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EXECUTIVE SUMMARY

This study describes the coastal processes occurring in the Pt.
Thomson region of Northern Alaska. The study area is located on the
shores of the Beaufort Sea approximately 453 nautical miles east of
Prudhoe Bay.

The objectives of the stud} program are as follows:

¢ Establishment of a monumented coastal survey network to allow
repetitive measurements of coastal change;

¢ Characterization of the coastal processes on the basis of both
quantitative measurements taken during the study and historical
information found in the literature;

o Asseggment of the implications of the coastal processes as they
related to the planning and design of coastal structures in the
Pt. Thomson region.

This report describes the results of the study undertaken during the
summer of 1982 in which all of the tasks listed above were accomplished.

Geographically, the study area 1s divided into two distinct parts.
The coastal portion congists ¢f a total of 14 nautical miles of contin—
uous shoreline located on the mainland. A chain of barrier islands
consisting of Flaxman, Mary Sachs, North Star, Duchess, and Alaska
Islands, and an independent shoal located three nautical miles wast of
Challenge Island, comprise the offshore porticn of the study regiom.

Two field trips were undertaken during the summer of 1982. During
the first field trip, a total of 67 monumented coastal transects were
established, and such tasks as detailed surveying of beach profiles, -
sediment saupling, morphological reconnalssance, and photographic
documentation were performed. During the second field trip, each tran—
sect was recovered and re—profiled to quantify the changes associated
with the intervening period between the surveys. ¢

The survey results show that the shores of the mainland coast are
the most stable within the study area. This is due, fn part, to the
sheltering effect of the offshore islands. In contrast, the offshore
islanfis are quite dynamic. The high northern bluff of Flaxman Island is
eroding continuously at a long-term rate of 12 feet/year, based on a
survey comparison spanning the 1955-1982 period. This bluff erosion
supplies a portion of the beach sediment that nourishes the barrier
island complex located to the west.



The barrier islands are constantly undergoing changes in form and
location. Typical changes that have been documented include island
migration, inletr formation and £illing, and fluctuations in shoreline
position occasioned by brief, yet extreme, storm events. These islands
"actively respond to persistent easterly wind and waves resulting in a
westward long-term migratiom that averaged 80 feet/year during the 1908-
1982 period. The observed correlation ¢f shoreline configuration with

. the submerged longshore bars suggests that the underwater topography in

the nearshore zone may be just as dynamic.

To utilize the dynamic landforms within the study area as sites for
oil development, it is recommended that coastal set—back distances be
respected so as to separate the new facility from the active bluff or
shore. This strategy of hazard avoldance is deemed to be less expensive
than to attempt to contrel the erosion by artificial means.

The conceptual design of coastal drilling pads has been performed
for four distinet zones within the study area. These zones include the
high mainland shore, the low mainland shore, the Flaxman Island surface
bordered by the eroding bluff, and the low-lying barrier island/lagoon
environment.

A conceptual design has been performed for a gravel causeway to
connect the mainland shore to Flaxman Island. The perceived environ-
mental impacts associated with such a structure are the localized
degradation of water quality within the lagoon and the impoundment of
littoral sediments by the causeway structure. Possible mitigative
‘actions include the construction of causeway breaches to allow transfer
of water across the structure and the physical transport of impounded

sediment at the causeway to adjacent locations where the protective beach

cover has been lost.

Based on the results of this study, it is deemed feasible to
construct and maintain oil exploration and production facilities within
the Pt. Thomson study area. It should be emphasized, however, that
coastal stxructures, once constructed, should be moniteored in order to
ensure minimum adverse influence on or by the dymamic processes of the
Arctic coast, an environment whick has just recently been subject to
serious sclentific scrutiny.

While the long—term coastal changes within this region are pre-—
dictable, the range of short-term fluctuations are not well defined due
to the absence of data collected during consecutive years. Repetitive
surgeying of the recently established coastal transect petwork will allow
a more defioitive view of the short—term variability of Arctic coastal
processes and the resultant effects on proposed coastal facilities.
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1. INTRODUCTION

This study characterizes the coasfal processes that
occur in the Pt. Thomson region of Northern Alaska and
derives the engineering implications of these processes as
they relate to the planning and design of coastal oil
development facilities. More specifically, the objectives
of the study program are as follows:

¢ Establishment of a monumented ccastal survey network
to allow repetitive measurements of ccastal change;

0 Characterization of the coastal processes on the
basis of both quantitative measurements taken during
the study and historical information found in the
literatures

¢ Assessment of the implications of the ecoastal
processes as they relate te the planning and design
of coastal structures in the Pt. Thomson region.

This report describes the results of the study
undertaken during the summer of 1982 in which all of the
tasks listed above were accomplished. It must be cautioned,
however, that the results of the data ccllected during a
single summer may not prove to be characteristic of this
complex Arctiec environment. For this reason, the
conclusions drawn in this report should be considered
provisional, and subject to refinement as additional data

becomes avallable.



A ot A N i,

P,

bt

R e T A R L S L R T Wy T ey

The study area is located approximately 45 nautical
miles east of Prudhoe Bay on the shores of the Beaufort Sea,
As shown in the Location Map, Figure 1.1, the study area is
bounded by longitude 146°45'W (two nautical miles east of
Bullen Point) and longitude'1u6°05fw (4.5 nautical miles
west of Brownlow Point).

Geographically, the study area is divided into two
distinct parts. The coastal portion consists of a total of
14 nautical miles of continuous crenulated shoreline located
on the mainland. A chain of barrier islands consisting of
Flaxman, Mary Sachs, North Star, Duchess, and Alaska
Islands, and an independent shoal located three nautical
miles west of Challenge Island, comprise the offshore
portion of the study region.

Two field trips were undertaken for the purposes of
data collection during the summer of 1982. During the first
field trip (July 19-27), a total of 67 menumented coastal
transects were established, and such tasks as detailed
surveying of beach profiles, sediment sampling, morphologi-
cal reconnaissance, and photegraphic documentation were
performed. During the second field trip (August 31 -
September T), each transect was recovered and re-profiled to
quantify the changes associated with the intervening period
between surveys.
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2. STUDY AREA OVERVIEW

2.1 Environmental Setting

The Arctic c¢limate has a major influence on the ecoastal
conditions and changes of the Pt. Thomson study area. The
Beaufort Sea is ice=-covered for most of the year with a
brief open-water season occurring usually from mid-July to
early OGctober. The astronomical tides of this region are
quite small (less than a foot of total tidal range occurs)
and are subordinate to sea level changes associated with
high wind conditions and barometric pressure effects.

Wave energy impacting the coastline is generally small,
limited by the proximity of the Arctic ice pack whiceh
remains relatively close to shore during the summer months.
Infrequent northeast and northwest steorms can create storm
waves that can cause erosion of the mainland coast and the
offshore islands. Also, high speed westerly winds can cause
super-elevation of the cecean surface with the resultant
waves and storm surge causing inundation of the low-lying
coastal areas and overtopping of certain segments of the
offshore barrier islands.

Following the ice break-up ¢f June or July, the coastal
beaches and offshore islands are disrupted by moving ice
pushing onshore. Furrows and ridges 20 to 30 feet long and
three to five feet high may be "bulldozed™ on exposed
beaches. Government surveyors reported that following the
winter of 1949-1950, ridges of gravel five to eight feet
high were created by ice push that extended 5C to 70 feet
inshore from the water line (notes occurring on USC&GS
Bydrographic Survey No. 7851, 1950). Also during early



~ summer, the low coastal bluffs of the regicon begin to thaw,
creating mud flows which escape from the bluff to the beach
below. As the thawing continues, "thermal erosion™ of the
bluff occurs which is a major cause of shore recession in
this area.

In late summer, high winds can affect the area creating
~ water level fluctuations and intensified wave impact.
During this period, sea ice may again be driven onshore.
Most of the major sediment movement and the related coastal
changes ~- bluff retreat, beach erosion, sand spit
elongation or truncation, island movement, and island inlet
~ formation or closing -- occur during the late summer - early
autumn period.

In the late fall, the beaches of the study area become
sheathed in ice and snow thereby protecting them from the
effects of waves and minor ice incursions throughout the
winter months.

The Arctic coastal plain is underlain by a series of
alluvial and glacial outwash fans extending northward from
the Brooks Range. These fans conzist mainly of sand and
gravel and tend to extend tc the coast. In some areas
{(particularly, Flaxman Island), the coastal veneer consists
of a peculiar matrix of marine sandy mud which contains
glaciated pebbles, cobbles, and boulders that are quite
different in lithology from the gravel of Brooks Range
origin that is commonly found in the alluvial fans of the
region. This geologic material -- termed the "Flaxman
formation" -- contains a suite of pebble types that is
completely different from those found in the alluvial and
glacial deposits associated with streams draining the Brooks
Range (Hopkins and Hartz, 1978).
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The Flaxman formation underlies Flaxman Island and
large mainland areas east of the Canning River. Components
of this formation, owing to the on-going ercosion of Flaxman
Island, are found in the sediments of the barrier islands to
the west.:

The mainland coast of the study area is crenulated and
deeply embayed; Offshore, Flaxman Island and the Maguire
Island chain provide a nearly continuous barrier to
northeasterly wave energy. Thus, easterly wave energy
striking the mainland coast must be generated within the
lagoon located south of the island chain. To the west, no
island protection exists in the immediate vicinity to limit
the fetch of westerly storms,

The mainiand shore iz characterized by narrow, low-
lying beaches backed by low cecastal bluffs (commonly three
to twenty feet high). The beaches are typically 25 to 75
feet wide and normally consist of a very thin veneer of
clastic sediment overlying the highly organic tundra

foundation.

The sand and gravel that form the beaches of the study
area are derived from alluvial discharge from the rivers of
the region and from the ercsion of coastal bluffs. -Some
investigators believe that rivers of the region do not
contribute significantly teo the sediment budget, as most of
the alluvial bedload is presumed Lo be deposited inland with
only the finer sediment fraction being discharged at the
river mouths (Hopkins and Hartz, 1978). Based on a study of
the massive sediment discharge of the Colville River
(Arnborg, et al., 1966), it is our belief that the sediment
contributicns of major rivers like the Canning River should



not be disregarded in terms of beach sediment contribution

to the nearshore zone.

The direction of 1littoral sediment drift is generally
westward under the persistent easterly winds of the region.
However, wave refraction and the crenulated ccastline induce
local reversals both onshore and on the arcuate barrier
islands. Due to the generally low wave activity during the
brief open-water season, the total volume of alongshore sand
transport is quite small relative to beaches of more

temperate latitudes.

The bluffed portions of the mainland cocast and Flaxman
Island are affected by thermal erosion -- a formidable
erosive agent in this region. Thermal erosion is most
effective and rapid aleong bluffs that are ice-rich, having
high percentages of frozen mud, silt, and fine sand.
Thawing and erosion of bluffs containing gravel and sand
deliver substantial volumes of beach sediment that
subsequently protect the bluff from wave-induced
undercutting. The high rate of on-going erosion,
particularly on Flaxman Island, provides substantial volumes
of bheach sediments to nourish the beaches and barrier
islands of the downdrift coast.

The barrier islands of the study area extend westward
from the tundra-veneered Flaxman Island. These islands,
composed of unconsolidated sand and gravel, are low-lying (2
to 4 feet maximum elevations), arcuate, and exhibit major
features that may change dramatically with time. The
barrier islands are separated by major inlets that may be
relatively deep (8 - 12 feet) and wide (1/2 to 2 nautical
miles)., In addition, a long, seemingly continuous barrier
may be segmented by very narrow and shallow inlets, such as



the one that formed between Flaxman and Mary Sachs Islands
during the 1955 -~ 1982 period.

As these islands are attacked by the persistant
easterlies, the general trend is for growth of the islands’
westward extremities. This mechanism of island extension,
termed "island migration", has created a leong-term westward
movement of the islands 6f the Maguire group that is judged
to be on the order of 80 feet/year (Wiseman, et al., 1973).
In terms of coastal processes, the rapid changes of island
shape and relative location caused by island migration,
development of new inlets, and filling of old inlets is the
most dynamic aspect of the study area.

Hopkins and Hartz (1978) surmise that the Maguire
Islands and possibly the Stockton Islands to the west were
originally derived from the bluff erosion ¢f Flaxman Island.
This speculation implies that Flaxman Island was, at one
time, a much larger source of sedimentary material than it
is today. The discontinuous nature of the island chain at
this time 1s due to storm-generated breaching of the narrow
barrier islands which, in the case of the largest inlets, is
irreversible due to tidal deepening and the diminishing
supply of beach sediments generated by Flaxman Island bluff

eraosion.

Long~term shoreline comparisons indicate that the
barrier islands are migrating with little loss of surface
area (Hopkins and Hartz, 1978). During storm surge events,
waves overwash the island shores thereby driving sediment at
the'waterline up and onto the main island body. On-shore
ice motion can drag or pluck coarse lag material from deeper
waters onto the island surface. It is speculated, however,
that with time, as Flaxman Island continues to erode, the



downdrift coast and Maguire Island chain will slowly
diminish in areal extent (Hopkins and Hartz, 1978). The
ultimate result will be 2 loss of the critical mass reguired
to withstand the ambient wave and ice forces leading to

subsequent island erosion and submergence.

2.2 Review of Pertinent Literature

The first recorded visit of a western explorer to the
shores of the Beaufort Sea was described in the chronicles
of the British expedition of 1826, led by Sir John Franklin.
The primary focus of this and subsequent early exploration
efforts was for mapping purposes and to add to the meager
amount of Arctic information that existed at the time. A
large number of English, American, and Canadian explorers
ventured into the region during the late 1800's. A number
of mapped features now bear the names of those early
explorers -- Franklin Bluffs, Beechy Point, Simpson Lagoon,
Dease Inlet, Maguire Islands, Stockton Islands, Steffanson
Sound. Because the early exploration efforts charted 1land
forms and islands at small scale with imprecise survey
techniques, few direct comparisons with more modern data are
possible. The value of the expeditions that took place
prior to 1900 is in the written descriptions of the land-
scape and navigable passes from which scme correlation to

the present condition is possible.

In 1906, Ernest Leffingwell, under the auspices of the
American Geographical Society, wundertook the first
comprehensive mapping and geological exploration effort in
the Alaskan Arctic. Maps that he created are sufficlently
detailed and precise to allow comparison te surveys
undertaken in more recent perioda. Because Leffingwell’s
base camp for the entire study period (1906 - 1914) was



located on the south shore of Flaxman Island, the region of
interest presently was discussed and mapped in detail as a
portion of his study.

Leffingwell's contribution te the existing body of
Arctic knowledge was formidable. His mapping efforts
provided the first precise and comprehensive charts of the
entire Arctic coast. His geclogical reconnaissance proved
to be extensive and credits him with discovery of the
Sadlerochit formation -- the source of the Prudhoe Bay oil
field.

The literature dealing with the Pt. Thomson area
becomes sparse following Leffingweli's contribution. 1In the
late 1960's and early 1970's, following the discovery of the
large Prudhoe Bay o0il field, various investigators undertook
significant studies of the Arctic coastal zone. Some of
these studies were sponsored by the Department cf Defense
(Wiseman, et al., 1973) and the U.S. Geological Survey
(Barnes, et al., 1977; Hartz, 1978). By the mid-1970's, the
U.S. Departments of Commerce and Interior were sponsoring
numerous studies to collect and assess environmental
information to support ¢il development planning. These
studies, under the program entitled "Environmental
Assessment of the Alaskan Continental Shelf", contributed
greatly to the oceanographic and cpastal zone data base that
nad been developed previously. Significant contributions
documenting the shoreline processes within or near the Pt.
Themson study area include Barnes and Reimnitz, 197%4;
Barnes, et al., 1977; Hopkins, et al., 1977, Hopkins and
Hartz, 1978; Lewellen, 1977; and Reimnitz and Toimil, 1977.
In the following section of the report, the results of these
previous investigations will be reviewed to establish an
understanding of the coastal dynamics within the study area.
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In time, this information will be compared to the findings
of the current study to determine the extent of conformity

to the findings of earlier investigations.

2.3 Historieal Data Coﬁpari&on, 1826 - 1855

The majority of the most recent studies of coastal
processes within the study area utilize information gleaned

from the following major sources:

o The written descriptions of pre-1900's expeditions;

0 The descriptions and charts prepared by Ernest
Leffingwell (Leffingwell, 1919);

o The government survey data used for nautical charts
and mapping purposes.primarily during the 1950 -

1955 period;

derial photos collected since 1950.

[w]

Thus, a large proportion of these references develop
data comparisons (shoreline and bluff position, 4island
location and form, land form elevations) that reflect the
conditions which existed prior to the mid-195Q's. The
intent of this study is to up-date this information to the
summer of 1982 and to place the recent findings in the
broader perspective of the historical data.

2.3.1 Mainland Share
As described previously, the mainland shore of the

study area is scalloped with a large number ¢f sinuous sand
and gravel spits projecting from the tundra promontories.

1



In a number of areas, eroding cocastal bluffs having heights
of 3 to 20 feet are separated from the waterline by a narrow
sand and gravel beach.

The erosion rates of the coastal bluffs of this region
have been measured by numerous investigators. Hopkins and
Hartz (1978) report an average recession rate of the bluffs
between Tigvariak Island and Pt. Thomson of seven
feet/year. East of Pt. Thomson, Lewellen {(1977) has two
survey sites which show an average erosion rate of 22
feet/year. Leffingwell calculated a high bluff recessiocon

i rate of 30 feet/year on Brownlow Point based on observations
by the early prospector Arey. While these retreat rates are
impressive, it is curious that a number of the prominent
coastal features of the mainland appear to have maintained
similar shape during the period since the Leffingwell sur-
vey, conducted around 1910. Leffingwell's map of the study
area, published in 1919, is presented asa Figure 2.1. In
comparing this chart with the most recent NOAA chart (1950-
1955), displayed as Figure 1.1, it is remarkable that cer-
tain s=mall mainland features (sand bars, spits, small
islets) have exhibited 1ittle change during the 1910~-1950
period. Additionally, the most recent work has indicates
that the 1982 shoreline is extremely similar to that charted
by NOAA in the 195Q's. Therefore, one must conclude that
while localized zones may exhibit high rates of change, the
mainland shore generally appears to be highly stable, in -
part due to the sheltering effect of the offshore islands.

Leffingwell (1919) emphasizes that certain shore areas
have remained stable for centuries. He refers to the
ancient, decaying timber structures located near Barter
Island and Collinson Point. The fact that these man-made

12
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features still exist is a tribute to the long-term stability

of the shores on which they wWere constructed.

The relatively high rates of erosion seen on the
bluffed portion of the coast are due primarily to thermal
erosion of the exposed bluff face. On the low-1lying
shorelines, thermal ercosicn is not as dramatic due to the
insulating cover of beach sand and gravel which overlies the
tundra base.

2.3.2 Flaxman Island

Flaxman Island has undergone continuous change since
the first observations were made of the island by Franklin
in 1826, 1In his journal; Franklin documents the extreme
difficulty with which his shallow draft vessel passed
alongside the island's east end, The depth of water through
this channel has continually increased since that early
observation. Leffingwell (1919) describes the channel as
having a depth of eighteen feet during the 1906-1914 study
peried. He noted the discrepancy between his findings and
those of Franklin's concerning the channel depth. The 1950
bathymetric survey conducted by the U.5. Coast and Gecdetic
Survey (presently NOAA) reported a channel depth of 23 feet.
A recent scuba investigation of the channel (Reimnitz and
Toimil, 1977) found the present depth to be 34 feet. This
information implies that due to the dynamices of the Flaxman
Island coastal environment, this inlet is not in equilibrium
with the flow regime which presently exists.

The northern shore of Flaxman Island has been actively

eroding, as witnessed by various investigators dating back
to the Franklin expedition of 1826, Leffingwell observed

1




the erosion throughout the period of his investigation and
noted distinet changes in the island shere when compared to
the observations by Franklin. Specifically, the island
width decreased by at least one-half mile during the 88-year
period between 1826 and 1914. 1In addition, Franklin noted
maximum bluff elevations of 40 feet above sea level in 1826.
Leffingwell observed that at no location did the island
exceed a 25 foot.elevatioh in 1914, Further, drainage lines
leading scuth were identified by Leffingwell that terminated
at the nerthern bluff, This implies that in earlier times,
a far greater area had been drained north of the observed
shore.

In the small scale map produced by Franklin, the
northern shore of Flaxman Island was convex, bulging towards
the north. Leffingwell noted a straight shore, as shown in
his map (Figure 2.1). The NOAA chart of 1950-1955 (Figure
1.1) shows that the central shore at that time was beginning
to become concave, suggesting a process of continual erosion
that is on-going to this day. It shall be shown ir Section
4 of this report that the concavity of the northern shore is
even more pronocunced today. Table 2.1 shows the ercsion
rates for Flaxman Island that can be determined by the
survey data spanning the 1826-1955 period.

2.3.3 Barrier Islands

The barrier islands located directly west of Flaxman
Island exhibit the most dynamic nature of all the landforms
in the study area. Barrier islands, in general, are
regérded for the state of continual change in which they
exist. Notable changes include island growth, inlet
formation, inlet filling, island emergence, and island
truncation. Comparison of Leffingwell's map (Figure 2.1)

15



with the NOAA chart of 1955 (Figure 1.,1) gives some
indication of the magnitude of the changes of island shape
and location that occurred between 1910 and 1955, In 1910,
Mary Sachs Island was separated from Flaxman Island by an
inlet having a width of 2000 feet. By 1955, the two islands
had merged together, thereby eliminating Mary Sachs Island.
As will be discussed in Section U, at the present time a
small inlet again exists which separates the Flaxman-Mary
Sachs complex into two distinet islands.

TABLE 2.1

FLAXMAN ISLAND BLOUFF RECESSION, 1826-1955

Year Island Width At Erosion Erosion Rate
146°W Longitude (feet) (feet/year)
{feet)
1826 5280
26140 30.0
1914 2640
634 15.5

1955 2006

16



The changes that have occurred in the configuration of
the Maguire Islands (North Star, Duchess, Alaska, and
Challenge Islands) are presented in Figure 2.2 for the
period 1908-1955 (Wiseman, et al., 1973). The lines of
longitude indicate a general westward migration of the
island group caused by erosion on the eastern shores and
sediment deposition on the western island ends. Also, the
distinct island shapes change dramatically with time.

Wiseman, et al. (1973) report that between 1308 and
1950, all four of the Maguire Islands migrated westward an
average distance of 3,300 feet, or approximately 80
feet/year. Between 1950 and 1955, the western ends of
Duchess, Alaska; and Challenge Islands were extended by
1600, 1000, and 500 feet, respectively, or an average of 600
feet/year. This fluctuation in average annual migration
rate is believed to be attributed to an abnormal inerease in
storm activity during the 1950-1955 period.

Thus, the barrier islands of the study area have been
identified as highly dynamic sedimentary structures that
fluctuate in location and shape in response to the
envircnmental forces of waves, Wind, currents, and ice.
These islands are bounded by dynamic inlets and are subject
to sporadiec, rapid, and generally westward sediment
transport driven by the persistent easterly winds of the

region.

The identification of changes associated with the most
recent period (1955-1982) was a primary goal of the field
activities of the recent summer. The following report
sections will present the study results in detail.

17
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3. SURVEYING METHODOLOGY

The data required to describe the conditions and
stability of the shoreline within the study area was
collected during an extensive surveying effort performed in
July and September, 1982. Coastal transects were selected
and profiled at sites that were judged to be representative
of the local contiguous shore. In this way, the different
coastal environments of the study area were studied teo
determine the magnitude and character of the shoreline
changes which are active within this region.

The surveying tasks consisted of the profiling of beach
transects established perpendicular to the shoreline
throughout the study area. The initial profiling effort was
conducted in late July while a repeat exercise was performed
in early September during which all July transects were
resurveyed, The profile data collected during the July
survey represents a baseline condition of the shoreline in
the study area, while the September data reflects the
changes which occurred during the brief Arctic open-water
season. Conmparison of the baseline data with information
collected during future surveys will allow multi-season
monitoring of the temporal variability of the shoreline
profile.

3.1 Survey Network

Prior to the July field trip, a transect location
strategy was developed to ensure that all coastal
environments of the study area were represented. The
strategy resulted inp the selection of 67 transect sites
spaced at roughly 2000 foot intervals along the mainland and

19
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barrier island shorelines. The magnitude of the resultant
transect density (3 transects/nautical mile) was considered
sufficient to encompass the full spectrum of beach condi-
tions existing in the study area. Beach conditions of
interest included direction of exposure to wave attack,
expected wave energy, shoreline composition, and coastal

features,

At each transect, a permanent reference monument was
established as a horizontal and vertical control point. The
locations of the 67 monuments and associated transects are
presented in Figure 4.6. Inspection of this map indicates
that the monuments were sequéntially numbered in a counter-
clockwise fashion starting on the mainland shore at the
western end c¢of the study area near Bullen Point. A
distribution of the monument locations by geographical area
is presented in Table 3.1.

The exact location of each monument (Alaska State Plane
Coordinates, Latitude/Longitude) was obtained by
electronically measuring the distance to the monument from
two survey control stations. A helicopter-borne electronic
navigation system (Motorocla Mini-Ranger Mark III) was
utilized for this purpose. The positioning data developed
for the coastal monuments {(Mini-Ranger ranges from
established triangulation stations, planar coordinates, and
latitude/longitude) are presented in Table 3.2.

It should be noted that with one exceptlion, all of the

monuments were established by Tekmarine. Monument #65 is an
existing NOAA triangulation station designated "Thin, 1949".

20



TABLE 3.1

MONUMENT PLACEMENT DISTRIBUTION

Region Sequential Length " Number of Transect Density =
Transect Nos. of Coverage* Monuments (Transect/Nautical Mile)}
{Nautical Miles)

1l s bt k. P oA et b 4 43 Ao - e b ¢ b 0B e T i L o gk e L3 D e o . .
i - = & H iy R

Mainland 1 - 38 13.2 38 2.9
Flaxman/Mary

Sachs Island

Comples 39 - 52 4.9 14 2.9
Northstar/

Duchess Island

Complex 53 - 60 2.5 8 3.2
Alaska Island 61 - 67 2.3 7 3.4

i i

*Measured along east-west axis.
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TABLE 8.2  °
SURVEY MOHUHENT LOCATIONS

PT. THOMNPSOH STUDY AREA

ESTABLISHED CONTROL HONUMENTS. .

HONUMENT CODE XA-COORDIFt) Y-COORD{¢1) LATITUDE (dus) LONGITUDE (dns)
PT THOMP. (EXXON PAD) 1 4460591 .6 SPi2428.10 70 10 20.417 146 S0 59,394
BULLEH (KLI) 2 3944450 SPi8260.0 70 10 39.703 146 15 10,403
FLAXHAN (NDAA) 3 500062.7 SP14944.2 70 414 03.512 145 4% 98.183
THIN {(NOAA) 4 429937.1 5935234.7 70 14 00.470 146 33 59.073

IEKHARINE MONUMENTS - ESTABLISHED JULY t962.

A

HONUMENT X (ft) Y (f1) MR CODE/RANGE(n) MR CODE/RANGE () LATITUDE (dns) LONGITUDE (dms )

1 406958 5915108 2 3847 4 9285 70 10 39.924 146 44 54439
2 4DB712 5914302 2 4350 4 9044 70 40 32.106 146 44 5.414
3 410595  S913860 a2 4940 4 8759 70 10 28,256 144 43 10.907

‘ 4 413378 5743943 2 5784 A 8197 7¢ 10 29,312 146 41 S0.290
5 417117  S914405 2 91% 4 7438 70 10 34,084 146 40 2,004
6 AL9345 5914205 2 7s01 a 7138 70 40 33,130 146 30 S6.901
? 422178 S917804 2 8s55% 4 s775 70 11 8,072 146 37 30.08§
8 423304 5914235 2 asol A osl23 70 40 S2.742 146 37 3336
9 427141 5946004 2 9vs 4 5PiE 70 40 S0.813 146 35 12039
10 AZ7386  B945509 2 10850 4 &013 70 40 Ab.154 14 34 6.83¢
i1 431548 5917377 B 44347 A G466 70 11 4.719 146 33 5,413
12 433499 5917559 2 11924 4 S50 70 14  &.6B83 146 32 B.140
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MONUMENT

13
14
15
i
17
18
19
ap
21
22
23
24
a%
26
a7
28
av
30
1
32
33
34
35
3k
a7
kT:]
19
40

X (fr)

436114
438004
439545
442%?2
444534

446890

4484677
4514248
453491
454574
450434
450295
4600462
4635952
465557
468764
4702683
474540
A75588
4764637
478742
479546
4029514
495987
485747
488342

S00500 -
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Y (ft}

5919237
Svirsaz
S?14BB0
SPLAT44
59146275
59175461
SP15%&6
5914555
5915423
S714638
5915145
SP14494
RPLE907
S914448
5914194
ST13447
5911635
SR10447
syova02
5708431
S7096871
£908948
Syoeise
£904232
S¢03452
SP02170

SPLB124

MR CDDE/RANGE(n)

e » N W R B N N om

o~ = N -

(¥

12758
13274
13755
14482
15270
14208
16537
8704
17997
4317
19565
11234
10773
1633
10550
#5312
598
1935
2300
2764
3212
3523
4584
5639
5930
4812

7099

MR CODE/RANCE(n)

-~ N 2 kN

&> > MW K >

W oW W W W W W kW

237
S¢28
4328
L8446
7311
7485
a2
17372
FA04

fai0

io7o2

20072
28006
12072
12634
134652
P20
6020
7771
75%7
fB44
47114
c863
S373
S¢ee
5748

395

78 L1 23 499

78
70
70
70
70
70
7¢
76
70
70
70
70
20
70
70
70
70
70
78
70
70
20
70
70
70
70

70

11
ii
10
10
i1
i0
16
10
10
10
18
it
i0
10

i0

[
(]

0 0 W 0 b O w0 W

io
ii

7.284
504
59. 400
54.930
?7.74%
52,199

S8.1%0 .

A7 143
37.049
44.703
J8, 38?7
2.129
3B.0%6
35. 490
28, 48%
16.747
S5?.382
S2.6874
39,424
53.647
44,587
16,903
19.003
£0.470
Jd4.104
S4.000
lS.li?

144 -

144
i4é
144
148
146
L6
i4é
1446
148
146
14&
144

146

. 144

1456
L4i
146
146
145
144
i4é
145
i46
144
144
145
P46

19
17
is
14
14
12
i
i1
i0

vl

57

59

33
P30
.89%
171
i3

. 495
336
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HORUMENT L IEE AT Y (f1) MR CODE/RANGE(n) HR CODE/RANGE{#) LATITUDE (dns) LORGITURE (dms)
41 478483 9919264 1 9333 3 BS54 70 33 26.348 i46 0 43.9%%
42 4957%2  SPafesaz 1 Bh44 3 1724 70 11 37,774 146 2 2.064
43 ;;4021 5921338 i 8193 3 2277 70 11 46,707 144 3 53,447
44 49048% 5922132 i 7274 3 331% 70 11 T4, 481 146 4 35,938
45 491262 E7L7413 i 7213 3 2784 70 11 27.744 146 4 i3 420
46 487710 S922300 i [ 4=1:17 3 4846 70 14 Bb6.097 146 5 50.74%
47 426104 59229580 1 #1790 3 4432 70 12 2.53% 146 & 43,143
L 1] 484257 Se233ai 1 5807 3  Sib6h 70 12 4,074 146 7 32 . 8848
1% 4182226 S¥23040 i g3a2 2 26883 70 12 11.213 145 8 35.784
50 478746  SPRI4DL 1 4557 2 25820 70 12 B.&9S 145 {0 i&.750
St 475804 SP23768 i 1045 2 24933 70 42 10,250 - 446 11 42,134
se2 474057 9923308 i J&54 2 24389 70 12 5,839 146 12 32.786%
53 459041 g93i279 i 4384 2 2o27i 79 43 23,4418 146 19 49.170
54 iEﬁZﬂﬂ 5932712 i 7477 2 19589 70 13 37.360 146 21 9,609
55 453457 57334633 i 7871 2 ieBie 78 13 45.252 146 22 32,349
.1 45146414 S734304 i a3e2 2 189345 70 12 52,708 144 23 26,130
s7 449343  SP324773 i B39 & 177564 70 13 57.205 146 24 31,544
58 448403 5934614 i 7oy 2 17472 76 43 S5.577 144 24 59.440
a9 : 445073 5733294 1 7543 2 16384 70 13 42,382 146 24 35.897
(-1 443877 5932642 i 7727 2 15997 70 13 37,832 146 27 9,964
(31 432020 5933521 1 4038 2 14482 70 53 44.13B 146 3% 34 .B42
52 4356967 5934494 1 11749 2 i422% 70 13 53,562 146 30 38,497
63 435540 8934787 1 12143 2 13674 70 13 SH.2%2 1446 31 13.285
&4 432742 5935084 © L 12894 2 13144 70 13 59.804 146 32 34,0618 :
31 429836 935212 1 13475 2 1238 70 14 .178 146 I3 59.073 ;
&b 427670 5935422 i 44300 2 1i8084 70 {4 3.018 i46 35 1,403 '
Y4 425564 2 S934104 1 14954 g 14430 70 14 9,442 146 34 I, 445 ;
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3.2 Transect Establishment

During the July field trip, the ccastal transects were
established and the first survey was performed. The initial
task was to distribute the monument and target construction
materials at the pre-determined coastal locations. Due %o
the weight of these supplies and the need to exactly place
each transect at the desired leccation, a helicopter was used
for this purpose.

The materials required for each transect consisted of
the target and tie-down equipment, monument pipe, and
witness post pipe. The target, designed to facilitate
transect recognition from both the ground and during aerial
overflights, was constructed from two large panels of
durable orange or yellow dacron signal clcth.

The field survey crew travelled to each transect site
by boat from the base camp located at Pt. Thomson. Upon
recovering the transect bundle, a suitable site of
relatively flat terrain was selected for target
eonstruction. Care was taken to ensure that an adequate
set-back distance from the waterline was observed so that
future loss of the monument caused by erosion or wave impact
would be prevented. Typiecally, on a tundra plain fronted by
a2 narrow gravel beach, the targeted monument would be placed
on the tundra at a distance of 50 to 100 feet from the
waterline.

. Target construction proceeded systematically with the
orientation of one signal cloth section (orange in the case
of a mixed color target) on a true north-south alignment.
The second signal cloth panel was pesitioned on an east-west
alignment such that the two panels had coincident centers.
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Consequently, the brightly colored target resembled a cross
when viewed from the air, as shown in Photo 1.

The target material was tied down by a network of
stainless steel wires that were secured by aluminum stakes
driven intc the socil along the edges of the signal eloth.
The first season performance of the targets was excellent
based on the relative ease with which the transects were
recovered and re-surveyed. Remedial maintenance performed
on the targets was limited to fewer than 10% of the targets.
Based ¢on this experience, it would appear that the target
design will exhibit a multi-year life expectancy.

At the southeast interior corner of the target, the
two-foot long steel monument pipe was driven into the
ground. To aid in recovery, the length of pipe left exposed
was spray-painted orange following placement.

The orientation o¢f the profiled transect was
established by the placement of the three-foot long steel
pipe witness post driven into the ground at a distance of 30
to 80 feet from the monument. Using these two reference
pipes to define the transect, the identical profile can be
re-surveyed during future field work. The painted witness
post was positioned such that the transect was approximately
perpendicular to the local shoreline. A bearing of the
transect relative to true north was measured using a hand
bearing magnetic compass (variation = 33°E) to assist in the
resurvey of the transect should the witness post be removed
or destroyed. The transect was identified by painting a
number on the northern arm of the target (so that it could
be identified from a low-flying helicopter) and securing a
stamped brass disk to the monument pipe with wire. The
characteristic features of the monumented transect are illu-
strated in Figure 3.1.
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PHOTO 1. AERIAL VIEW OF TARGETS THAT IDENTIFY
COASTAL TRANSECTS
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The actual length of each profiled transect was a
function of beach morphology and elevation of the sea level
at the time of profiling. Typically, a transect on the
tundra shore extended seaward from the monument to a water
depth of 3-4% feet. For transects having twe shorelines
{spits and barrier islands), the transect was profiled from
the shallow water near -cne shoreline to a water depth of
comparable magnitude (3-%4 feet) near the opposite shore.

A secondary factor affecting transect length was the
5till water level which prevailed at the time of the survey.
Lowered water levels (which often accompanied easterly
winds) increased transect lengths by exposing additional
beachfront, while increased water levels reduced transect

length.

3.3 Surveying

All of the 67 coastal transects that were established
in July were re-surveyed during the September field trip.
Based on the experience gained during the July survey,
fundamental changes were made in the survey operations
undertaken in September. The survey methods used for each
survey are described below.

o July Survey Methods: The c¢oastal profiling
undertaken in July employed standard leveling
methods and equipment which included an automatice
level, leveling rod, and steel surveying tape. The
profile surveyed along each transect measured
elevation and distances at all prominent features,
signficant changes in beach slope, and at the monu-
ment and witness post. Elevation readings were
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accurate to + 0.1 foot while taped horizontal
distances were measured tc the nearest tenth of a
foet. During each transect survey, the elevaticn
and position of the waterline(s) were measured and
the time of the measurement was recorded.

Because of the lack of an established vertical
control datum in the étudy area, an absolute
vertical datum to which the transect elevations
could be referenced was not available.
Consequently, a relative elevation datum for each
transect was selected to be the still water
elpvation at the time of each survey. It should be
noted that if the two waterline elevations differed
for a two shoreline transect, the south waterline
elevation was used for the datum by virtue of the
lack of wave activity on that shore.

September Survey Methods: During the July field

trip, limitations were identified in the usefulness
of the survey methods employed. On many of the
longer transects, repetitive movement of the 300
foot long steel tape was inefficient, especially
when measuring distances offshore. On the high
bluffs, the transect distances were difficult to
measure accuratel? due to the sag in the steel tape.
Realizing that these limitations would incorporate
errors into the surveying data thereby rendering it
leas valuable for future transect comparisons, an
electronic surveying system was chosen for the

September field trip.

The electronic system that was used, the Hewlett-
Packard Mcdel 3810A "Total Station™, measures

30



vertical and horizontal distance using an infrared
light source. This instrument greatly increased
survey speed and minimized the procedural and
~operator inconsistencies that are common with
standard leveling techniques. To verify agreement
between the two survey systems, the first transect
profiled iﬁ September was surveyed by two teanms
using the July survey techniques and the electronic
system proposed for the September field trip. It
was determined that both methods gave comparable
regults over a short, low transect, however,
increased speed and efficlency was experienced with
the electronic system. With the exception of the
survey equipment, the method of profiling was the
same for both the July and September field trips.

Because the still water level observed in September
differed from that surveyed in July, a vertical datum for
the survey had tc¢ be chosen. The lack of leocal tidal
information prevented the establishment of a common datum
for both surveys, therefore, all elevations were referenced
to the still water level measured at each transect in July.

An example plot of the July and September surveys at

Transect #1 is displayed in Figure 3.2. The profile data is
also presented in tabular form below the figure.
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3) SEPTEMBER S. WM. L.» - L FT

FIGURE 3.2 : SURVEY TRANSECT +1
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3.4 Additional Field Data

To support the findings of the coastal survey, addi-
tional field data was collected during the course of the
study, as described below.

Transect Photographs: Ground and low elevation

aerial photos were taken at many survey transects to
provide a visual record of the area during the

survey. These photos can be used as a reference to
locate monuments during future survey efforts.

Aerial Photographs: To provide a record of the

shoreline at the time of each survey, high elevation
aerial photos were taken in both July and September.
The photos were taken from a helicopter at a suffi-
cient altitude (5,000-7,000 feet} such that at least
two targeted mecnuments appeared on each photo.
Knowing the distance bhetween successzive monuments,
photo scale could be computed.

Soil Samples: To characterize the beach sediment
characteristics throughout the study area, soil
samples were collected at numercus transect
locations. This aspect of the study is described in
detail in Section 5.4,
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4. SURVEY DATA

As detailed in Section 3, sixty-seven monumented
coastal transects were established and surveyed during the
course of this study. In the Iinterest of brevity, onlty
representative transects and the summarized results of the
survey data will be presented here. A complete compilation
¢f all the survey data is contained in a separate document,
the Appendix teo tQis report,

k.1 Profile Data Classification

The varicus surveyed transecfs represent the coastal
profiles of five general shoreline types: the mainland
bluff, the low mainland beach, the mainland gravel spits,
the Flaxman Island bluff, and the barrier islands. An
example of each of these profile types follows with a brief
description and a 1listing of the applicable monument
designations. '

o Mainland Bluff: Only three mainland transects
occupy biuffs that are higher than 9 feet above mean

sea level. These are located at transects #2, #5,
and #3Y4 (Ref. Figure 4.6). Figure 4.1 shows the
surveyed transect at Transect #5, which indicates
bluff erosion of 3.1 feet and beach erosion of 2.3
feet during the July-September, 1982, period. Below
the figure, the survey data is presented in tabular
form. A narrow gravel beach having a width of 15
feet exists at the toe of the bluff.

o] Loﬁ Mainland Shore: The majority of the profiles
surveyed on the mainland ccast attain elevations
that average less than four feet. Profiles of this
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NORTHERLY MEASUREHENTS TAKEN AS PHSITIVE .
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FIGURE 4.1 : MAINLAND BLUFF AT TRANSECT #5
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type are located at 24 transect locations {(Transects
#1, 8, 10, 12-14, 16-24, 29-33, 35-38, Ref. Figure
4.6). A typical example of this type of profile is
Transect #18, shown in Figure 4.2, The highest
elevation of this profile is about three feet above
mean sSea level. The survey comparison shows that
virtually no change occurred in the profile during
the recent July-September period.

Mainland Gravel Spits: Gravel spits project from a
number of headlands within the study area. A total
of 11 spit locaztions were chcocsen as sites for

surveyed transects {Transects #3, 4, 6, 7, 9, 11,
15, 25-28, Ref. Figure 4.8). Transect #11 is
presented in Figure 4.3, which documents the major
features of a low spit (maximum elevation = 3.9
feet). As frequently occurred, the exposed northern
shore experienced change (in this case, 3 feet of
shoreline aceretion) while the protected southern
shore remained virtually static.

Flaxman Island Bluff: Four transects were surveyed

on the relatively high bluffs of Flaxman Island
(Transects #39-41, 45, Ref. Figure 4.6). Three of
the transects were placed on the northern shore of
the island with Transect #41 serving as a typical
example (Figure 4.4). The bluff at this location
lies about 13 feet above mean sea level with a very
narrow beach at its base. Bluff erosion of 6.5 feet
was noted at this transect during the recent survey

period.
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FIGURE 4.2 : LOW MAINLAND SHORE AT TRANSECT #18
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FIGURE 4.3 : MAINLAND SPIT AT TRANSECT 11
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o Barrier Islands: Twenty-five profiles were surveyed
on the barrier islands of the study area. These
profiles encompass the western sand spit of Flaxman
Island, Mary Sachs Island, and North Star, Duchess
and Alaska Island of the Maguire group. The
transects on these islands are identified by
Monuments #42-U44, U6~67. Transect #51 is presented
in Figure 4,5 as a representative example of an
island profile. Unlike the mainland spits, which
tend to have a gquiescent southern shere, the islands
can experience major wave impact (and resulting-
shoreline change) on both north and south shores,
In this instance, the northern shore of Transect #51
experienced accretion of 9 feet and the southern
shore eroded 5.9 feet during the July-September
period.

The placement strategy for the coastal transects sought
to represent all of the shoreline and island types within
the study area. In addition, an attempt was made to include
locations that yield the full range of exposure to wave and
ice conditions. It is probable that profiles with an
eastern wave exposure are subject to changes resulting from
the most persistant wave conditions, while transects having
a western exposure evidence the effects of the less frequent
westerly storm events. Table HU.1 summarizes the various
coastal classifications and the expesures for the esta-
blished transects. Wave exposure is listed by directicn of
wave approach. A number of transects experlence wave
approach from west clockwise through east (hence, the "W-N-
E™ designation). Four of the transects are located in well-
protected bays resulting in negligible wave exposure during
normal conditions. |
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TRANSECT # 51
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FIGURE 4.5 : BARRIER ISLAND PROFILE AT TRANSECT #51
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TABLE 4.1

SHORELINE CLASSIFICATION AND
OCEAN EXPOSURE

Shereline Type

PREDOMINANT WAVE EXPOSURE

Total
Transects NW NE W-N-E SQUTE PROTECTED

Mainland Bluffs

Low Mainland
Shore

Mainland
Gravel Spits

Flaxman Island
Bluff

Barrier
Ialands¥

3 2 1
24 7 12 1 4
11 3 3 5
4 3 1
25 412 g

TOTAL: 13 32 16 1 ' 4

* Exposure is for northern shore. Southern shores of
all islands are also monitored.
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4,2 Long-Term Rates of Shoreline Change

1955-1982

Based on the results of the recent field work, Figure
4.6 has been developed which shows the 1982 coastal transect
locations and island features overlying the nautical chart

generated from the government (NCAA) survey of the 1950's.

On the base map, the bathymetric data was determined in

1850,

while the mainland shore and island configurations

Wwere based on 1955 aerial photography.

The majer coastal changes that have occurred during the

1955-1982 comparison period may be summarized as follows:

c

The mainland shore has remained relatively stable.
The most significant change is the breach that has
formed in the Pt. Thomsen spit. This is due to the
northeast wave energy that can proceed unimpeded to
the spit through Mary Sachs Entrance. Other obvious
changes include the migration of several coastal
inlets (the arrows in Figure 4.6 show the present
inlet locaticns).

The northern bluffed coastline of Flaxman Island has
retreated suhstantially. The concave nature of that
shore is even more pronounced today than in 1955.
In ceontrast, the scuthern island shore has not
changed markedly. The bluff in the vicinity of
Transect #45 on the southwest shore has retreated
during the comparison period.

A small inlet has formed which now separates Flaxman

Island from Mary Sachs Island to the west. This
inlet is located between Transects #U44 and U46.
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0 The western ends of Mary Sachs and Duchess Islands
have migrated towards the west.

0 The eastern ends of North Star and Alaska Islands
have migrated towards the east.

© The inlet separating North Star and Duchess Island
no longer exists. These two islands have merged
together.

© The inlet separating Challenge and Alaska Islands
has migrated to the east a distance of approximately
1200 feet,

The results of the survey comparison between 1955 and
1982 underscore the general belief that while the mainland
shore remains quite stable, the coffshore islands show a high
degree of change in both shape and location. The reasons
for these changes and quantification of the general observa-
tions will be presented in detail in Section 5.

4,3 Short-Term Rates of Shoreline Change,
July-September, 1982

As mentioned previously, a complete tabulation of all
survey data collected during the recent field work is
contained in the Appendix. For purposes of brevity, only
the summarized results of the survey coperations are
contained in this report.
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Table 4.2, "Summary of Transect Characteristics", lists
the general lccation, wave exposure, target color, and
survey dates for each transect. The geographic coordinates
of each monument were presented previously in Section 3.

The specific findings at each transect are listed in
Table 4,3, "Summary of Survey Data®™, For each monumented
transect, the following information is presented:

o Bearing: The bearing (in degrees) of the transect
relative to true north.

o Transect Length: The total horizontal length of the
surveyed transect for both the July and September
surveys. As discussed in Section 3.2, lower water
levels and improved survey equipment and methods
resulted in longer transect lengths during the
second survey.

o South WL to MNT: This quantity represents the
distance between the south water 1line and the
monument for the two surveys. Note that only the
mainland spits and the offshore barrier islands have

south shores.

¢ MNT to North WL: This quantity shows the distance
between the monument and the north waterline for all
transects except Transect #45, located on the south

shore of Flaxman Island.

¢ Elevations: Elevations are given for both the top
of each monument {("MNT") and the still water level
of the September survey ("Sept SWL"™). The datum has
been chosen to be the water level during the July
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TABLE 4.2
SUMrMaRY OF TRAMSECT CHafaCTERISTICS

MECT .OCATION EXFQSURE TARKET COLDR SURVEY DATEDR

g A INLAND N=NE ORANGE 7-26-82 / 9-1-82

2 MAIMLAND-BLUFF N-ME . YELLOW/ORANGE 7=26-B2 F ?-1-W2

3 HAINLAND=SPIT  NW-N-NE  YELLOW 7-26-82 ¢ 9-1-B2

4 MAINLAND=SPIT  NW-N-NE  ORANGE 7-26-82 / 9-1-82

5 MAINLAND-BLUFF  NW-N YELLOW/ORANGE  7-26-82 / 9-1-B2

6 HAINLAND-SPIT  NW-N YELLOW 7-286-82 / 9-4-82

7 MAINLAND=SPIT  W-N-E CRANGE 7-26-62 / 9-1-82
8 MAINLAND PROTECTED YELLOW/ORANGE  7-27-82 / 9-1-82

9 MAINLAND—=SPIT  MNW-N—NE  YELLOW 7-27-82 / 9-1-82

£0 HAINLAND NU~N ORANGE 7-27-82 / 9-1-82

i1 MAINLAND~SPIT  NW-N YELLOW/ORANGE  7-27-82 / 9-1-83

12 MATNLAND NN YELLOW 7-27-82 / 9-1-862

13 HAINLAND W-N-NE  ORANGE 7-a7-82 / 9-1-82

14 MATNLAND N-NE YELLOW/ORANGE  7-27-82 / 9-4-82

15 MAINLAND-SPIT  N-NE. YELLOW 7-37-82 / 9-1-B2

16 HATNLAND N=Nu YELLOW/ORANGE  7-22-82 / 9-2-82

3 i7 NAINLAND NW YELLOW 7-32-ga 7 9-2-82
;f 18 A INLAND N—NE YELLOW/ORANGE  7-22-82 / 9-2-82
3 19 MAINLAND N~NE YELLOW 7-22-82 / 9-2-82
29 MAINLAND N YELLOW/ORANGE  7-22-82 / 9-2-82

23 MATNLAND N=NE YELLOW/ORANGE  7-27-82 / 9-2-82

22 A INLAND N=NE YELLOW/ORANGE  7-22-82 / 9-2-82

23 HA INLAND NW=N YELLOW 7-23-82 / 9-2-82

24 HAINLAND N YELLOW/ORANGE  7-22-82 / 9-2-82

25 MAINLAND-SPIT  W-N-NE  YELLOW 7-p2-g2 / 9-2-82

26 HAINLAND-SPIT  N~NE ORANGE 7-22-g2 / $-2-82

47




LOCATION

MAINMLAMND-5PIT
MAINLAND-SPIT
MAINLAND
BQINLAND
MAINLAMND
MAINLAND

MAINLAND

HAYTNLAND-BLUFF

MAINLAND
MAINLAND
MAINLAND
MAINLAND
FLAXMAN

FLAXMAN

FLaxManN

FLAXMAM IS
FLAXMAN IS
FLAXMAN IS
FLAXMAN
MaRY SACHS
HARY SALHS
MARY SACHS
MARY BACHS
MAaRY éACHS
MARY SACHS
MARY SACHS
NS/DUCH IS

NS/DUCH I3

IS-BLUFF
IS-BLUFF

IS~BLUFF

IS-BLUFF

EXPOSURE TARGET. COLOR
N—-NE YELLOW/QRANGE
NW-R YELLGW
PROTECTED ORANGE

N-NE YELLOW

N YELLOW/ORANGE
PROTECTED YELLOW

N-NE-E YELLOM/DRANGE
N~NE YELLOW

N-NE DRANGE

N-NE-E ORANGE

NE-E YELLOW

N ORANGE

N-NE YELLOW

N=NE ORANGE

N-NE YELLOW

N-NE YELLOW

N-E YELLOW

N-E ORANGE
SW-W-NW  YELLOW/ORANGE
NE/S YELLOW

NE/S ORANGE

NE/S ORANGE
NW-NE/S  YELLOW/ORANGE
NW-NE/S  ORANGE
W-N-NE/S YELLOW/ORANGE
W-NW-N/S ORANGE
N-NE/S  YELLOM/ORANGE
N~NE/S YELLOW/ORANGE
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TRANSECT LOCATION EXPOSURE TaARGET CQOLOR SURVEY DaTES

S5 NS/DUCH IS N-ME/S CRANGE 7-25-82 s 9-7-382
56 NS/DUCH IS MNU-N-NE/S (QRAMNGE 7-25-82 s #-7-82
57 NS/DUCH I3 NW--N-NE/S ORANGE 7-25-82 s 9-7-82
58 NS /DUCH IS5 NUW=N-NE/S YELLOW 7-2%-82 / 9-7-82
s NS/DUCH IS W-N/S-SE YELLOW/ORANGE 7-25-82 / 9-2-82
&0 NS/DUCH IS W-N/5~SE ORANGE 7-2%-82 / 9-7-82
61 ALASKA 1S N-NE/S YELLOW/ORANGE 7-25-82 / 9-7-82
62 ALASKA 15 N-NE/S YELLOW/ORANGE 7-25-82 / 9-7-B2
63 ALLASKA IS N-NE/S YELLOW 7-2%5-82 s ?-7-82
&4 ALASKA 1S NW~N-NE/S YELLOW, ORANGE 7-25-82 / 9-7-82
&5 ALASKA IS NW-N-MNE/S YELLDWY 7-25-8B2 / 9-7-82
-1 ALASKA IS NW-N-NE/S ORANGE 7-25-82 / 9-7-82
67 ALASKA IS NW-N-NE/S YELLOW 7-25-82 s 92-7-82
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TABLE 4.3
BUMMARY OF BURVEY DATA

(AL HEASUREMENTS EXPRESSED IN FEET

Bl s ek i

TRANSECT SOUTH WL MNT TO HHORELINE ((HANGE
LENGTH TH_MNT HORTH WL ELEVAT [ONS AL__JULY_SUL DA (Ul
JULY O SEPT  JULY  SEPT  JULY  SERT ON MNT  GERT SWL  SUUTH BHUKELINL  NOf U SHURELTHE
146 142 128 124 A3 -1 .2 ERDSTON
j42 142 131 %2 10,2 -3 B ERUS 0N
7 EROBION CRLUFF
111 133 35 42 34 A9 3.5 -2 4.4 ACCRE 10N 9.3 ACCRET1UH
152 453 4% a8 76 79 4.5 -5 1.0 EROSIUN 7 EROSLOM
108 103 74 73 19.9 -2 2.3 EROSION
1.1 EROSTON CHLUFE)
112 115 32 s 54 5g 3.4 -3 .1 EROSION 1 ACCRETION
127 143 51 54 g5 &7 4.2 -5 .0 ACCREVION 10.7 ALCRETTIUN
57 B0 47 54 3.3 -7 2.7 ERDEIUN
ga 322 24 27 31 B7 3.6 -1.0 .3 ACCRETION 3.3 ACCREY UM
160 195 142 151 4,7 -1.1 1 ACCRETION
20 164 16 R0 45 54 3.4 -0 .2 ALCRETION 3.0 ALCRET [ON
125 159 £13 ALY 7.4 -1 .1 6.2 EROSION
118 180 100 14 s.0 -.8 4.0 ACCRETIOM
73 az 63 b4 3.4 -5 2.0 ERDSION
7o 111 19 36 3a 4.3 -7 1 EROSTON 20 EROGIUN
91 135 81 B6 34 -6 .4 EROSION
79 pez 54 56 3.4 -5 1.2 EROSION
4 106 70 71 3.7 -4 A ACLRET Lo
106 139 78 79 4.4 -3 3.0 EROSLUM
197 2434 172 477 3.9 -2 & .8 ERDGION
92 134 s3 54 5.2 ny: 0.0 ANCRET 10
PN LAY i vpTy L] T T RIS e

ol -mm-mrxw



R4 0 211 SO o o s - R 0l 4 bt i M

BEAR ING TRANEBELDT BOUTH WL, HNT TO - BHORELTHE Chp H.u!"
JRANSECT {Deg) i LENG] H IO HHT NUORTH WL ELEVATIONS AT JULY SWL ”D;\ YU
JULY SEPT JULY - BEPT JuLy BEPT  On HNT SEPT SWL SUUTH SHURELTIHL MURTH SHUREL L

23 pue T 1236 498 103 110 a.z -.3 2.0 AUCRETLUN
24 qee T 172 224 108 145 2.4 -7 4 EROS TN
23 03,7 176 21 a& 47 119 128 2.8 - & 2.2 EROSION 6.0 RECRETION
24 000 T 130 164 S0 b4 a5 72 1.6 -7 .0 EROSION & EnasLON
@7 nuG, Y 68 BT @ 2% 34 34 3.0 -.7 i1 EROSION §. 8 EROB1LOM
g3 3N T 1) 102 av ag 8% 57 3.4 -.7 2 ERUSTUNM 1.3 EROB1ION
29 Dig. T 115 120 B2 BV 3.4 -6 LA ERUSEON
30 045.T 71 23 76 &0 5.8 -4 1.7 ERDSTON
31 000, T 104 10 g7 9 7.8 -6 1.5 AGCRET UK
B2 000. T 130 448 109 145 7.8 -5 4 ACCRETLUM
33 0oe. T 160 168 141 145 3.0 ~.5 ‘ i, 0 EROSTON
L3 056 T 104 107 C 98 101 10.0 -6 _ 3 EROS 10N
= 6.0 EROSION (ELUFF)
35 BoR. T 145 170 114 116 6.7 -4 | L.9 EROSLON
36 D62 . T 150 162 142 145 3.2 -.5 5 EROSTON
37 066 T 122 126 105 113 7.5 5 1 & ACCRETION
38 L 195 243 129 461 7.0 -7 2.2 EROSTUN
3y 034.7 144 st 1068 408 20.3 0.0 .2 EROUSTON (BLUFF)
40 023 . T 177 186 120 108 Lb.4 0.0 20.% ERASIUN BLUFE)
M 0ag.T 107 1 w7 14y 13,9 0.0 6.5 ERDSION (BLUFF)
12 1. T 207 2423 78 o 104 104 A0 -.2 1.2 ACCRETION 3.9 AUCRET LON
43 04,7 174 172 &3 8B 7 72 3.7 -3 3.0 ACCRETION .9 ERGS TGN
a4 033, 7T 261 296 89 40 T 2.8 - .5 ERUSION i.6 ERUSLON
45 pao . T 115 134 &% 4@ 8.0 -3 2.2 EROSTION
) 0.0 EROSEDI (ELUFF)
A6 00T 244 280 41 o@ 146 159 1.4 -7 8.7 AGURETION 4.0 ACCRIETLON
a7 020 T 158 193 - 43 &3 6y 77 2.0 .. 8.5 CROSL0KR - .3 ACCRET 03
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HEGHING TRARSELT SOUTH WL MHT TO SHOKELLINE GHAMHGE
TRANSECT (heq) LENGTH Ti) Ml NORTH WL ELEVATIONS Al JULY. SWh. Dalun
FOLY  GEPT  JULY  BERT  FULY  BEPT ON MNT Gk T BOUTH BHUKEL 1k RURTT SHOREL TH,
4% D2E T 177 272 b4 uy 64 76 2.8 -1.0 3.8 CROSIGN 7.6 OCLRETLON
4% g0 .1 667 723 375 384 2Bt 298 3.9 ~1.5 3.6 ERUSTUN 9.6 EROSLON
Y 3567 A42 678 196 443 178 195 a.p -1.3 4.2 ERUSION f6.6 CROGTON
S IS T 474 523 322 342 110 13 2.7 -1.7 5.9 EROSION @0 ACCRETLON
5 Ta0.T 523 1409 225 104} 263 294 1.0 -1.9 0 ACCRETTON 5.1 EROYH LN
93 026.T 129 509 34 294 49 g5 2.3 -.5 S, 46 EROSION 2.6 EROSGTOM
54 006. T 474 544 30 372 79 94 4.4 -4.7 1.3 EROSTON 2.4 ALCRET LG
55 020.7 191 334 96 179 5% &9 2.7 -1.5 .4 ARCRETION 4 ERDSTOM
Sb 0457 H14 248 76 uy 103 116 2.7 -1.% .2 ERDSION B ERDS IO
57 DGY. T 174 194 &0 78 4% Bé 5.7 ~1.3 .3 ACCRETION 7.4 ACCRET1ILN
15 0097 317 336 137 147 138 1%0 5.8 -7 L5 EROSTION 3 AGCREY LON
N 14 3407 380 aAz4 205 217 27§50 2.4 -1.7 3.8 ERUSION 8.8 ERDS10M
&0 332 T 445 485 30 a2e 92 120 2.3 -1.7 2.8 ERUSION 2E 0 EROSION
b4 040.7 92 236 24 97 3z 55 1.7 -1.6 B.9 EROBION 5.5 EROS1OM
b 0z T 145 213 29 83 bb 77 3.3 -1.7 1.4 ACCRET ION .3 ACGRET [ON
63 01157 144 209 b1 20 5 6B 3.3 -1.% 6.0 ACGRETION 4.7 ACURETION
&4 0o, T 435 a7 48 65 352 389 2.% -4.5 4.5 ACCRETION 24.7 EROSLUN
bh iz 273 4SS 132 162 Y Y T 2.2 ~1.7 4.9 ERDSION 5.0 ERUSLON
bé 0Ne. T 150 207 80 P& 69 91 3.4 -1.% 4.3 ACCRETION 1.6 ACCRET LOW
67 00g. T 2ca 477 42 245 153 174 2.7 -1.7 .2 EROSTUN 10.28 EROSHLOM



survey at each profile., Due to persistent easterly
winds throughout the September survey period, the
water levels were lower than those during the July
survey by as much as two feet.

© Shoreline Change at July SWL Datum: For each tran-
sect, the change in shoreline position at the survey
datum (the July still water level) was computed. In
the case of mainland spits and barrier islands, the
changes at both the north and south shorelines are
given. For the Flaxman Island and mainland bluffs,

-  the change in bluff and shoreline positions are
listed.

The shoreline changes associated with the July-
September, 1982, survey period are summarized in Figure 4.7.
Transects are designated by small numbers, while the largé
red numerals show the values of the beach or bluff changes.
Shoreline changes are given in feet, with positive numbers
representing ac¢retion of the beach, and negative numbers
representing erosion. In the case of barrier islands with
noerth and south shorelines, the measured values of erosion
and/or accretion are'presented ad jacent to both shorelines.

A detailed interpretation of the shoreline change data
summarized in Figure #.7 is presented in Section 5.
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COASTAL CHANGES,
JULY - SEPTEMBER, 1982
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KEY: 3.2 CHANGE IN SHORE POSITION (FEET}

BASEMAP FROM NOAA CHAHT NO. 16045 A COASTAL TRANSECT LOCATION

ORIGINAL SHORE AND BATHYMETRY wrwmr BLUFF LINE
FROM USC AND GS SURVEY, 1960 v BEACH
SOUNDINGS IN FEET BELOW MLLW DATUM ™= EXPOSED TUNDRA AT WATER LINE

*1982 IS|_AND CONFIGUHATION FROM +«+ =+ DRIFTWOOD DEBRIS LINE
NORTH PACIFIC AERIAL SURVEYS, INC. —=== OFFSHORE SAND BAR
AUGUST &, 1982 : B EXISTING DRILLING PAD
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