that occurred during the week of Veteran’s Day, the location
of the Cottages and the sandbags associated with the Cottages made the ocean beach in the vicinity of the
Properties impassable by vehicle during high tide. This situation continued for many months and has
occurred on and off since that time.

16. The location of the Cottages makes them more susceptible to storm damage than most other
ocean front cottages within the Town because they are situated farther east out upon the beach and
beyond most other ocean front houses.

17. The location of the Cottages makes the Cottages more dangerous to the public because of the
high potential for storm damage and the restrictions they place upon emergency and life saving services
traveling upon the ocean beach to perform their duties.

18. The location of the Cottages adversely affects the public convenience and public health by
restricting public access along the beaches and restricting the Town’s ability to provide public services

such as sanitation services along the beach.
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19. Based on my experience viewing other similar properties, the location of the Cottages also
invites the general public, particularly children, to climb upon the sandbags located under the structures

in an unsafe manner. Were the Cottages located landward of the ocean beach, this situation would be
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much less likely.
In witness whereof, I hereunto subscribe my name this
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History of Tidal Analysis and Prediction

People who live in coastal areas or who look to the sea for their livelihood have been
observing the tides and tidal currents for many years. They have used their observations
and practical knowledge in a variety of ways to their advantage. For example, it has aided
them in timing the sailing of ships to and from port. It has also aided them in maintaining
aguaculture and fishery activities in the inter-tidal zone near their shores.

A more theoretical study of tidal phenomena was undertake by notable people from the
past. The work of the people highlighted here has formed the basis of present-day tidal
analysis and prediction as practiced in the National Ocean Service.

Sir William Thomson (Lord Kelvin) devised the method of reduction of tides by harmonic
analysis (/harmonic.html) about the year 1867. The principle upon which the system is
based, which is that any periodic motion or oscillation can always be resolved into the sum
of a series of simple harmonic motions, is said to have been discovered by Eudoxas as
early as 356 B.C., when he explained the apparently irregular motions of the planets by
combinations of uniform circular motions. In the early part of the nineteenth century Laplace
recognized the existence of partial tides that might be expressed by the cosine of an angle
increasing uniformly with the time, and also applied the essential principles of the harmonic
analysis to the reduction of high and low waters. Dr. Thomas Young suggested the
importance of observing and analyzing the entire tidal curve rather than the high and low
waters only. Sir George B. Airy also had an important part in laying the foundation for the
harmonic analysis of the tides. To Sir William Thomson, however, we may give the credit for
having placed the analysis on a practical basis.

In 1867 the British Association for the Advancement of Science appointed a committee for
the purpose of promoting the extension, improvement, and harmonic analysis of tidal
observations. The report on the subject was prepared by Sir William Thomson and was
published in the Report of the British Association for the Advancement of Science in 1868.
Supplementary reports were made from time to time by the tidal committee and published in
subsequent reports of the British association. A few years later a committee, consisting of
Professors G. H. Darwin and J. C. Adams, drew up a very full report on the subject, which
was published in the Report of the British Association for the Advancement of Science in
1883.

Among the American mathematicians who have had an important part in the development of
this subject may be named Professor William Ferrel and Dr. Rollin A. Harris, both of whom

https://tidesandcurrents.noaa.gov/predhist.html

HELP & ABOUT

(/about.html) Info and how

to reach us

Ship Transit

Early example of a
"real-time" tide gauge.
Mechanical tide gauges
were first used in the
United States in the
1850s. This old wooden
station, used in 1897 at
Fort Hamilton, New York,
is one of the earliest
examples of a real-time,
tide-measuring device.
When entering or leaving
the port, mariners would
view this station through
binoculars. The pointer
indicates the present level
of the water while the
vertical arrow indicates
whether the tide is rising
or falling.

were associated with the U.S. Coast and Geodetic Survey. The Tidal Researches, by Professor Ferrel, was published in
1874, and additional articles on the harmonic analysis by the same author appeared from time to time in the annual reports of
the Superintendent of the Coast and Geodetic Survey. The best known work of Dr. Harris is his Manual of Tides, which was
published in several parts as appendices to the annual reports of the Superintendent of the Coast and Geodetic Survey. The
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subject of the harmonic analysis was treated principally in Part 1l of the Manual which appeared in 1897.

The methods for the prediction of the tides may be classified as harmonic and nonharmonic. By the harmonic method the
elementary constituent tides (/constitu.html), represented by harmonic constants, are combined in to a composite tide. By the
nonharmonic method the predictions are made by applying to the times of the moon's transits and to the mean height of the
tide systems of differences to take account of average conditions and various inequalities due to changes in the phase of the
moon and in the declination and parallax of the moon and sun.

Up to and including the year 1884, all tide predictions for the tide tables were computed by means of auxiliary tables and
curves constructed from the results of tide observations at the different ports. From 1885 to 1911, inclusively, the predictions
were generally made by means of the Ferrel Tide-Predicting machine. From 1912 to 1965, inclusively, they were made by
means of the Coast and Geodetic Survey Tide-Predicting Machine No. 2. Without the use of a tide-predicting machine
(/predmach.html) the harmonic method would involve too much labor to be of practical service, but with such a machine the
harmonic method has many advantages over the nonharmonic systems.

Predicting machines were superseded in 1966 by the advent of digital electronic computers. Initially these computers were of
the large main-frame type. In the late 1980s main-frames were replaced by the growing sophistication of desktop computers.
These are now used exclusively by the National Ocean Service in making predictions for the standard ports of this country and
at other locations where sufficient observational data exists.

Information Products Programs Partners Revised: 10/15/2013
About CO-OPS PORTS Mapping and Hydrographic NOAA (http://www.noaa.gov) / National
(/about.html) (/ports.html) Charting Survey Support Ocean Service
Disclaimers OFS Support (/hydro.html) (http://oceanservice.noaa.gov)
(/disclaimers.html)  (/models.html) (/mapping.html) Marsh Web site owner: Center for Operational
Contact Us Tide Predictions Maritime Restoration Oceanographic Products and Services
(/contact.html) (/tide_predictions.htmi$ervices (/marsh.html)
Privacy Policy Currents (/cdata (/maritime.html) GoMOOS
(/privacy.html) /StationList?type=Cur(eDADBAG & (/gomoos.html)

filter=active) (/coastal.html) TCOON

More about More about
products...

(/products.html)

(/tcoon.html)
programs...
(/programs.html)
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Datums for 8651370, Duck NC

Elevations on Station Datum
Station: 8651370, Duck, NC T.M.: 75
Status: Accepted (Sep 26 Epoch:

2011) (/datum_options.html#NTDE)
Units: Feet 1983-2001
Datum: STND
Datum Value Description
MHHW 22.27 Mean
(/datum_options.htmi#MHHW) Higher-High
Water
MHW 21.95 Mean High
(/datum_options.htmi#MHW) Water
MTL 20.33 Mean Tide
(/datum_options.html#MTL) Level
MSL 20.35 Mean Sea
(/datum_options.html#MSL) Level
DTL 20.42 Mean Diurnal
(/datum_options.html#DTL) Tide Level
MLW 18.72 Mean Low
(/datum_options.html#MLW) Water
MLLW 18.58 Mean
(/datum_options.htmi#MLLW) Lower-Low
Water
NAVD88 20.77 North
(/datum_options.html) American
Vertical Datum
of 1988
STND 0.00 Station Datum

(/datum_options.html#STND)

GT (/datum_options.html#GT) 3.69 Great Diurnal
Range

MN 3.22 Mean Range

(/datum_options.html#MN) of Tide

DHQ 0.32 Mean Diurnal

(/datum_options.html#DHQ) High Water
Inequality

Datums for 8651370, Duck, NC

All figures in feet relative to station datum

224

214

MHHW: 22.279

AVD88: 20.77

DHQ: 0.32

“MHW: 21.95

MsL: 20.35,DTL: 20-42

Showing datums for

8651370 Duck, NC }
Data Units @ Feet
Meters
Epoch @ Present (1983-2001)

Appx

Superseded (1960-1978)

Submit
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Datums - NOAA Tides & Currents http://tidesandcurrents.noaa.gov/datums.html?id=8651370
Datum Value Description

DLQ 0.14 Mean Diurnal
(/datum_options.htmi#DLQ) Low Water
Inequality

HWI 12.23 Greenwich

(/datum_options. html#HWI) High Water
Interval (in
hours)

LWI 6.06 Greenwich

(/datum_options.htmI#LWI) Low Water
Interval (in
hours)

Maximum 26.40 Highest
Observed
Water Level

Max Date & Time 09/18/2003 Highest
16:06 Observed
Water Level
Date and
Time
Minimum 15.92 Lowest

Observed
Water Level

Min Date & Time 03/16/1980 Lowest
17:54 Observed
Water Level
Date and
Time
HAT 23.52 Highest
(/datum_options. htmI#HAT) Astronomical
Tide
HAT Date & Time 10/16/1993 HAT Date and
12:24 Time

LAT 17.60 Lowest
(/datum_options.htmI#LAT) Astronomical
Tide

LAT Date & Time 02/08/1997 LAT Date and
06:24 Time

Tidal Datum Analysis Periods

01/01/1983 - 12/31/2001

To refer water level heights to NAVD88 (North American
Vertical Datum of 1988), apply the values located at National
Geodetic Survey (http://www.ngs.noaa.gov/Tidal_Elevation
/diagram.jsp?PID=FW0688&EPOCH=1983-2001).

Show nearby stations

Products available at 8651370 Duck, NC
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Information

TIDES/WATER LEVELS

Water Levels
(/waterlevels.html?id=8651370)

NOAA Tide Predictions
(/noaatidepredictions
INOAATIdesFacade.jsp?Stationid=8651370)

Harmonic Constituents
(/harcon.html?id=8651370)

Sea Level Trends (/sltrends
/sltrends_station.shtml?stnid=8651370)

Datums (/datums.html?id=8651370)

Bench Mark Sheets
(/benchmarks.html?id=8651370)

Extreme Water Levels

Reports (/reports.html?id=8651370)

Products
PORTS
(/ports.html)

About CO-OPS
(/about.html)

Disclaimers OFS (/models.html)
(/disclaimers.html) Tide Predictions
Contact Us (/tide_predictions.html)

(/contact.html)
Privacy Policy
(/privacy.html)

Currents (/cdata

filter=active)
More about
products...
(/products.html)

METEOROLOGICAL/OTHER

http://tidesandcurrents.noaa.gov/datums.html?id=8651370

Meteorological Observations

(/met.html?id=8651370)
Water Temp/Conductivity

PORTS®

This station is not a member of PORTS®

Programs
Mapping and
Charting Support
(/mapping.html)
Maritime Services
(/maritime.html)
COASTAL

/StationList?type=Current{l=dastal. html)

More about
programs...
(/programs. html)

Partners

Hydrographic
Survey Support
(/hydro.html)
Marsh Restoration
(/marsh.html)
GoMOOS
(/gomoos.html)
TCOON
(/tcoon.html)
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OPERATIONAL FORECAST SYSTEMS

This station is not a member of OFS

INFORMATION

Station Home Page
(/stationhome.html?id=8651370)

Data Inventory
(/inventory.html?id=8651370)

Measurement Specifications
(/measure.html)

Revised: 10/15/2013

NOAA (http://www.noaa.gov) / National Ocean
Service (http://oceanservice.noaa.gov)

Web site owner: Center for Operational
Oceanographic Products and Services
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Tides and Currents Glossary
A B C D E F G H I J K L M N O P Q R S T U V
w  Z
A
absolute mean sealevel change anomaly
An eustatic change in mean sea level relative to a As applied to astronomy, the anomaly is the angle made
conventional terrestrial coordinate system with the origin at any time by the radius vector of a planet or moon with
at the center of mass of the Earth. its line of apsides, the angle being reckoned from

perihelion or perigee in the direction of the body's
motion. It is called the true anomaly when referred to the
actual position of the body, and mean anomaly when

accepted values

Tidal datums and Greenwich high and low water intervals referred to a fictitious body moving with a uniform
obtained through primary de- termination or comparison angular velocity equal to the average velocity of the real
of simultaneous observations with a control tide station in body and passing perihelion or perigee at the same time.
order to derive the equivalent value that woudbe
obtained with a 19-year series. Antarctic Circumpolar Current

The largest permanent current in the world, setting

acoustic Doppler current profiler (ADCP)
eastward around the Antarctic Continent south of Cape

A current measuring instrument employing the Horn, Cape of Good Hope, Tasmania, and New Zealand.
transmission of high frequency acoustic signals in the Through Drake Passage, it transports approximately 200
water. The current is determined by a Doppler shift in the x 10° m¥s. Same as West Wind Drift.

backscatter echo from plankton, suspended sediment,
and bubbles, all assumed to be moving with the mean anticyclonic ring

speed of the water. Time gating circuitry is employed

which uses differences in acoustic travel time to divide A meander breaking off from the main oceanic current
the water column into range intervals, called bins. The and spinning in a clockwise direction in the northern

bin determinations allow development of a profile of hemisphere (counter-clockwise in southern).

current speed and direction over most of the water
column. The ADCP can be deployed from a moving
vessel, tow, buoy, or bottom platform. In the latter

Antilles Current

configuration, it is nonobtrusive in the water column and A North Atlantic Ocean current setting northwestward
thus can be deployed in shipping channels. along the northeast coasts of the Bahama Islands.
ADR gauge a ion
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